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Forty Fifth Annual Meeting  
International Neuropsychological Society

February 1-4, 2017 
New Orleans, Louisiana, USA

Final Program

Wednesday, February 1, 2017

9:00 aM–12:00 PM Ce Workshop 1. environmental Chemicals and Children’s brains: How 
big a Problem?
Presenter: david C. bellinger
bissonet

1. Bellinger, DC environmental Chemicals and Children’s Brains: How Big a Problem?

9:00 aM–12:00 PM Ce Workshop 2. best-Practices of Transcranial direct Current stimulation 
(tdCs) for effective and reliable Outcomes
Presenter: Marom bikson
salon d

1. Bikson, M Best-Practices of Transcranial Direct Current stimulation (tDCs) for effective and reliable 
outcomes

9:00 aM–12:00 PM Ce Workshop 3. adult aphasia: Classifications, Localization, and 
neuroimaging
Presenter: nina F. dronkers
salon e

1. Dronkers, nF Adult Aphasia: Classifications, localization, and neuroimaging

12:00–1:00 PM Lunch (On Own)
Conference-Wide

1:00–4:00 PM Ce Workshop 4. Identifying ethical Issues in neuropsychological 
subspecialties: Concepts, Cases, and Controversies
Presenter: shane bush
bissonet

1. BusH, s identifying ethical issues in neuropsychological subspecialties: Concepts, Cases, and Controversies

1:00–4:00 PM Ce Workshop 5. The adolescent brain: arrested or adaptive 
development?
Presenter: bJ Casey
salon d

1. CAsey, B The Adolescent Brain: Arrested or Adaptive Development?
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1:00–4:00 PM Ce Workshop 6. Clinical assessment of Frontal Lobe Functions: a 
Historical Perspective of the application of the boston Va Jamaica Plans 
Va Process approach
Presenter: donald T. stuss
salon e

1. sTuss, DT Clinical Assessment of Frontal lobe Functions: A Historical Perspective of the Application of the 
Boston VA Jamaica Plans VA Process Approach

2:45–4:00 PM Poster session 1. epilepsy & neuroscience
acadia

Cognitive neuroscience

1. AgArunoV, e Processing speed and White Matter integrity Across young Adulthood to late-mid life
2. BeDArD, M The Moderating influence of the Val66Met Polymorphism of the Brain Derived neurotrophic Factor 

gene in the relation Between Cognitive Flexibility and Perceived loneliness relevant to Depressive 
symptoms

3. FigueroA, CM reinforcement learning and error-related negativity Distinguish Healthy elders at genetic risk for 
Alzheimer’s Disease

4. kAeMMerer, TD implicit Motor sequence learning among Healthy older Adults and older Adults with Mild 
neurocognitive Disorder: examining the impact of embedded Associative structure

5. kiTCHener, e Category specificity in right Temporal Variant semantic Dementia
6. MerCer, en Cognitive Development Trajectories of Planned Cesarean sections and Vaginal Births
7. oH, C The effects of Cognitive loading on Parameters of gait and Possible risk of injurious Falls
8. ryMAn, s Multimodal Cognitive Control: an fMri study of the AX-CPT
9. sMiTH, CT The neural Basis of emotional Working Memory and its relation to Adaptive emotional Functioning
10. sMiTH, HA Does Positive Affect enhance or Disrupt Cognitive Control Processes? An event-related Potential 

(erP) study
11. Turner, JA neural Circuits of source Memory and imagination
12. VingerHoeTs, g effective Connectivity underlying the Production of speech and Hand gestures

electrophysiology/eeG/erP

13. CArBine, kA The relationship Between Food-related inhibitory Control, Weight, and BMi status: implications for 
Calorie and Carbohydrate intake

14. keiTH, C effects of Acute Psychosocial stress on Attentional resources and response inhibition: An 
electrophysiological and Behavioral study

15. liTHFous, s investigating Face identity Discrimination using Fast Periodic Visual stimulation (FPVs)
16. MAngAl, P Modulation of electrocortical responses to emotional Pictures in Parkinson’s Disease
17. MCkinney, Tl Medial Frontal Theta Dynamics Predict Temperamental self-regulation but not executive response 

inhibition
18. sTePHenson, AJ Behavioral inhibition and Baseline Frontal Asymmetry are Associated with sleep Quality Components
19. WAng, y narcissistic Personality Disorder Modulates the outcome evaluation of Trusting strangers: An event-

related Brain Potentials study

epilepsy/seizures

20. BerMuDez, Ci Delayed Verbal Memory Decline Associated with left stereotactic laser Ablation for the Treatment 
of Temporal lobe epilepsy

21. BerMuDez, Ci How to Measure the Quality of life in Hispanics with epilepsy? A spanish Version of the Personal 
impact of epilepsy scale in a Multicultural Treatment and research setting.

22. BerMuDez, Ci improvement in non-Memory neuropsychological Test Performance Following stereotactic laser 
Ablation for the Treatment of Temporal lobe epilepsies.

23. BerMuDez, Ci Visual and Verbal Memory Changes Associated with left vs. right stereotactic laser Ablation for the 
Treatment of Temporal lobe epilepsies.

24. CAVACo, s Auditory Verbal learning Test in unilateral MTle with hippocampal sclerosis
25. ConsiDine, CM The Clinical and neuropsychological Characteristics of a nocturnal-seizure sample, with Case-

matched Comparison to a Diurnal-seizure Contrast sample
26. CornWell, M The moderating role of seizure variables on social communication difficulties in children with 

epilepsy
27. DiCkson, DM expressive language Measures in Focal epilepsy: How Do They relate and Do They Help with 

lateralization?
28. korTHAuer, le regional subcortical Volumes are Associated with Pre-operative Memory Performance in left 

Anterior Temporal lobectomy (ATl) Patients
29. lAFleur, J impact of neuropsychological consultation in a multidisciplinary pediatric epilepsy clinic
30. lee, y Psychosocial outcomes 10-years After Diagnosis of Childhood onset epilepsy
31. loCke, D Ability of the Brown location Test to Differentiate right and left Mesial Temporal lobe epilepsy: 

replication in an epilepsy Monitoring unit sample
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32. loCke, D Predictive Factors of Alexithymia in epilepsy and Pnes
33. MAgnuson, s Construct Validity of nAB shape learning in Predicting Mesial Temporal lobe seizure 

lateralization
34. MAiMAn, M subjective cognitive complaints on the MMPi-2-rF are not associated with cognitive performance on 

neuropsychological measures among a sample of patients with epilepsy
35. MClAugHlin, r Parental Helplessness and executive Functioning in Pediatric epilepsy
36. nAkHuTinA, l The relationship Between Prospective Memory Performance, Memory Complaints, and Depression in 

ethnically Diverse Patients with epilepsy
37. PriTCHeTT, A Differences in the Performance of ADHD and epileptic Patients on Tasks of Attention and executive 

Function
38. PuenTe, An Can neuropsychological test scores predict Wada laterality?
39. resCH, z neuropsychological Changes Following Frontal lobe resections in Patients with epilepsy
40. reyes, A reduced frontal lobe neuronal activity at rest contributes to executive function decrements in patients 

with temporal lobe epilepsy
41. ruM, rs Cognitive Function, Depression, and Quality of life in Postoperative epilepsy Patients
42. sABAT, C Differential Patterns of Memory impairment in Temporal lobe epilepsy subtypes
43. sTeFAnATos, Ak Cognitive and Adaptive Functioning Following Pediatric Hemispherectomy
44. sTeFAnATos, g Preservation of neurocognitive Function in Continuous spike and Wave During sleep (CsWs)
45. suDikoFF, el surgical resection effects on Quality of life in Pediatric epilepsy
46. WADsWorTH, H gender Differences in neuropsychological lateralization Accuracy in Temporal-lobe epilepsy
47. zACHery, A epilepsy surgery and language Performance: The effects of resection overlap with Functional 

Activation

Imaging (Functional)

48. Bernier, rA examining neural network representation of Task and rest Following Moderate and severe 
Traumatic Brain injury

49. Brenner, e examining neural network Connectivity After Memory Training in Healthy older Adults
50. DuDA, B Dual Compensatory Processes of Brain Activations and Deactivations support older Adults’ 

Maintenance of Cognitive Function
51. Hoskinson, kr Functional Magnetic resonance imaging of social Cognition Following Pediatric Traumatic Brain 

injury
52. krisHnAMurTHy, lC Test-retest reliability of seed-Based resting state reading networks Differentiate Typical and Poor 

readers
53. lee, Bg [F-18]FDDnP uptake, neurocognition, and number of fights in professional boxers and MMA 

fighters
54. lengu, k neural Correlates of gaze Processing explored with Functional near-infrared spectroscopy (fnirs) 

at 9 Months: relationship to social and Cognitive Development at 2.5 years
55. ligHT, sn Fronto-striatal Correlates of empathy subtypes in Healthy Adults
56. Möller, MC neural Activity During Vigilance Test Performance – relation to Cognitive Fatigability in Mild 

Traumatic Brain injury.
57. Miller, e links Between intrinsic Amygdala Activity and experiences of Discrimination
58. nguyen-louie, T fMri-Based Prediction of level of response to Alcohol and Heavier Drinking in Adolescents
59. PeTers, AT neuroendocrine Modulation of limbic Activation During semantic list learning in Depression
60. roWlAnD, J observing Dynamic networks During the Completion of a Complex Cognitive Task
61. sPirou, A exploration of neuro-Corralates Between Healthy and TBi individuals as Modulated by Depression
62. TArT-zelVin, A An fMri study: neural Mechanisms Associated with rehearsal strategy and a Working Memory Task
63. TrACy, Ji Functional Connectivity superior to Task FMri Activation at Predicting language Performance
64. TrACy, Ji The effects of Aging on the lateralization of Visual-spatial semantic Memory in Temporal lobe 

epilepsy
65. TrAn, s Task-residual Functional Connectivity in language and Attention networks
66. WooDArD, Jl resting state Connectivity in Brain regions Associated with semantic Familiarity and knowledge: 

relationships with neuropsychological Performance
67. WooDBurn, MA Motor network Connectivity Differentially supports Fine and gross Motor skills During Childhood
68. WrigHT, i Clinical utility of a Functional imaging Approach to Visuospatial Memory lateralization in epilepsy
69. zlATAr, zz objectively-Measured Physical Activity and sedentary Time and Their Aassociations With Cerebral 

Blood Flow and Cognition in older Adults

Imaging (structural)

70. Aleksonis, HA Diffusion Tensor imaging of the genu of the Corpus Callosum: Associations with Day-to-Day 
executive Function in Pediatric Brain Tumor survivors

71. ArringTon, C residualized Tract and Whole network White Matter Microstructural integrity negatively Correlates 
with reading Measures

72. CAsTAgnA, PJ Parsing The neural Correlates of Anxious Apprehension And Anxious Arousal in Development: An 
examination of Cortical Thickness in youth

73. CoBiA, DJ Hippocampal shape Features relate to limbic integrity and episodic Memory Function in 
neuropsychologically near-normal schizophrenia
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74. eDWArDs, M Association between network connectivity of select brain regions and cognitive abilities based on 
deterministic single tensor and multi-fiber diffusion Mr tractography

75. gArCiA-egAn, PM genetic risk alleles for inflammation and white matter integrity in older healthy adults
76. gooDriCH-HunsAker, nJ Developmental and sex-related changes in white matter integrity in children: tract-based spatial 

statistics versus deterministic and probabilistic tractography
77. HorTMAn, k Volume of the thalamus relates to verbal fluency performance following a major depressive episode
78. kAssel, MT radial Diffusivity of Cingulo-opercular network Predicts Attentional switching Performance in 

Healthy Aging
79. MClAren, Me Association of subthreshold Depressive symptoms with Cortical Thickness and surface Area of the 

insula
80. Presson, n Quantification of Diffusion Tractography for research Application: The Control group Matters
81. reiTer, k Cognitive reserve protects against cortical atrophy in those at genetic risk for AD
82. rizVi, B The relationship Between White Matter Hyperintensities and Cognition and the Mediating role of 

Cortical Thickness
83. roCHeTTe, AD High-Frequency Heart rate Variability and structural Brain integrity in Heart Failure
84. roye, s Dimensions of executive Functioning and Cortical Thickness in younger and older Adults
85. seMMel, e Diffusion Tensor imaging of the inferior Fronto-occipital Fasciculus: White Matter integrity and 

Associations with Visual-Motor Coordination in Pediatric Brain Tumor survivors
86. sHAkeD, D The relation of socioeconomic status and executive Function: is Prefrontal Cortex Volume a 

Mediator?
87. Velez loPez, A Cardiovascular Fitness is Positively Correlated with left entorhinal Cortical Thickness in Healthy 

young Adults
88. WHiTney, n White Matter Correlates of early Academic Proficiency in young school-Age Children
89. Wier, r role of the Cingulum Bundle in emotional and Behavioral Concerns in Pediatric Brain Tumor 

survivors
90. WilliAMs, VJ Age-Dependent Associations Between Cortical Thickness and Cardiorespiratory Fitness

neurostimulation/neuromodulation

91. CAlHoun, oC impedance levels and tolerability of 2mA HD tDCs in older adults
92. Cury, Mg The effects of noninvasive Brain stimulation on executive Function in Binge eating Disorder: A 

Pilot study
93. DeMeTer, g The effect of subthalamic nucleus Deep Brain stimulation on Memory and executive Functions in 

Parkinson’s Disease
94. gArCiA, s HD-tDCs as a neurorehabilitation Technique for a Case of Post-Anoxic leukoencephalopathy
95. seAgly, ks Pairing Brain stimulation with Psychotherapy: A TMs Pilot study Treating Combat related PTsD 

and Co-occurring Cognitive symptoms
96. Wilson, k Transcranial Direct Current stimulation (tDCs) over left Prefrontal Cortex improves Visual 

Detection of Words

4:15–4:30 PM Program Welcome
Program Committee Chair: benjamin M. Hampstead
Carondelet

4:30–5:30 PM Plenary a. The Impact of the Past on Current and Future Views of Limb 
apraxia
Ins President: Kathleen y. Haaland
Carondelet

1. HAAlAnD, ky The impact of the Past on Current and Future Views of limb Apraxia
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5:30–6:30 PM Ins awards Ceremony
awards Committee Chair: roy P.C. Kessels
Carondelet

6:30–7:30 PM Welcome reception
bissonet

THursday, February 2, 2017

7:20–8:50 aM Ce Workshop 7. Financial and Health decision Making in Old age: 
neuropsychology, neuroimaging, and race Considerations
Presenter: duke Han
bissonet

1. HAn, D Financial and Health Decision Making in old Age: neuropsychology, neuroimaging, and race 
Considerations

7:20–8:50 aM Ce Workshop 8. Hearts and Minds: recent advances in the 
neuropsychology of Pediatric Critical Congenital Heart disease
Presenter: adam r. Cassidy
salon d

1. CAssiDy, Ar Hearts and Minds: recent Advances in the neuropsychology of Pediatric Critical Congenital Heart 
Disease

8:00–9:15 aM Poster session 2. adult 1 & Historical
acadia

assessment/Psychometrics/Methods (adult)

1. AlioTo, A neuroanatomical Correlates of the TabCAT number-Picture Match
2. BAiley, kC getting the Most out of your Performance Validity investment: An examination of Five Tests among 

a Mixed Clinical sample of Veterans
3. BAsHeM, J Performance Validity Assessment of Bona Fide and Malingered Traumatic Brain injury using novel 

eye-Tracking systems
4. BeACH, J inconsistency in responding is Associated with greater self-reported executive Dysfunction
5. Berg, J Comparing the electronic and standard Versions of the Montreal Cognitive Assessment in an 

outpatient Memory Disorders Clinic
6. BoeTTCHer, A The relation of self-report pain scales to neuropsychological performance using structural equation 

modeling
7. BriTT, Jy Performance on Benton Facial recognition Test and ekman 60 Faces Test in Veterans
8. BuPP, ll Classification Accuracy of reliable Digit span and reliable Digit span revised
9. BuPP, ll Classification Accuracy of the Word Choice Test
10. ColVin, Mk using the Addenbrooke’s Cognitive examination – revised (ACe-r) to identify the Type and 

severity of Cognitive impairment in older Adults
11. Cook, se Test of Premorbid Functioning Predicts Markers of intellect in an outpatient Clinical sample
12. Correro, An The Brief estimate of seconds Test (BesT): Piloting a new Measure of Chronognosis with ADHD 

and Memory Disorder samples from a VA Clinic
13. De JongHe, JF Does Depression explain Poor effort on symptom Validity Tests (sVT)?
14. DHillon, s Predictive Capacity of symptom Validity Tests for the Detection of Feigned Cognitive impairment 

Associated with mild Traumatic Brain injury (mTBi)
15. DiXon, A Variation in Alabama Brief Cognitive screener score in Amnestic and non-Amnestic Mild Cognitive 

impairment with level of education
16. gersHon, r equivalence of the niH Toolbox for Assessment of neurological and Behavioral Function iPad 

version
17. goDFrey, M An evidence-based evaluation of neuropsychological tests used to assess dementia among older adults 

with Down syndrome
18. golDsWorTHy, r The value of future rewards: Factors that influence discounting rates on a human operant delay 

discounting task
19. guAlTieri, A influence of Test-retest interval on stability of neuropsychological Tests in College Athletes
20. guzMAn, D Construct Validity of the Tinker Toy Test
21. HAle, C introducing the Modrey: An episodic Memory Test for non-Clinical and Preclinical Populations
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22. HenDriks, M A Causal Modeling Approach of WAis-iV Profiles of Patients With Temporal lobe epilepsy, 
Psychiatric Patients and Matched Controles

23. HersHAW, J Predicting invalid responses using Pupil Diameter During a Cued Attention Task
24. HoyMAn, lC The impact of PTsD on Verbal learning and Memory using the CVlT-ii
25. iBAnez-CAsAs, i Protocol for the Development of a Domain specific Computerized Battery for Cross-Cultural 

neurocognitive Assessment: The eMBrACeD Project
26. iBAnez-CAsAs, i Word lists Development for Cross-Cultural Verbal Memory Assessment in a Computerized 

neuropsychological Battery: The eMBrACeD Project
27. isAAC, l An evaluation of Premorbid intelligence estimates: BesT and WiAT in a young, Diverse Population
28. gollA, l Predictive Value of eCog Total score and informant Characteristics on Cognitive impairment
29. kriVenko, A relationship between the five-point test and a self-report measure of executive functioning in a 

random sample of english speaking adults
30. lArA-ruiz, J The impact of PTsD symptoms and cognitive performance on student veterans’ academic 

achievement
31. lAu, l Association between Performance Validity and symptom Validity Tests with the MMPi-2-rF among 

simulators Feigning neuropsychological Dysfunction
32. lAu, l Classification Accuracy of Performance Validity and symptom Validity Tests among examinees 

Feigning neuropsychological Dysfunction
33. MAnDerino, l immediate Post-Concussion Assessment and Cognitive Testing Validity indices Are Correlated with 

external Performance Validity Measures
34. MArrA, De An updated exploration of the Frequency of invalid Performance in an undergraduate sample
35. MCkAy, D The relationship between Performance Validity Tests and Diagnoses among Veterans with History of 

mTBi
36. MeAD, C Validation of the TabCAT Favorites Memory Test: neuroanatomical and Memory Correlates in 

neurologically Healthy older Adults
37. MerriTT, VC evaluating the Test-retest reliability of symptom indices Associated with the Post-Concussion 

symptom scale
38. Milloy, A incremental Validity of MoCA subscale scores in Amnestic MCi and Alzheimer’s Disease
39. nguyen, CM Vascular medical factors associated with health and safety behaviors among older male Veterans 

residents admitted to an inpatient rehabilitation unit
40. osWAlD, TM embedded Performance Validity index within the Memory Module of the neuropsychological 

Assessment Battery (nAB): A Pilot study
41. oTruBA, B The Predictive Value of Verbal Fluency and story Memory upon story recall using the repeatable 

Battery for Assessment of neuropsychological status in an inpatient setting
42. ozingA, g statistical Adaptation of the Boston naming Test short Form for Hebrew speaking older Adults
43. PArker, AF The new normal: Creating updated norms for neuropsychological Measures
44. PArks, A Clinical utility of the Visual object and spatial Perception incomplete letters Test
45. PATT, VM Digit Vigilance Test: speed versus Accuracy Tradeoff revealed
46. Persinger, VC California Verbal learning Test-ii Total Hits and Total False Positives as embedded Performance 

Validity Measures in Mood Disorders
47. Possin, kl The TabCAT Brain Health Assessment for Detecting Mild Cognitive impairment and evaluating 

Domain-specific Deficits
48. Quinn, C Association of Judgment Ability and Functional status in a sample of Mixed rehabilitation inpatients
49. riTCHie, kA An empirical examination of impaired baseline performances on the standardized Assessment of 

Concussion
50. sAAD, l An update on normative Data for neuropsychological Performance on Memory and language 

Measures in a racially Diverse older Adult longitudinal Cohort
51. sACCà, F normalization of Timed neuropsychological Tests With the use of the PATA rate and nine-Hole 

Pegboard Tests
52. sCHAeFer, lA is the Montreal Cognitive Assessment (MoCA) related to Functional outcome and Discharge 

Destination in a geriatric stroke rehabilitation Population?
53. sCHreyer-HoFFMAn, g effects of rBAns Demographic Adjustments with a Culturally Diverse urban elderly sample
54. sHAAFi kABiri, n Continuous Performance Test-identical Pairs (CPT-iP): Characterization and relation to other 

Attention and Working Memory Tasks
55. sHArMA, M engagement and Motivation: Conventional Paper and Pen neuropsychological Testing and Virtual 

reality
56. siCArD, V Construct Validity of a Color-shape switch Task
57. slyne, ke Four year Test-retest reliability of the rBAns and executive Functioning Measures in Healthy 

elderly
58. sTAFFAroni, AM Four- and Five-Factor Models of WAis-iV interpretation in a Clinical sample
59. sTegMAn, rl Percentage of low scores is a useful embedded Measure
60. sTuBBs, WJ Concurrent Validity of the ADHD symptom Questionnaire inattention subscale (AsQ-i): A Pilot 

study of Performance on CPT-ii and D-keFs TMT indices
61. TAM, DM survey of neuropsychologists’ Practices and Perspectives regarding the utilization of Technicians
62. TAng, r The impact of language and education on non-verbal neuropsychological Measures
63. THoMPson, li Cards, Balloons, or Dice? A Comparison of risky Decision-Making Tasks and Their Associations 

With Working Memory, Anxiety, Depression, and risk Taking
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64. TriFilio, e A Tale of Two stories: Comparing logical Memory and newcomer stories
65. uPsHAW, J Allocentric vs. egocentric neglect in stroke Patients: Assessment Through eye-tracking and impacts 

on Functional outcomes
66. VAugHn, DW Blunt(ed) performance: examiner judgments of cannabis user status predicts neuropsychological 

outcomes
67. Vo, TT Promoting Healthy Cognitive Aging: Development and Psychometric Properties of the Healthy Brain 

Aging Activity engagement Questionnaire
68. WAlls, BD utility of the CAArs Validity scales in identifying Feigned ADHD, random responding, and 

genuine ADHD in a College sample
69. WHeeler, JM The role of spoken language and Verbal Mediation in Performance on the serial Digit learning-8 

Test
70. yoCHiM, B Validity of the Verbal naming Test using a 5-second response time limit
71. zAHeeD, AB The Chicago Alternative stroop Test: Developing a Clinical Measure of incidental learning

Historical

72. BAll, k The evolution of Autism spectrum Disorder: From severe Psychopathology to the executive 
Dysfunction Hypothesis

73. ForD, Ai From Morosis to neurocognitive Disorders: A History of Dementia and its neuropsychological 
Assessment

74. HAHn-keTTer, Ae Future Directions of neuropsychology from a Training Perspective: Factors Affecting Training 
satisfaction from the AACn student Affairs Committee survey of neuropsychology Trainees

75. kirMse, r Historical Approaches to neuropsychological Assessment, Theoretical Models, Current Practices and 
Clinical Applications: An exploration of luria and Halstead Theories

76. MAiMAn, M exploring The relationship between eF Performance Based-Measures and Questionnaires in 
neurodevelopmental Disorders (nDDs) Associated with intellectual Disability (iD)

77. MAiMAn, M The History of Assessment in individuals with intellectual Disability: Problems. solutions. Future 
Directions

78. VArgo, Tl Byron P. rourke: Contributions to the Field of Pediatric neuropsychology

HIV/aIds/Infectious disease

79. AgHViniAn, M Quality of healthcare is associated with antiretroviral regimen neuropenetrance and 
neuropsychological outcomes among HiV+ adults

80. ArCe renTeriA, M Characterization of neurocognitive intra-individual Variability Among HiV+ Adults With and 
Without Current Cocaine use

81. BelTrAn, Jl Time-Based Prospective Memory Deficits Are uniquely Associated with Medication Management 
errors in older Adults living with HiV

82. FAyTell, MP investigation of the interrelationships Between Fatigue, Memory impairment, and Antiretroviral 
Adherence in HiV Disease

83. FernAnDez-gonzAlo, s Quality of life and emotional state improve after hepatitis C curative therapy with direct antiviral 
agents.

84. HArDCAsTle, C Cognitive and Motor Functioning in older Adults with HiV: A Comparison with Parkinson’s Disease
85. HunTer, sJ Confirmatory Factor Analysis of the Behavioral rating inventory of executive Functioning (BrieF) 

in young Black Men who have sex with Men (yBMsM)
86. HunTer, sJ eF, Frequency of Marijuana use, and HiV risk reduction in young Black Men who have sex with 

Men (yBMsM)
87. iuDiCello, Je Profiles of HiV-Associated neurocognitive impairment in the Context of low and High Blood-Brain 

Barrier (BBB) Permeability
88. JóDAr, M Cognitive function improvement in HiV-HCV co-infected Patients after treatment for HCV with 

direct antiviral agents (DAA).
89. Jones, J Apathy is related to Quality of life in HiV-infected Adults
90. HesTAD, k HiV and AiDs Associated neurocognitive Functioning in zambia- A gender Perspective
91. keuTMAnn, M sex and HiV serostatus Differences in executive Mechanisms of Verb Fluency Among Drug users
92. korDoVski, VM Frequency and Correlates of low Health literacy in HiV-Associated neurocognitive Disorder
93. leVine, A suboptimal effort in HiV neuropsychological research studies: does it influence estimated prevalence 

rates of HiV-associated neurocognitive disorders (HAnD)?
94. PosADA-sHeA, C learning and recall of emotionally-laden words among individuals living with HiV and bipolar 

disorder
95. Tierney, sM semantic Memory in HiV-Associated neurocognitive Disorders: An evaluation of the ‘Cortical’ vs. 

‘subcortical’ Hypothesis
96. TrAino, kA neuropsychological functioning of HiV-negative Cryptococcus meningoencephalitis survivors

9:00–10:30 aM Invited symposium 1. electrical brain stimulation and Cognitive 
disorders
Chair: Marom bikson
Carondelet

1. Bikson, M electrical Brain stimulation and Cognitive Disorders
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2. Bikson, M The Basics of tDCs: Technology and Mechanisms
3. WooDs, AJ Combating Cognitive Aging and Dementia with Transcranial Direct Current stimulation (tDCs)
4. CHArVeT, le At-Home Access: extending Clinical Trials of Cognitive remediation and tDCs through remote 

supervision

9:00–10:30 aM symposium 1. neuropsychology in the americas
Chair: alberto L. Fernandez
bissonet

1. FernAnDez, Al neuropsychology in the Americas
2. Ferreres, A neuropsychology in south America
3. JuDD, T The Past, Present, and Future Development of neuropsychology in Central America
4. groTe, C neuropsychology in the united states and Canada
5. MAnly, JJ Collaboration of neuropsychologists in the Americas can Accelerate Progress in research and 

Practice

9:00–10:30 aM symposium 2. an integrative look at the boston Process approach to 
neuropsychology: a review of the history, current research and future 
directions of error analysis
Chair: Melissa Lamar
salon d

1. lAMAr, M An integrative look at the Boston Process Approach to neuropsychology: A review of the history, 
current research and future directions of error analysis

2. liBon, DJ The history of the Boston Process Approach and the role of edith kaplan
3. Au, r incorporating the Boston Process Approach into Cognitive Assessment in the Digital era: 

Framingham e-Cognitive Health initiative
4. lAMAr, M Multi-method integration of human connectomics with the Boston Process Approach to 

neuropsychological assessment
5. kArsTens, A Adapting Boston Process Approach algorithms used in dementia research to a normal aging 

population
6. DiAz-orueTA, u The e-sPACe Project: An international expansion of the Boston Process Approach to incorporate 

error analysis of behaviour

9:00–10:30 aM Paper session 1. risk & alzheimer’s
Moderator: Felicia C. Goldstein
salon e

1. BlAnken, Ae longitudinal neurocognitive profiling of empirically-derived Alzheimer’s disease variants
2. nATion, DA independent and interactive effects of Cerebral Amyloid and Tau on neuropsychological Decline and 

structural Brain Changes in older Adults
3. loBue, C Traumatic Brain injury History and Progression from Mild Cognitive impairment to Alzheimer 

Disease
4. yeW, B elevated Cerebrovascular resistance Predicts increased Amyloidosis, Cerebral Atrophy, and 

Cognitive Decline
5. glenn, MA Primacy effects in Cognitively normal older Adults with Alzheimer’s Disease Pathology
6. MCinTosH, eC untreated Diabetes Associated with Tau Pathology and Worse Cognitive Performance in older Adults

9:00–10:30 aM Paper session 2. Veterans’ Health
Moderator: amy J. Jak
salon F-H

1. TriTTsCHuH, e PTsD + Aging: Psychoeducational intervention to Promote self-efficacy and Healthy Brain 
Behaviors in older Veterans with Cognitive Concerns

2. Miskey, HM Cognitive Performance of Veterans in an inpatient Posttraumatic stress Disorder Program Pre- and 
Post-Treatment

3. JAk, AJ neuropsychological outcomes following hybrid treatment for Veterans with comorbid TBi and PTsD
4. sCoTT, J Verbal Memory Functioning Moderates Psychotherapy Treatment response in PTsD
5. WilliAMson, JB lateralized limbic white matter integrity is associated with PTsD symptoms
6. leriTz, e TBi and PTsD Moderate the relationship Between Blood Pressure and Cortical Thickness in oeF/

oiF/onD Veterans
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9:30–10:45 aM Poster session 3. Peds 1
acadia

acquired brain Injury (TbI/Cerebrovascular Injury & disease - Child)

1. AlVArez, g Clinical Features of young Children with Disorders of Consciousness
2. AnTonini, T Changes in Parenting skills Following Participation in Two Versions of an online Parenting Program 

Designed for Families of young Children with TBi
3. ArCHAMBAulT, W Differences in the Psycho-Affective Profile and ADHD index scales in Adolescent Hockey Players 

with a History of Concussions
4. BAiley, CM Pre-injury Child-sCAT3 Performance in a youth sports sample
5. BAugHMAn, BC The relationship Between Multi-modal neuropsychological Measures and Head impact Telemetry 

over the Course of a single High school soccer season
6. BiekMAn, B Frontal lobe Volume and Thickness Differences Between Children With Traumatic Brain injury and 

Children With orthopedic injury
7. Burns, Ar Changes in executive Functioning Following Concussion: Comparisons Between ADHD, learning 

Disability, and Typically Developing Children and Adolescents
8. CoHen, Ml Parent ratings of language Problems After Pediatric Traumatic Brain injury
9. CoHen, P Do initial symptom Factor scores Predict subsequent impairment following Concussion?
10. DAngueCAn, An stability of overall intellectual functioning into early school-age for children with neonatal arterial 

ischemic stroke
11. DunCAn, B A Comparison of Performance Validity on the Cns Vital signs (CnsVs) Validity indicators and 

green’s Medical symptom Validity Test (MsVT) in a sample of Pediatric Concussion Patients
12. FABer, J executive Functioning and Diffusion Tensor imaging in TBi
13. FAy-MCClyMonT, TB neuropsychological, behavioural, and quality of life outcomes in a cohort of children with 

autoimmune encephalopathies
14. HirsT, e epidemiology of sport and non-sport-related Concussion in Adolescents
15. HollAnD, A Predicting long-Term Cognitive outcomes of Pediatric stroke According to stroke severity 

Classification
16. HoWArTH, rA Functional outcomes for Pediatric Patients Diagnosed with Anti-nMDA receptor encephalitis during 

inpatient rehabilitation
17. iWAMoTo, Bk recovery of Memory Following Pediatric TBi: The impact of Coma
18. JAsHAr, D retrieval Differences Following Concussion
19. konTos, AP Comparison of Adolescents with Vestibular and Anxiety Clinical Profiles following Concussion
20. koWAlski, k Are Pre-injury sleep Behavior and Acute Post-Concussive symptoms Predictive of Post-injury sleep 

Behavior in Children with Mild Traumatic Brain injury or orthopedic injury?
21. koWAlski, k The relationship Between Pre-injury sleep and Acute Post-Concussive symptoms in Children with 

Mild Traumatic Brain injury and orthopedic injury
22. kWAn, V The relationship Between Pain and Post-Concussive symptoms: Comparing Children with Mild 

Traumatic Brain injury to orthopedic injury
23. lAliBerTe DurisH, C Persistent effects of Pediatric Mild Traumatic Brain injury: The role of resilience
24. lAliBerTe DurisH, C The role of Psychological resilience in Children with Poor recovery Following Mild Traumatic Brain 

injury
25. lAlonDe, g executive Functions After Mild Traumatic Brain injury in Preschool Children
26. lAlonDe, g should children with TBi be compared to orthopedic or healthy controls?
27. leBlonD, e Developing an intervention to Promote Quality of life in Pediatric Brain Tumor survivors
28. leniHAn, J recovery of Attention Deficits following Pediatric TBi: The impact of Premorbid school Performance
29. linDsey, HM effects of injury severity on White Matter Tract integrity in relation to Verbal Memory in Chronic 

Pediatric Traumatic Brain injury
30. liu, Jr Age-Dependent Association Between Post-Concussional Children and Adolescents and Balance 

Performance in neuropsychological Testing
31. lorTie, J Assessment of executive Functions using A Colour-shape switch-Task in elite Adolescent Hockey 

Players With And Without A History of Concussion
32. loVe, Ce Parent and self-report of executive Functioning After Moderate to severe TBi
33. MArino, C self-Awareness of Psychosocial Functioning and executive Functions Following Moderate and severe 

Pediatric Traumatic Brain injury
34. MAXWell, eC Predictors of Adaptive Functioning Following Childhood Arterial ischemic stroke
35. MieTCHen, JJ White Matter integrity and neuroanatomical Correlates of CVlT-C Factors in Children with 

Traumatic Brain injury
36. Morris, s effects of Developmental Age on symptom reporting and neurocognitive Performance in youth after 

sports-related Concussion
37. nArAD, M examination of the impact of a Web-Based Counselor Assisted Problem solving intervention (CAPs) 

on Teen self-report Behavior rating inventory of executive Function (BrieF) Following Pediatric 
TBi

38. rAMirez Flores, MJ Theory of mind in children with mild and moderate traumatic brain injury during acute stage
39. sADy, MD Comparison of symptom severity and Parent-Child Agreement between Three Causes of Adolescent 

Concussion: sports, Motor Vehicle Collision, and Assault
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40. sAnDel, n Discrimination of Concussed Athletes from Healthy Controls using a Multimodal Diagnostic 
Approach

41. sCHMiD, AD Acceptability of a return-to-learn Program for Concussed High school students
42. sCHMiD, A Validation of a Teacher Questionnaire to Assess Concussed students’ recovery
43. sHisHiDo, y Cognitive recovery of Pediatric Patients With Moderate to severe TBi During inpatient 

rehabilitation using the Cognitive & linguistic scale (CAls)
44. sMiTH-PAine, J The Moderating effect of Dopamine genes on the Association of Family environment with 

longitudinal executive Function Following Traumatic Brain injury in early Childhood: A 
Preliminary study.

45. suFrinko, AM Additional sport exposure Following Concussion has Dose response effect on recovery Time
46. sVingos, AM Parent-Child interaction Therapy (PCiT) reduces sleep Problems Following Pediatric Traumatic 

Brain injury
47. VAugHAn, Cg The relation Between Multiple Prior Concussions and injury severity
48. WilMoTH, k Delayed Clinical evaluation Following Concussion Predicts Prolonged return to Play in Female 

student-Athletes
49. WrigHT, kl relationship Between Processing speed with White Matter Hyperintensity Volumes and injury 

severity

autism spectrum disorders

50. ABrAMs, D early AsD symptoms, Demographic Characteristics, and Adaptive skills Predict Change in Cognitive 
and language Abilities in Toddlers with AsD

51. AMMons, C Age and Diagnosis effects on Mid Fusiform sulcus Anatomy in Autism spectrum Disorder
52. BeDnArz, H Changes in reading Comprehension as a result of language intervention in Children with Autism 

spectrum Disorders
53. Berger, ni evaluating the neural Correlates of intention understanding in Autism spectrum Disorder
54. BerTolin, M effects of social skills Training on emotional Face Processing in Adolescents With Autism spectrum 

Disorder: Behavioral and electrophysiological Correlates
55. BrADBury, kr M-CHAT-r/F Performance in High-risk infant siblings
56. CAsTelluCCio, B Verbal inferential reasoning in Autism spectrum Disorder
57. CHen, J Differences in early Temperament Between High risk Baby siblings With and Without Autism: 

Analyses by gender
58. CHo, i Frontostriatal structural Connectivity in Autism spectrum Disorder
59. DolAn, B examining the Durability of Peers for Adolescents With AsD: Maintenance of neurological and 

Behavioral effects
60. gAo, y Behavioral and neural substrates of language Delay in Children with Autism spectrum Disorder
61. green, r Beery VMi and structural Volume Correlates in Autism spectrum Disorder
62. HerringsHAW, AJ neural Correlates of social Perception in Children with Autism: local versus global Preferences
63. Jennings, k Conversational speech in Autism: Behavioral, emotional, and neuropsychological Viewpoints
64. lAnDry, A neurocognitive and Adaptive Functioning in Children with Autism spectrum Disorder and Comorbid 

Attention Problems
65. lAnDry, A Virtual reality as an Assessment Modality with Pediatric AsD populations: A systematic review
66. lee, CM inter-limb Transfer of kinematic Adaptation in Children with Autism spectrum Disorder
67. lesser, r evolutions in Diagnostic Criteria and implications: A case study
68. MAssA, J The effect of social story Training on social skills of Cypriot Children with Autism spectrum 

Disorder
69. MoulTon, e Change in AsD symptom severity Between Ages Two and Four
70. nAir, A Altered thalamocortical connectivity in the first-year of life correlates with early social difficulties in 

high-risk siblings of children with autism
71. nAkAgAWA, y grammatical Difficulties for Adults with AsD and ADHD
72. PeTers, AT giant Congenital Melanocytic nevus in a Two-year-old Female with Autism spectrum Disorder: A 

Case report of neurocognitive Functioning and review of neurological implications
73. sHADA, k examining executive functioning in AsD with or without comorbid ADHD, using the BrieF
74. sHielDs, BJ The relation Between executive Functioning and Adaptive skills in youth with Autism spectrum 

Disorder, level 1

Medical/neurological disorders/Other (Child)

75. BeArDen, DJ Pain and Cognitive and school Function in Children and Adolescents with Functional Abdominal 
Pain

76. Brenner, lA is There a Broader Dyspraxia Phenotype? A Clinical Case series Analysis
77. CleM, M genotype, Auditory Attention, and educational outcomes in Pediatric Acute lymphoblastic 

leukemia
78. ColVin, Mk Cognitive and socio-emotional Functioning in Children and Adolescents with PAnDAs (Pediatric 

Autoimmune neuropsychiatric Disorders Associated with streptococcal infections)
79. gioiA, A Feasibility and Validity of a Computerized Cognitive Assessment in Pediatric Patients with sickle 

Cell Disease
80. glAss, l Characterizing reading Performance in elementary school-Age Children with Prenatal Alcohol 

exposure
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81. HAWks, z Baseline Cognitive and neural Differences Distinguish BH4 responders from non-responders
82. HorTon, Dk Associations Between Age at Diagnosis and Adaptive skills in Children with Anti-n-Methyl-D-

Aspartate (nMDA) receptor encephalitis
83. kenneDy, T Validity of the kiddie-sluggish Cognitive Tempo Measure in Children with sickle Cell Disease
84. kliPFel, k neuropsychological sequelae of an internationally Adopted Child
85. lePPo, rH Connecting The Dots: Fine Motor skills, executive Functioning skills, and Math Achievement in 

Patients with Hearing loss
86. MACMullen FreeMAn, l Cognitive Functioning in Children with Hypothalamic Hamartoma
87. olson, k Parent-reported social and executive Functions in Children and Adolescents with nF1
88. PoMMy, J smaller Cortical Volumes in 3.5-to-5 year-old Children Born Preterm
89. rAz, s Associations of Maternal intellectual and socioeconomic Factors with neuropsychological outcome of 

Preterm-Born Preschoolers
90. rAz, s Does Motor Development explain a unique Portion of the Variance in Cognitive or language 

Abilities in Preterm-Born Preschoolers?
91. rAz, s Hypoglycemia and language, Motor, and Cognitive Abilities in Preterm-Born Preschoolers
92. rAz, s Maternal Hypothyroidism and neuropsychological Functioning of Preschool Age Children Born 

Prematurely
93. rieger, re smaller subcortical Volumes in Preschoolers Born Preterm: A Voxel-Based Morphometry (VBM) 

study
94. sAlAMA, CH The relationship between the neurological Predictor scale and Functional outcomes of Children 

with Brain Tumor following inpatient rehabilitation
95. BAll, k Comprehensive neuropsychological Testing in a young Child with neurofibromatosis Type 1: A Case 

study
96. sCHreiBer, Je Cognitive function in preschool-age children with sickle cell disease: associations with home 

environment and disease-severity
97. sieBenMorgen, M Congenital Heart Disease among Adolescents and young Adults: executive Control and Adaptive 

Functioning
98. TArAzi, r Hydroxyurea status is Associated with Cognitive Function in young Children with sickle Cell Disease
99. Wegele, A Cognition in Children and Adolescents with Myotonic Dystrophy Type 1

10:30–10:45 aM aM Coffee break
acadia ballroom

10:45–11:45 aM Plenary b. Frontal Cortex and Human behavior: evidence from 
Intracranial recording
Presenter: robert T. Knight
Carondelet

1. knigHT, rT Frontal Cortex and Human Behavior: evidence from intracranial recording

11:45 aM–12:45 PM Lunch (On Own)
Conference-Wide

12:45–1:45 PM early Career awardee Presentation: a Case study approach to 
understanding Memory
award recipient: r. shayna rosenbaum
salon F-H

1. rosenBAuM, r A Case study Approach to understanding Memory

12:45–2:15 PM Invited symposium 2. evolution of the neuropsychology of epilepsy 
surgery
Chair: bruce Hermann
Carondelet

1. HerMAnn, B evolution of the neuropsychology of epilepsy surgery
2. oJeMAnn, J on the evolution of neurosurgery and neuropsychology in epilepsy: epilepsy surgery
3. HAMBerger, MJ on the evolution of neurosurgery and neuropsychology in epilepsy: language
4. DrAne, Dl on the evolution of neurosurgery and neuropsychology in epilepsy: Memory
5. MCDonAlD, C on the evolution of neurosurgery and neuropsychology in epilepsy: executive Functions
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12:45–2:15 PM Ins student Liaison Committee Workshop: The neuropsychologist in the 
Public domain: Kids, academia, and the Law
Presenters: robert T. Knight, Kathleen y. Haaland, erin d. bigler, donna J. 
sorensen
salon a-C

12:45–2:15 PM symposium 3. brain and Cognition Following Very Preterm birth
Chair: Chiara nosarti
bissonet

1. nosArTi, C Brain and Cognition Following Very Preterm Birth
2. Counsell, s Preterm Birth is Associated with impaired Development of Brain structural Connectivity relevant to 

High order Cognitive Functions
3. BoArDMAn, JP A latent Measure explains substantial Variance in White Matter Microstructure Across the newborn 

Human Brain
4. geVA, r electrophysiological Changes and Attention Correlates Following Preterm Birth
5. CHrisTensen løHAugen, g Born Preterm with Very low Birth Weight (VlBW) – never ending Cognitive Consequences?
6. nosArTi, C Dysconnectivity of Visuospatial Attention network at rest and emotion recognition in Very-Preterm 

Born Adults

12:45–2:15 PM Paper session 3. Cognitive neuroscience
Moderator: bruce Crosson
salon d

1. De HAAn, e returning into the Footsteps of Berlucchi & Aglioti: Many Bodies in the Brain. A review
2. kArr, Je The Dimensionality of executive Function throughout Adulthood: A systematic review and 

reanalysis of latent Variable studies
3. BoTT, nT Allocentric and egocentric-based navigation learning: neuroanatomical Correlates
4. HAyes, sM fMri activity during associative encoding is correlated with cardiorespiratory fitness and source 

memory performance among older adults
5. WrigHT, MJ The Crucial role of Cognitive reserve in the effect of tDCs on Memory for individuals With and 

Without Traumatic Brain injury in a simulated Work environment
6. oBerlin, le The neural Correlates of Cognitive Dysfunction in obesity: an fMri study

12:45–2:15 PM Paper session 4. Oncology
Moderator: Jeffrey s. Wefel
salon e

1. CHeung, y Chronic Pulmonary Conditions and neurocognitive Function in long-Term survivors of Childhood 
Hodgkin lymphoma

2. liu, W evolution of neurocognitive Function in long-term survivors of Childhood Acute lymphoblastic 
leukemia Treated with Chemotherapy only

3. BAnerJee, P Visuoconstruction organizational strategy and neuroimaging outcomes in long-Term survivors of 
Childhood Acute lymphoblastic leukemia Treated with Chemotherapy

4. BrinkMAn, TM genome-Wide Association study of Attention Problems and executive Dysfunction in sdult survivors 
of Childhood leukemia

5. FoX, Me Attention and Functional Connectivity in survivors of Childhood Brain Tumors
6. WeFel, Js Validity and Diagnostic Accuracy of the Clinical Trial Battery in Patients with Primary Brain Tumor

1:15–2:30 PM Poster session 4. aging & dementia 1
acadia

aging

1. AlioTo, A A longitudinal study of Cardiorespiratory Fitness, White Matter integrity, and Cognitive Function in 
Healthy older Adults

2. Belser-eHrliCH, J exploring Health-related Quality of life and Cognitive Functioning in Aging: A Formal Test of the 
Wilson & Cleary Model

3. BernsTein, J examining Cognitive Correlates of sleep Quality, Daytime sleepiness, and insomnia in a Cognitively 
Healthy older Adult sample

4. CAMPBell, lM relationship between Cerebral Blood Flow and Famous Face naming in Cognitively normal older 
Adults

5. CAsAleTTo, kB leisure Activity Participation is Associated with neuroanatomic structure in Healthy Aging Adults
6. CHen, M neural Correlates of obstacle negotiation in older Adults: An fnirs study
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7. CHey, J Aging-Associated reduction in regional Brain Metabolism, Memory Decline and education in a 
4-year Follow-up study of Community-residing elderly People

8. CHey, J Association between the Thickness of the left entorhinal Cortex and the Trend in Cohesiveness of 
individual’s social network in a longitudinal study of Community-residing elderly People

9. CHey, J in-bound but not out-bound social Connection Moderated Age-related Brain Aging in Community-
residing elderly People

10. CHey, J social network size Moderates the relationship between Age and long-term Memory score in 
Community-residing elderly People over 80

11. CHoi, A Preoperative Cognitive Contributions to Cerebral oximetry Change in older Adults During Total 
knee Arthroplasty

12. CoHen, J Physical Activity and Processing speed Across the lifespan
13. DAsH, T Dual control mechanism in conflict management for the monolinguals and bilinguals: An fMri study
14. DekHTyAr, M imaging, lifestyle and Demographic Differences in optimal executive Function Performers
15. Denny, k long-term change associated with a multi-modal intervention to enhance cognitive compensation 

strategies and promote brain health activities
16. Dion, C Associations of sedentary Behavior as well as Physical Activity with learning, Memory, and 

Hippocampal Volume in a Diverse sample of older Adults
17. DiVers, r When and How Did you go Wrong? Characterizing Micro-errors in older Adults
18. Dugger, AJ Manual and Computerized Trail Making Test Performance across the lifespan
19. gArCiA, A Abstract and Concrete Word Processing in the Aging Brain
20. gArCiA, A The relationship between MoCA Cut-scores and Brain Volume
21. gogniAT, M The relationship Between BMi and White Matter Volume in older Adults
22. gonzAlez, i Acculturation as an important Factor in neuropsychological Performance in patients with 

Alzheimer’s Disease among Hispanic elderly
23. grACiAn, ei Transverse Patterning Performance is not uniform in Cognitively normal older Adults
24. grAVes, l Modifications to the CVlT-ii novel recognition Discriminability Measure to enhance the Detection 

of Memory Decline in normal Aging
25. griFFin, JW The effects of Age on Clustering strategy During list Acquisition
26. gross, ez Poor Financial Decisional Ability is Associated with elder Financial exploitation and is exacerbated 

among older Adults with Higher Frequencies of low neuropsychological Test scores
27. HAys, CC relationship Between Pulse Wave Velocity, Cerebral Blood Flow, and Memory in Cognitively normal 

older Adults
28. HAys, CC subjective Cognitive Decline Modifies the relationship Between Cerebral Blood Flow and Memory 

Function in Cognitively normal older Adults
29. Ho, Jk Memory is Preserved in older Adults Taking AT1-receptor Blockers
30. Jones, r Predictors and the Moderating effect of general Health and neuropsychological Performance
31. kAuP, Ar occupational Cognitive Complexity is Associated with Brain structure and Cognitive Health in Mid-

life: The CArDiA study
32. kAur, s inflammation mediates the relationship between metabolic (cholesterol) risk and neuronal viability in 

middle aged adults
33. kiM, y emotional information Processing in older Adults with Depression: Attention and Memory Biases
34. kinsellA, gJ Memory groups for older People: Who gains?
35. leAl, g The relationship Between Brain Atrophy and Cognitive Performance in Dementia Populations
36. leAl, g The relationship Between White Matter Hyperintensities and Cognitive Performance in Dementia 

Populations
37. leVy, s Mechanisms of racial Disparities in Cognitive Aging: use of Causal Mediation in neuropsychology 

research
38. lieBel, sW executive Functioning Ability is Better Predicted by Cognitive Processing speed than by White 

Matter Hyperintensities or Age
39. MACe, lC The serial Position effect and Hippocampal Asymmetry in Cognitively normal older Adults
40. MAye, Je Dispositional Mindfulness as a Predictor of Verbal Memory Performance in older Adulthood
41. MelTzer, eP emotion regulation in relation to Aging and the Preclinical stages of Dementia
42. Morin, r Depression and Cognitive Functioning Among older Adults with Cancer
43. Moseley, sA Cognitive and Psychosocial Associations of Hearing loss in older Adults
44. PilleMer, s The effect of Perceived social support on Cognitive Function Among older Adults
45. PoTTer, g Physical Frailty and Cognitive impairment in late-life Depression
46. rHoDes, e grit and successful Aging in older Adults
47. riTCHie, H Cognitive and emotional Associations of Dispositional Mindfulness in older Adults
48. roBBins, r relation Between social interaction and Cognitive Functioning in older Adults: A Feasibility study 

using the eAr Technology
49. rogers, s Cognition and older Adults’ Agreeableness: is There a relationship?
50. roTBlATT, lJ effects of Hypertension and its Pharmacological Treatment in the ACTiVe study
51. ryCroFT, ss effects of Age and Task goal on naturalistic Visual Behaviors
52. sAnDers, Cl risk of Cardiovascular Disease and Cognitive status in Middle-aged Adults: The gray Matters study
53. sCHMiTTer-eDgeCoMBe, M Multiple Types of Memory and everyday Functional Assessment in Community Dwelling older 

Adults
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54. sCHoen, C impact of Fall-related Psychological and Physiological Factors on Dual-Task Performance in older 
Adults

55. seiDer, T Age-related Changes in Visual Discrimination
56. soTo, M The influence of Cognitive reserve, reading level and Processing speed on executive Control Ability 

in Peruvian Healthy older Adults
57. sTABler, Ar sleep Disturbance severity is Associated with earlier self-reported onset of Cognitive Decline 

Among older Adults
58. sTrAinge, l Body Mass index and executive Functioning in a longitudinal study of Healthy elderly
59. Vernon, ek sleep Disturbance and its Association with Cognitive status in a Population Based sample of older 

Adults: The Cache County Memory study
60. WAlzAk, lC Vascular illness Burden Predicts Theory of Mind Performance in older Adults
61. WAsserMAn, VJ Cognitive Markers of Brain Aging: How young Can We go?
62. WAsserMAn, VJ The Association of neuropsychological Test error responses to neuroimaging Biomarkers in young 

and Middle-Aged Adults
63. WeAkley, A effectiveness of a Video-based Aging services Technology education Program for Clinical Care 

Professionals

dementia (non-ad)

64. AlVArez, e Differences Between Monolingual and Bilingual individuals With Mild Cognitive impairment on 
Memory screening

65. CHAney, g A Meta-analysis of neuropsychological Functioning, social Cognition, and olfaction in the 
Frontotemporal Dementias

66. CHerAn, g Cognitive and Behavioral Measures in early bv-FTD
67. Foss, MP revision of the northwestern university Famous Faces Test (nuFFACe-r): Face naming and 

knowledge in Primary Progressive Aphasia (PPA)
68. PuTCHA, D Characterization of Cognitive impairment in Posterior Cortical Atrophy
69. WyMAn-CHiCk, kA The impact of a Previous Diagnosis of Mild Cognitive impairment on Mood and Quality of life in 

Caregivers and Patients recently Diagnosed With Dementia

MCI (Mild Cognitive Impairment)

70. Berezuk, C Managing Money Matters: Financial Management is Associated with increased “Functional reserve” 
in Mild Cognitive impairment

71. Berezuk, C sex Differences in “Functional reserve” and Decline in Mild Cognitive impairment from the 
Alzheimer’s Disease neuroimaging initiative: A longitudinal Analysis

72. CAMBronero, Fe APoe genotype modifies the association between central arterial stiffening and neuropsychological 
functioning in mild cognitive impairment: The Vanderbilt Memory & Aging Project

73. Crook, Cl refinement of a Telephone screening for Mild Cognitive impairment
74. DAVis, k Characterizing omission errors in everyday Task Completion and Cognitive Correlates in 

individuals with Mild Cognitive impairment and Dementia
75. Denney, DA Differences in Awareness of Memory Function Among Persons with Amnestic MCi vs subjective 

Memory Complaints but normal Memory Function
76. DeVlin, kn Diagnosing Mild Cognitive impairment: Comparison of Conventional, Actuarial, and statistical 

Methods
77. DiAz sAnTos, Al The lowenstein-Acevedo scales of semantic interference and learning (lAssi-l), and The short-

Term Memory Binding Task (sTMBT) as Predictors of Mild Cognitive impairment (MCi)
78. eMrAni, s Visual Versus Verbal Working Memory - i: Differing Between subtle and Mild Cognitive impairment
79. eMrAni, s Visual Versus Verbal Working Memory - ii: serial order Position effects in subtle and Mild 

Cognitive impairment
80. ePPig, J APoe-ε4 Moderates the relationship between lobar Microbleeds and a Diagnosis of Mild Cognitive 

impairment
81. FielDs, l Cognitive Functioning in MCi Patients with and without a History of sports-related Concussion
82. gArCiA, s Preliminary investigation of gaze Pattern Differences in MCi and Healthy older Adults
83. gonzAles, M Cortical Atrophy is Associated with Accelerated Cognitive Decline in Mild Cognitive impairment with 

subsyndromal Depression
84. guineA, sF Can subtle ADl impairments be Traced Along the Continuum of MCi?
85. guineA, sF short-Term Memory Binding Deficits Across subtypes of MCi And Memory load
86. HAgerTy, A Do as i Do, not as i say: relations between narrative script Production and everyday Action 

Performance
87. JAng, Jy Affective neuropsychiatric symptoms and Alzheimer’s Disease Biomarkers in non-demented older 

Adults
88. kirklAnD CAlDWell, Jz sex Differences in Verbal Memory and Hippocampal Volume: The impact of Amyloid imaging 

Measures
89. lesnoVskAyA, A gaze Fixations are Associated With object location Memory in older Controls and Patients With 

Mild Cognitive impairment
90. reAle-CAlDWell, A Comparison of Performance Validity Tests for the rBAns
91. reynolDs, go neuropsychiatric symptoms and Awareness of Cognitive Deficits in Mild Cognitive impairment
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92. sAnTorelli, gD executive Function and emotion reactivity to negative Mood induction in older Adults with Mild 
Cognitive impairment/Mild Alzheimer’s Disease

93. soFko, CA APoe genotype may modify the association between inflammatory biomarkers and 
neuropsychological functioning in older adults: The Vanderbilt Memory & Aging Project

94. suHrie, kr Association Between a Brief Telephone screening Measure and the repeatable Battery for the 
Assessment of neuropsychological status (rBAns)

95. suHrie, kr Does Performance on the Modified Telephone interview for Cognitive status (mTiCs) Tell us 
Anything About Functional Abilities?

96. suMiDA, C Differences Between Healthy older Adults and individuals with Mild Cognitive impairment on the 
Medication Management Abilities Assessment: overdose and underdose

97. THoMAs, kr longitudinal Trajectories of informant-reported Daily Functioning in empirically-Defined subtypes 
of Mild Cognitive impairment (MCi)

98. TiMPAno sPorTiello, Mr MCi: A study on Progression to Dementia in High-risk individuals
99. TreMonT, g recognition Memory Heterogeneity in Amnestic Mild Cognitive impairment

2:15–2:45 PM PM Coffee break
acadia ballroom

2:45–3:45 PM Plenary C. developmental amnesia: Memory Formation in the absence of 
remembering
Presenter: Faraneh Vargha-Khadem
Carondelet

1. VArgHA-kHADeM, F Developmental Amnesia: Memory Formation in the Absence of remembering

4:00–5:00 PM Plenary d (birch Memorial Lecture). Cognitive neural Prosthetics to 
Overcome brain and spinal Cord Injury
Presenter: richard a. andersen
Carondelet

1. AnDersen, rA Cognitive neural Prosthetics to overcome Brain and spinal Cord injury

5:00–6:00 PM Invited Presentation. From the Laboratory to the Clinic and back: 
The role of science and Policy development in shaping Clinical 
neuropsychology
Presenter: antonio e. Puente
salon a-C

1. PuenTe, Ae From the laboratory to the Clinic and Back: The role of science and Policy Development in shaping 
Clinical neuropsychology

5:00–6:30 PM symposium 4. Historical Perspectives in the study of neurotrauma: 
Progress and Pitfalls Over 40 years of research
Chair: Frank G. Hillary
Carondelet

1. HillAry, Fg Historical perspectives in the study of neurotrauma: progress and pitfalls over 40 years of research
2. leVin, H Milestones in Traumatic Brain injury research: A neuropsychological Perspective
3. Bigler, eD From Volumetrics to Brain Function, lessons from TBi neuroimaging
4. HillAry, Fg TBi in the age of the human connectome: a critique for a brave new small world

5:00–6:30 PM Paper session 5. Vascular disease and Injury
Moderator: angela L. Jefferson
bissonet

1. PillAy, sB Where is Wernicke’s area? A voxel-based lesion-symptom mapping study of spoken language 
comprehension in chronic aphasia

2. MioTTo, eC resting state Functional Connectivity and neural Correlates of Face-name encoding in Patients with 
left Frontoparietal stroke

3. BAngen, kJ Cerebral Blood Flow and Amyloid-β interact to Affect Memory Performance in Cognitively normal 
older Adults

4. JeFFerson, Al Arterial stiffness is related to decreased cerebral blood flow and increased cerebrovascular reactivity 
in cognitively normal older adults: The Vanderbilt Memory & Aging Project
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5. WerHAne, Ml elevated pulse pressure and apolipoprotein-e genotype interact to affect functional decline in 
cognitively normal older adults

6. sCHneiDer, BC enlarged perivascular spaces and white matter hyperintensities more strongly relate to 
neuropsychological functioning than other neuroimaging markers of small vessel disease: The 
Vanderbilt Memory & Aging Project

5:00–6:30 PM Paper session 6. substance abuse
Moderator: rosemary Fama
salon d

1. FAMA, r neurological and nutritional Biomarkers of Cognitive impairment in Alcoholics
2. FrAzer, kM Assessing cognitive functioning in long-term cocaine users
3. reynolDs, BW ideational Fluency, sensation seeking, and Anxiety: A recipe for Binge Drinking
4. HunTer, sJ evidence of increased reward sensitivity in young Black Men Who Have sex With Men (yBMsM) 

who are heavy cannabis users
5. Migliorini, r exaggerated Aversive interoceptive Processing in Adolescent substance users: An early risk Factor 

for Addiction?
6. sCoTT, J Adolescent and young Adult Cannabis users Do not show Declines in neuropsychological 

Performance: A Two-year longitudinal study

5:00–6:30 PM Paper session 7. sleep
Moderator: Melissa Lamar
salon e

1. TsAPAnou, A Memory and sleep Problems in the elderly
2. FisCHer, JT sleep Disturbances and internalizing Behavior Problems After Pediatric Traumatic Brain injury
3. BeeBe, DW Multi-night sleep restriction increases Total symptom score on a Concussion screener in Healthy 

Adolescents
4. ViQAr, F sleep Quality negatively impacts Cognition in older Adults with Temporal lobe epilepsy
5. gosselin, A impact of obstructive sleep Apnea on executive Functioning in Forensic Patients with 

schizophrenia-spectrum Disorders
6. MArTinDAle, sl sleep Quality Affects Cognitive Functioning in returning Combat Veterans beyond Combat 

exposure, PTsD, and Mild TBi History

5:00–6:30 PM Paper session 8. Cross Cultural
Moderator: To be announced
salon F-H

1. nA, s Disentangling race-related Differences on the Boston naming Test: Contributions of socioeconomic 
status, reading and Vocabulary on the Boston naming Test in a Healthy College sample

2. sHAir, s reliability of the Cogstate Brief and niH Toolbox Cognition Batteries in African American elders 
with subjective Memory Complaints

3. PonsForD, Jl The influence of cultural factors on outcome following traumatic brain injury
4. Werry, Ae influence of Demographic Variables on Measures of Attention and Working Memory in older Adults 

of Different races
5. FeliX, g illiteracy and Disparities in Cognitive Decline and Alzheimer’s Disease among spanish-speaking 

older Adults
6. MeDinA, lD Hippocampal Volume is related to Cognitive Function in non-Hispanics but not in Hispanics in a 

Case-Control Matched sample

5:15–6:30 PM Poster session 5. Poster symposia, Genetics, Cross Cultural
acadia

behavioral neurology/Cerebral Lateralization/Callosal studies

1. ArMengol, Cg Challenges in the Development of lateralization: implications for the Acquisition of reading and 
Writing skills

2. FrieDriCH, T The impact of Age on navigation Asymmetry in naturalistic settings
3. HollAnD, Ak support for the Capacity Model of Hostility using a Dichotic listening Paradigm: reductions in 

Cerebral laterality for Phoneme Detection indicate Compromised Cognitive Control in High Hostile 
Men

Cross Cultural

4. AVilA, J socio-Cultural impact on stroop-interference Performance in spanish-english Bilinguals
5. BAnuelos, D The relationship between verbal and nonverbal neuropsychological tests and aspects of english 

fluency in ethnically diverse individuals
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6. FloWers, AT socioeconomic status and neuropsychological Assessment Performance
7. kAuzor, k Hispanic Performance on Verbal and non-verbal neuropsychological Tests
8. leong, s exploring the Mini-Mental status exam in an African American sample in a Primarily urban setting
9. PuenTe, Ae rural russian and American Populations’ Performance on Color Trails Test and Trail Making Test
10. sekHon, A Cross-Cultural Differences and Acculturation effects on WisC-iV Performance in Punjabi Children: 

A Pilot study
11. sTruTT, AM Assessment of language fluency and confrontation naming in monolingual spanish speaking older 

adults
12. sTuArT, Jz racial Differences in the utility of the ToPF in a Hospital Based outpatient Clinic
13. THoMAs, s Challenges of Developing a neurocognitive Test Protocol for a Multilingual international Trial : The 

sioP ependymoma ii Program
14. Torres, Vl The Big Five inventory (BFi) and emotion Word Valence: Does Personality influence the Appraisal 

of emotion Words in Bilinguals?
15. Velez uriBe, i Testing a Predictive Model for the Appraisal of Valence of emotion Words in spanish-english 

Bilinguals
16. VinCk, k Cognitive, Academic, and Behavioral Functioning of First and second generation Hispanic Children 

in the Child Welfare system: Findings using the national survey of Child and Adolescent Well-Being 
(nsCAW ii)

Genetics/Genetic disorders

17. AleXAnDer, CJ using the Vineland Adaptive Behavior scale to Assess Adpative Functioning Differences Between 
subtypes of Mucopolysaccharidosis i

18. CAsnAr, C AsD symptomatology and related Variables in Children with neurofibromatosis type 1
19. CoX, sM neuropsychological and social functioning in children with neurofibromatosis Type 1, ADHD, and 

Autism spectrum Disorder
20. Fee, rJ underlying contribution of attention and executive functioning to cognition in individuals with 

dystrophinopathy
21. FrAnk, J neuropsychological Functioning of an Adult with Fanconi Anemia
22. HinTon, VJ The developmental trajectory associated with glut 1 Deficiency syndrome
23. leAFFer, eB The relationship between cerebral lactic acidosis and memory performance in Mitochondrial 

encephalomyopathy, lactic Acidosis, and stroke-like episodes (MelAs)
24. lerner, Al examination of CoMT genotype on Verbal and Visual Memory Following sports-related Concussion
25. luCCHeTTi, A neurocognitive Variability in Twin Adolescent Males with Williams syndrome
26. MCCABe, kl Quantifying the resolution of spatial and Temporal representation in Children With 22q11.2 

Deletion syndrome
27. MCknigHT, se A rare Case of spinocerebellar Ataxia Type 16
28. oliVier, TW systematic Desensitization in a young Adult with Pelizaeus-Merzbacher Disease
29. TrAVers, lV The neuropsychological Profile of girls and Women with Turner syndrome Across the lifespan
30. VegA, C neuropsychological Comorbidities in Tuberous sclerosis Complex and Autism spectrum Disorder
31. yunD, B relations Between Parent report of Attention and sleep in Children with neurofibromatosis type 1

acquired brain Injury (TbI/Cerebrovascular Injury & disease - Child)

32. AsArnoW, r indicators of recovery/repair and neurodegeneration After Moderate-severe TBi Pediatric 
Traumatic Brain injury:Potential Mechanisms

33. BABikiAn, T Whole Brain Mr spectroscopic Correlates of Microstructural Abnormalities and Functional outcomes 
in Pediatric Moderate/severe TBi

34. Dennis, e Multi-Modal imaging in Pediatric TBi: A longitudinal study
35. WilDe, eA structural Brain Alteration in Children and Adolescents after Moderate to severe TBi
36. olsen, A BolD Hyper Activation after Pediatric Moderate-severe Traumatic Brain injury (msTBi) is linked 

to slow inter-Hemispheric Transfer Time as Measured with scalp event-related Potential
37. leVin, H reorganization of social information Processing After Moderate to severe TBi in Adolescents

Cognitive Intervention/rehabilitation

38. sAnDroFF, BM exercise and Cognition: A Multidisciplinary Approach
39. ToMPoroWski, P exercise and Children’s Cognition: interpretation of Current research
40. sAnDroFF, BM exercise and Cognition in Persons with neurological Disorders
41. BesT, J exercise to Promote Cognition in older Adults: Current and Future research to Define exercise Type 

and Target Populations

drug/Toxin-related disorders (Including alcoholism)

42. THornTon, Ae neuropsychological Aspects in Marginalized Persons with Multimorbidity
43. Willi, T structural Correlates of substance-induced Psychosis: a Comparison Between Psychostimulant 

Dependent individuals With and Without Psychosis
44. WAClAWik, k Predictors of one-year Cognitive Decline in a Marginally Housed, Multimorbid sample
45. giCAs, k structural Brain Markers are Differentially Associated with neurocognitive Profiles in socially 

Marginalized Persons with Multimorbid illness
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46. o’Connor, TA The impact of Traumatic Brain injury and Aggregate Comorbidities on Cognition and Functioning in 
a Marginally Housed sample

47. WAng, ny The role of neurocognition, Psychiatric symptoms, and Multimorbid illness in Predicting everyday 
and social Functioning in Marginally Housed Persons

Historical

48. MurrAy, nC Concussion: Past, Present, and Future
49. MurrAy, nC Acute Concussion Assessments: The role of neuropsychology
50. MCCABe, Dl The role of Psychology in Concussion Management
51. lu, W Assessing and Treating sleep Disturbance and Fatigue after a Concussion(s)
52. sTATuCkA, M Concussion: Myths and Misconceptions

Memory Functions

53. WilliAMs, J fMri of Hippocampal Function: old insights from new studies
54. osiPoWiCz, k mTle and Verbal Fluency
55. osiPoWiCz, k smelly scenes: role of the Hippocampus in Multisensory integration of Memories
56. WilliAMs, J fMri stimuli and Methods
57. MCWilliAMs, k The unique role of Time in Autobiographical Memory Consolidation

7:00–9:00 PM student social, Hosted by the Ins student Liaison Committee
To be announced

FrIday, February 3, 2017

7:20–8:50 aM Ce Workshop 9. autism: Clinical and Translational Insights from brain 
Mapping
Presenter: rajesh Kana
bissonet

1. kAnA, r Autism: Clinical and Translational insights from Brain Mapping

7:20–8:50 aM Ce Workshop 10. not all aging Processes are Created equal: Cognitive 
aging among Culturally diverse Groups
Presenter: april Thames
salon d

1. THAMes, A not All Aging Processes Are Created equal: Cognitive Aging Among Culturally Diverse groups

8:00–9:15 aM Poster session 6. adult 2
acadia

Cancer

1. Ailion, A Childhood brain tumors: A systematic review of the structural neuroimaging literature
2. AMeDoro, s exploratory Analysis of inductive reasoning Abilitiesin a Pediatric neurofibromatosis Type 1 

Population
3. CHilD, A significant reading Difficulties in a Pediatric Patient with left Thalamic Tumor: A Case report
4. ClArk, Be Cancer Patients’ Perceptions of Their Cognitive Functioning After Treatment is impacted By 

Comments From others
5. Conklin, HM Computerized Assessment of Cognitive impairment among Children undergoing Treatment for 

Medulloblastoma
6. CoX, le Psychosocial Trajectories Among survivors of Pediatric Brain Tumors: A growth Mixture Modeling 

Approach
7. DAsHer, nA effect of Types of gvHD on Patient Mood and Functional Abilities following Bone Marrow 

Transplant
8. esTeVis, e Driving safety in Patients with Primary Brain Tumors
9. gioiA, A Associations Between Depressive symptoms and neuropsychological Functioning in Pediatric 

oncology Patients with Brain Tumors (BT) and Acute lymphoblastic leukemia (All)
10. HennegHAn, AM executive Function and emotional Distress Prior to Breast Cancer Treatment
11. irisH, J The relationship Between executive Functioning and Adaptive and Maladaptive Behavior in 

Childhood Cancer survivors
12. JAColA, lM The relationship between Procedural sedation during Treatment and neurocognitive outcomes in 

survivors of Pediatric Medulloblastoma
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13. kenneDy, T The relationship Between Processing speed and Working Memory in Pediatric Brain Tumor and 
Acute lymphoblastic leukemia

14. leniHAn, J utility of the BrieF parent report as a screener for executive dysfunction in patients with pediatric 
brain tumors

15. olsen, e Academic Performance as Predicted by Working Memory, Processing speed and radiation Therapy 
in Pediatric Brain Tumor survivors

16. PArsons, M Cognitive Deficits in older Adults with glioblastoma (gBM)
17. PeTers, JB The impact of sedation for radiation Therapy on Performance Measures and Caregiver ratings of 

Attention in survivors of Pediatric Medulloblastoma
18. riCHArD, Ae Attentional Control and Math Performance in Pediatric Cancer survivors
19. roseBerry, Je lateralized Cognitive Functioning in the Frontal lobes: A Brain Tumor lesion study
20. sHArkey, CM suicidal ideation and executive Functioning in Children with Pediatric Cancer
21. TArkenTon, T school Performance in Pediatric Medulloblastoma survivors
22. VerHAAk, A Prediction of subjective Memory Ability and Patient self-report Accuracy Before resection of High 

grade glioma
23. ViCkers, kl The neuropsychological impact of Androgen Deprivation Therapy: A Meta-Analytic review
24. WAlsH, ks neuropsychological Functioning in Children with Medulloblastoma: The impact of Post-operative 

Pediatric Cerebellar Mutism syndrome Within the First year Following Diagnosis
25. WHiTAker, AM Bilingualism as a Potential Protective Factor Against Cognitive late-effects following Treatment for 

Childhood Acute lymphoblastic leukemia (All)
26. WiTHroW, s Verbal learning and Memory Among Prostate Cancer Patients undergoing Androgen Deprivation 

Therapy
27. zeAl, J impact of Medical and Treatment Variables on Adaptive Functioning within eighteen Months of 

Pediatric Brain Tumor Diagnosis

Medical/neurological disorders/Other (adult)

28. Bono, AD Facial expressivity and Depression in Parkinson’s Disease (PD) with lateralized Motor impairment 
onset

29. Bono, AD outcomes and Predictors of the lee silverman Voice Treatment (lsVT louD) on Facial Mobility 
and emotional expressivity in Parkinson’s Disease (PD)

30. BryAnT, AM Visuospatial Memory Performance in Parkinson’s Disease and essential Tremor
31. Burns, CM Cognitive impairment in Advanced Chronic kidney Disease
32. DezHkAM, n A review and neuropsychological Profile of Anti-nMDA-receptor encephalitis: A Case study
33. DoroCiAk, ke executive Function Moderates the relationship between Pain severity and Physical Quality of life in 

an outpatient sample of Adults with sickle Cell Disease
34. DoroCiAk, ke neuropsychological Profile in an outpatient sample of Adults with sickle Cell Disease
35. FelloWs, rP independent and Differential effects of Cardiometabolic Variables on executive and Physical 

Functioning in older Adults
36. gArCiA, ne Wisconsin Card sorting Test subscales in Parkinson’s disease and Amyotrophic lateral sclerosis
37. gHAzi sAiDi, l Biomarkers of AD, MCi and nCs: MMse Cortical Thickness, Volumetric and CsF
38. gHAzi sAiDi, l striatal Binding ratios and CsF Biomarkers of Cognition in Parkinson’s disease
39. gurnAni, A Adult Man Presenting with Acute Disseminated encephalomyelitis (ADeM): A Case study
40. HArCiArek, M Attentional-intentional Brain networks of Dialyzed Patients With end-stage renal Disease Are not 

entirely normalized Following kidney Transplant: evidence From event related Potentials
41. HArCiArek, M Disorders of The Attentional-intentional system in Dialyzed Patients With end-stage renal Disease: 

should We Blame kidney Disease, Dialysis or Both?
42. HernAiz Alonso, C Memory Ability Predicts Anesthesia response in older Adults During Total knee Arthroplasty
43. Hizel, l Working Memory and recall Domains of the Mini-Mental status examination Predict Postoperative 

Delirium
44. HorTon, Dk utility of Cognitive and Balance Measures in Predicting Ventriculoperitoneal shunting 

recommendation in normal Pressure Hydrocephalus
45. keATing, l The effect of Pre-iCu Depression on Cognition and emotional Functioning After Critical illness
46. kurniADi, n neurocognitive Profiles of individuals remitted from eating Disorders
47. MAHoney, JJ referring Providers’ Preferences and satisfaction with neuropsychological services
48. MAnkoWskA, A leftward Bias of Visual Attention in Patients With end-stage renal Disease receiving Dialysis: a 

neglected Phenomenon
49. PATerson, Ts Modelling Medication Adherence in renal Transplant recipients: Cognitive and Psychosocial impacts
50. Piers, rJ Atrial Fibrillation and Cognitive Decline: the Framingham Heart study
51. QuAsney, ee The impact of Balance Disturbance on an Auditory sustained Attention Task
52. seMerJiAn, C repeatable Battery for the Assessment of neuropsychological status (rBAns): Cognitive Profile of 

Adult Patients with Chiari Malformation Type 1
53. sTeeD, D Cognitive improvements Persist Post left Ventricular Assist Device Placement
54. sTelMokAs, J The influence of Cognitive status and Depression on Duration of Hospital stay in Post-Acute 

rehabilitation
55. VeneziA, r opioid Dosage in Critically ill iCu Patients is Associated with Attention Deficits, but not Memory 

Deficits, at Follow-up
56. WAlker, kA neuroimaging findings and cognitive functioning in patients with sepsis-associated encephalopathy
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57. WArner, e speed of Clock Drawing is reduced After orthopaedic surgery in older Adults
58. yee, Mk Diagnostic Criteria for gulf War Veterans illness: CDC Versus kansas Criteria

Multiple sclerosis/aLs/demyelinating disorders

59. CADDen, M Acute and Chronic Pain and Cognitive Functioning in Multiple sclerosis
60. CAlVo, D Can one week of moderate intensity aquatic exercise improve cognition and fitness in Ms?
61. CArleW, Ar occupational Attainment as a Proxy of Cognitive reserve in Patients with Multiple sclerosis
62. CosTA, sl understanding difference between the California Verbal learning Test (CVlT) and selective 

reminding Test (srT)
63. DunCAnson, H Pilot study of an internet based self-guided mindfulness program for individuals with Multiple 

sclerosis
64. genoVA, HM Cognitive reserve Protects Against social Cognition impairments in Multiple sclerosis
65. goVeroVer, y exploring Money Management in Persons with Ms: A Pilot study
66. lengenFelDer, J remediation of Facial Affect Deficits in Multiple sclerosis: A Pilot study
67. MorDeCAi, k Computerized Cognitive Training for Veterans with Multiple sclerosis
68. niCColAi, l Medical Decision-Making Capacity and its Cognitive Predictors in Multiple sclerosis
69. nunAn-sAAH, J The impact of emotional and Psychosocial Factors on executive Functioning in Pediatric Multiple 

sclerosis
70. PiTTeri, M Facial Affect recognition Deficits in early Multiple sclerosis Patients Without Cognitive Dysfunction
71. rAPHAil, A Cognitive Correlates of Driving using a Virtual reality Driving simulator in individuals With 

Multiple sclerosis
72. sACCà, F The eDss integration with the Brief international Cognitive Assessment for Multiple sclerosis and 

orientation Tests
73. sAnDry, J evaluating a Consolidation and interference Hypothesis in Multiple sclerosis
74. sTroBer, l Cognitive health in multiple sclerosis (Ms): impact on fatigue, sleep, well-being, and overall quality 

of life

stroke/Vascular Cognitive Impairment

75. ArMsTrong, g Quick and easy: Confirming the utility of the PHQ-9 in a stroke Population
76. CHAPMAn, s reality monitoring in unawareness of memory deficits
77. DeV, si intra-individual variability in processing speed is related to systolic blood pressure in bipolar disorder
78. Dilorenzo, Mg Preschool executive Functioning Abilities Predict later Academic Achievement in Children with 

Arterial ischemic stroke
79. DulAy, M Predictors of Cognitive impairment After Cerebrovascular Accident (CVA)
80. FeDor, A is step-count in exoskeleton-assisted locomotor training associated with cognitive functioning after 

stroke?
81. FerlAnD, T Association of Metabolic syndrome with Cognitive Function in Adults
82. Fong, MW neuroanatomic and neuropsychological Correlates of Post stroke Functional status
83. k THiruselVAM, i Anterograde Amnesia for explicit and implicit information in a Case of Bilateral Hippocampal stroke
84. leiTner, D neuropsychological evaluation Following subsequent Bilateral Thalamic infarct - A Case study
85. Moore, MJ Dissociations Between Visual neglect and neglect Dyslexia

9:00–10:30 aM Invited symposium 3. advances in Pediatric Mild TbI: Toward a 
neurobiopsychosocial Model
Chair: Keith O. yeates
discussant: H. Gerry Taylor
Carondelet

1. yeATes, ko Advances in Pediatric Mild TBi: Toward a neurobiopsychosocial Model
2. PTiTo, A neuroimaging as a Diagnostic and Prognostic Tool in Pediatric Concussion
3. yeATes, ko neuropsychological testing as an outcome and predictor in pediatric mild traumatic brain injury
4. AnDerson, VA Psychosocial Predictors of and influences on outcomes of Pediatric Concussion
5. kirkWooD, M neuropsychological Assessment as an intervention Model in Pediatric Concussion
6. TAylor, H Discussion of issues and Future Directions

9:00–10:30 aM symposium 5. Interdisciplinary approaches to understanding Post-
Operative Cognitive Complications in Older adults
Chair: Catherine C. Price
discussant: steve deKosky
bissonet

1. PriCe, CC interdisciplinary Approaches for understanding Post operative Cognitive Complications in older 
Adults

2. gioVAnneTTi, T Baseline Cognitive Function is significantly Associated with Postoperative Death and stroke in Aged 
Adults Following Aortic Valve replacement
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3. BroWnDyke, J Postoperative resting-state and Task-based Functional Connectivity Changes and Cognition 
Following Cardiac surgery

4. PriCe, CC The Challenge and Promise of Pre-surgical Cognitive Profiles
5. FloyD, TF The Hypoxia inducible Factor and Aging-related Postoperative Cognitive Dysfunction

9:00–10:30 aM symposium 6. neuropsychology and Technologies: Taking the lead on new 
opportunities for understanding brain-behavior relationships
Chair: Maria T. schultheis
salon d

1. sCHulTHeis, MT neuropsychology and Technologies: Taking the lead on new opportunities for understanding brain-
behavior relationships

2. ViCkers, kl Testing the limits: using Vr to Quantify the impact of ABi on Driving
3. Tessier, J subjective and objective Measurement of Distress During Vr Driving in Veterans with PTsD
4. VAkil, e Direct and indirect measures of context in older versus young adult: The additive contribution of eye 

tracking
5. yuAn, J Hbo 2 Variability During single- and Dual-Task gait in older Adults

9:00–10:30 aM Paper session 9. epilepsy
Moderator: Joseph I. Tracy
salon e

1. TrACy, Ji Functional Connectivity in epilepsy
2. MArrA, De Cognitive reserve Predicts Post-operative Cognitive outcomes in an epilepsy Population
3. osiPoWiCz, k normative Anticorrelation inhibits seizure generalization in Mesial Temporal lobe epilepsy
4. sCHrAegle, W Hippocampal sclerosis is a risk Factor for Depression Features in youth with Temporal lobe 

epilepsy
5. BreWsTer, rC White Matter Correlates of Verbal Memory in left Temporal lobe epilepsy: A study of structural 

Connectivity
6. sPAT, J Healthcare Disparities and Cognitive Performance Among Minority Patients with epilepsy

9:00–10:30 aM Paper session 10. Medical / Infectious disease
Moderator: Marc norman
salon F-H

1. sHePPArD, DP A Comparison of the sensitivity, reliability, and stability of Three Diagnostic Criteria for HiV-
Associated neurocognitive Disorders

2. kuHn, T Accelerated Brain Aging and Cognitive Decline in HiV
3. loJek, e neurocognitive and Brain Functions in Highly Functioning and successfully Treated young HiV 

seropositive Men
4. HArCiArek, M Allocation of spatially Directed Focal Attention in Patients With end-stage renal Disease receiving 

Dialysis: Attentive But Too engaged
5. eVAns, J Balancing the Demands of Two Tasks: An investigation of Cognitive-Motor Dual-Tasking in 

relapsing remitting Multiple sclerosis.
6. BoWler, rM neuropsychological Test Performance in relation to Mri Manganese Deposition in the Brain

9:30–10:45 aM Poster session 7. neuropsychiatry
acadia

drug/Toxin-related disorders (Including alcoholism)

1. ColeMAn, l Prenatal opioid Abuse (PoA) Causes Children’s learning/Attentional Problems
2. gilBArT, e Marijuana use, Aerobic Fitness, Mood, and Disinhibition in emerging Adults
3. JenneTTe, k The relationship Between Marijuana use, inhibitory Control, and learning strategy in Adolescents 

and young Adults
4. kiM, M Deficits of decision-making in college students who participate in binge drinking
5. koHen, C The neurocognitive effects of Changing Hazardous Drinking Behaviors in Adolescents and young 

Adults
6. MAPle, ke Anterior Cingulate Volume reductions in Adolescent and emerging Adult Cannabis users: 

Association with Affective Processing Deficits
7. MCDonnell, M Changes in Cognitive Functioning in Patients receiving intensive outpatient Treatment for Alcohol 

Abuse
8. MorgAn, ee Higher levels of emotion Dysregulation in Methamphetamine users Compared to non-users relates 

to neurobehavioral Deficits and Craving
9. MulHAuser, k Changes in Cognition over the Course of residential Treatment for Alcohol use Disorder
10. PACHeCo-Colon, iM The Association Between Cannabis use and Motivation Among Adolescents
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11. PriTCHeTT, A effects of Prenatal Cannabis and Tobacco exposure on Birth outcome and Temperament
12. sulliVAn, e Assessing impulsivity in Cocaine users utilizing Hot and Cool Measures of executive Functioning

emotional Processes

13. Alkozei, A emotional intelligence Can Be trained via an online Training Program and is Associated with Better 
Performance on the igT

14. AnDerson, s Depression influence on executive Functioning and Processing speed after accounting for 
Cerebrovascular risk in non-Demented older Adults

15. BezDek, M Does emotion recognition Ability Predict neural responses of empathic Happiness?
16. DulAy, M emotion Affects Decision Making and reasoning After Cerebrovascular Accident (CVA)
17. FigueroA, P self-Perception of Compassion in individuals with Agenesis of the Corpus Callosum
18. HAlloWell, es The effect of severity of Cigarette smoking and early life Adversity on Current Affect
19. kAis, lA inhibition and shifting Processes influence the relation Between savoring Beliefs and Positive Affect
20. kArsTens, A Brain-Behavior Profiles Distinguishing Psychological resiliencefrom Depression After Trauma in an 

urban Dwelling sample of Adults: The Possible role of rumination
21. liu, H relationships Between emotion regulation and executive Functions
22. MAHMooD, z neural Correlates of Coping and Perseverance
23. MATHer, M Associations Between Alexithymia and emotion Dysregulation
24. ng, r Associations Between Memory Functioning and internalizing symptomatology in Children exposed to 

Chronic Maternal Depression
25. reiFe, i self-efficacy as a Moderator for the relationship Between Theory of Mind and social Problem 

solving
26. rensBerger, J Cortisol, DHeA, and Heart rate Variability in Army national guard special Forces
27. sCAVone, A The influence of Alexithymia and Mindfulness on Perceived social support
28. TAiWo, z The role of executive Function in empathic Processing of Positive versus negative emotions
29. ToCCHini, s emotional recognition: which are differences in the same perceptual modality?
30. TWAiTe, JT examining relationships between Basic emotion Perception and Musical Training in the Prosodic, 

Facial, and lexical Channels of Communication and in Music
31. VAn Meurs, B sex Differences in Avoidance Behavior and Associated neural Correlates
32. zuCCATo, Bg The role of emotion regulation in the relation Between social integration and stress: A Pilot study

Forensic neuropsychology

33. BenDer, s A Forensic Case study involving unequivocal severe Brain injury and unequivocal response Bias
34. Bueso-izQuierDo, n impulsivity and external versus internal attributions in male batterers of intimate partner violence
35. DoMBroWski, CV Validity Performance in an Anxious undergraduate sample
36. erDoDi, lA gender and lateral Dominance influences likelihood of Failure on Performance Validity Tests
37. erDoDi, lA The stroop Test as a Measure of Performance Validity in Adults Clinically referred for 

neuropsychological Assessment
38. FArrer, TJ Fail rate of Performance Validity Tests in Academic Accommodation seeking College students: The 

role of Diagnosis on effort Measurement
39. FielDs, kn Predicting Juvenile recidivism with the Wechsler index scores and Personality Assessment inventory 

scores: The role of intraindividual Variability
40. FoX, J neuropsychological Profile and Descriptive Classifications of Mass Murderers
41. lADuke, C The neuropsychological Assessment of Justice-involved Men: A Case for group-specific norms
42. MArTin, P excessive Decline from Premorbid Functioning (eDPF): Assessing Performance Validity with the 

WAis-iV and ToPF
43. sWiFT, TJ Detecting simulated Memory Malingering with eye-Tracking technology
44. TrAHAn, De False Positive rates for reliable Digit span in individuals with Alzheimer’s Disease or other 

Dementias
45. TrAHAn, De specificity of the CVMT symptom Validity scale in Adults with Alzheimer’s Disease or other 

Dementias
46. WHiTesiDe, D logistically Derived embedded Performance Validity Measures using Tests of executive Functioning 

in a Mild Traumatic Brain injury sample

Psychopathology/neuropsychiatry (Including schizophrenia)

47. AAse, DM PTsD severity Predicts Working Memory Performance in oeF/oiF/onD Veterans
48. Angers, k Cognitive performance over five yearsamong individuals with bipolar disorder and unaffected 

controls using latent growth modeling
49. BABione, JM PTsD symptom severity Predicts Verbal encoding and retrieval in Combat-exposed oeF/oiF/

onD Veterans
50. BABu, P impact of gender and history of childhood trauma on cognitive functioning in patients with bipolar 

disorder
51. BAsso, Mr inpatient Depressives’ responses to reward and Punishment Correlate with Distinct Facets of 

executive Function
52. BesseTTe, kl Comorbid Depression and Anxiety Has greater Top-Down and Bottom-up neural emotional 

Processing than Depression Alone in the remitted state
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53. BoBHolz, sA Pallidal hypertrophy as a putative neural compensatory response to schizophrenia: Findings in first-
episode schizophrenia

54. BouCHArD, A Anticholinergic Drug Burden Predicts levels of Community Functioning in outpatients With serious 
Mental illness

55. BurTon, Cz Cognition in Bipolar Disorder With and Without Psychosis
56. CAirnCross, M insight into neurocognitive Functioning in Psychiatric illness: A Comparison of self-report, Case 

Manager report, and objective neuropsychological Test Data
57. Cerny, BM Convergence between scores on the Bis-11 and measures of executive function in individuals with 

remitted major depression
58. ClArk, sV Clinical and Cognitive insight in youth at ultra High-risk of Psychosis: relationships with 

Cognition, symptoms, and Default Mode Connectivity
59. CoMBs, T Working Memory impairments in schizophrenia: single item Maintenance is Compromised Following 

intact updating
60. CrAWForD, Jl effects of Demographic Characteristics on Cognitive Test Performance in schizophrenia versus 

Bipolar Disorder
61. DelDonno, sr The influence of Childhood Trauma and Affective Personality Traits on neural Correlates of reward 

Anticipation
62. eAsTer, re Clinical predictors of decline in cognitive functioning in bipolar disorder
63. eyler, lT Accelerated Brain Aging in Bipolar Disorder
64. ForTe, M Mechanisms of Cognitive Disturbance in schizophrenia
65. griMes, kM The Development of subsyndromal Positive symptomatology: neurocognitive Performance and 

Cognitive Biases in young Adults with schizotypal Traits
66. HAisley, lD neuropsychological Assessment to Predict risk for Physical restraint and seclusion on Children’s 

Psychiatric inpatient unit
67. HuBer, rs relationship of executive Functioning Deficits to n-acetyl Aspartate (nAA) and gamma-

aminobutyric Acid (gABA) in youth with Bipolar Disorder
68. HunT, iJ Cognitive control disruption and quality of life in individuals with obsessive-compulsive disorder
69. HWAng, s Associations between depression severity and neurocognitive functions in adult patients with major 

depressive disorder
70. kArPouziAn, T eye Movement Biomarkers of High vs. low dose lurasidone on Prefrontal Abilities in Treatment-

resistant schizophrenia
71. keilP, Jg independent Contribution of neurocognitive Dysfunction to the risk for suicidal Behavior in the 

Context of other Clinical Predictors
72. kling, lr Cluster Analysis-Defined symptom subtypes in remitted Major Depressive Disorder
73. lAi, Jk subjective and objective Measures of impulsivity: relations with Clinical symptom severity and 

Psychosocial Functioning Among Military Veterans with Alcohol use Disorder and Posttraumatic 
stress Disorder

74. luu, H long-Term Cognitive Functioning in Post-electroconvulsive Therapy (eCT) Patients
75. Miller, M optical Coherence Tomography of the retina in schizophrenia: relationships with Perceptual 

Function
76. Miller, Ml Depression, Anxiety, and Quality of life in individuals who have undergone electroconvulsive 

Therapy
77. nguyen, TT relationship Between short-term intra-individual Variability in Affective symptoms and Cognitive 

Performance in Bipolar Disorder
78. osBorn, A An exploratory Analysis of PTsD symptomatology, gender, Working Memory, and Attention in oiF/

oeF/onD Veterans
79. PArk, M Cut-off scores of the schizotypal Personality Questionnaire for screening of high-risk psychosis
80. sHurA, rD evaluating the Motor slowing Hypothesis of Depression
81. silVA, gr Verbal executive Dysfunction in Posttraumatic stress Disorder: The role of Clinical symptoms in 

Process-specific executive Deficits
82. sWiFT, A How Time Flies: The Perception, Perspective and experience of Time in Bipolar Affective Disorder
83. Torres, i Metamemory Monitoring in Bipolar Disorder
84. Wilson, C Association of neurocognition and Psychosis-risk symptoms
85. zollieCoFFer, CJ The impact of Disease on the Contribution of Demographic Characteristics to Cognitive Test 

Performance

10:30–10:45 aM aM Coffee break
acadia ballroom

11:00 aM–12:00 PM Plenary e. behavioral Clusters and brain network Mechanisms of 
Impairment and recovery
Presenter: Maurizio Corbetta
Carondelet

1. CorBeTTA, M Behavioral Clusters and Brain network Mechanisms of impairment and recovery
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12:00–1:00 PM Lunch (On Own)
Conference-Wide

1:00–2:00 PM benton / Mid-Career awardee Presentation: subtle brain-behavior 
biomarkers of Modifiable Cardiovascular disease risk Factors: 
Implications for Minority Health disparities, aging and dementia
award recipient: Melissa Lamar
salon F-H

1. lAMAr, M subtle Brain-Behavior Biomarkers of Modifiable Cardiovascular Disease risk Factors: implications 
for Minority Health Disparities, Aging and Dementia

1:00–2:30 PM Invited symposium 4. a summit on Cognitive rehabilitation: Mapping the 
Past, defining the Present and Imagining the Future
Chair: anthony y. stringer
Carondelet

1. sTringer, Ay A summit on Cognitive rehabilitation: Mapping the Past, Defining the Present and imagining the 
Future

2. Wilson, BA The History of Cognitive rehabilitation
3. CiCerone, kD The Present status of Cognitive rehabilitation
4. sTringer, Ay The Future of Cognitive rehabilitation

1:00–2:30 PM Panel discussion, Presented by the Ins student Liaison Committee: 
International Cross-Cultural Considerations in research
Presenters: anita sim, Jonathan evans, Tedd Judd, robert K. Heaton
salon a-C

1:00–2:30 PM symposium 7. Locus Coeruleus-norepinephrine system, Cognitive effort, 
and early risk for alzheimer’s disease
Chair: William s. Kremen
discussant: Mark W. bondi
bissonet

1. kreMen, Ws locus Coeruleus-norepinephrine system, Cognitive effort, and early risk for Alzheimer’s Disease
2. kreMen, Ws Task-evoked Pupil response: A novel Biomarker of locus Coeruleus Dysfunction indicating early 

risk for MCi and Alzheimer’s Disease
3. sAnDerson-CiMino, M The relationship Between locus Coeruleus integrity and Biomarkers of Alzheimer’s Disease: A 

Magnetic resonance imaging Pilot study
4. JereMy, e Convergent evidence of Pupillary response as an early indicator of locus Coeruleus Dysfunction 

and risk for Mild Cognitive impairment
5. MATHer, M locus Coeruleus neuromelanin Mri Contrast Correlates With Cognitive and Cardiovascular Factors

1:00–2:30 PM symposium 8. Clinical applications of Functional neuroimaging for 
Presurgical Functional Mapping: The Past, Present, and Future roles for 
neuropsychologists
Chair: Christen M. Holder
discussant: andrew Papanicolaou
salon d

1. HolDer, CM Clinical Applications of Functional neuroimaging for Presurgical Functional Mapping: The Past, 
Present, and Future roles for neuropsychologists

2. sHAy, n The Traditional use of invasive Procedures for Determining localization and lateralization
3. rezAie, r non-invasive Procedures as the Future of Functional Mapping
4. HolDer, CM outcomes of non-invasive Presurgical Planning

1:00–2:30 PM Paper session 11. Mental Illness
Moderator: derin J. Cobia
salon e

1. ForD, Ai History of Depression: From Possession to organic Brain Disorder
2. WeBer, e The relationship between Depression and executive Functioning in Child inpatient outcomes and 

neuropsychological Deficits
3. keilP, Jg Familial Transmission of neurocognitive Deficits Associated with suicidal Behavior risk
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4. sTeFFen-Allen, F increased Delta as a Compensatory Mechanism During Working Memory in High-Performing 
Patients with schizophrenia

1:30–2:45 PM Poster session 8. aging & dementia 2
acadia

dementia (alzheimer's disease)

1. AgHJAyAn, sl Consistent report of subjective Cognitive Decline longitudinally is Associated With Amyloid Burden
2. Allison, s Alzheimer Disease Biomarkers and Driving space in Clinically normal older Adults: role of spatial 

navigation Abilities
3. AlVerson, WA longitudinal Cognitive Asymmetry and Decline in Alzheimer’s Disease Patients
4. AzAr, M Quality of life in an ethnically Heterogeneous Community-Based Cohort of Patients with AD
5. BAenA, Ay neuroticism is Associated With Tau Accumulation in Preclinical Autosomal Dominant Alzheimer’s 

Disease
6. BAgger, Je The effect of generation gap on informant ratings using the iQCoDe
7. CAHn-Weiner, D Cognitive Components of everyday Functioning in Alzheimer’s disease and lewy Body Dementia
8. CerBone, B The Benefits of Phonemic Cueing in Alzheimer’s Disease Patients’ naming Performance
9. CHilDs, kn Verbal Fluency Discrepancies: Are They Pathognomonic indicators of Alzheimer’s Type Dementia?
10. ClArk, lr relationship Between Mri Measures of Cerebral Arterial Flow and Perfusion in Asymptomatic Adults 

At-risk for Alzheimer’s Disease and older Adults with Cognitive impairment
11. CleM, M Factor structure of the 15-item geriatric Depression scale and Predicting Progression to Alzheimer’s 

Disease
12. ColVin, le Mood and Personality Characteristics influence Metamemory Accuracy in Healthy older Adults
13. ConTrAsTAno, CM The relationship Among the Judgment of line orientation Test, spatial Abilities, and executive 

Functioning
14. DAlCHAnD, e early Parental Death and sibship size: investigating the Causal relationship to Alzheimer’s Disease 

in a Multiethnic Cohort
15. DeFeis, Bl neurocognitive correlates of psychotic symptoms in a community-based cohort of Mild Cognitive 

impairment and Alzheimer’s Disease
16. eMMerT, nA using the rBAns, Premorbid intelligence, and educational Attainment to Classify Dementia Patients 

as normal or impaired on the ils Health and safety scale
17. FAriAs, s Compensation strategy use Among older Adults: Association with Diagnostic status, 

neuropsychological Function, and everyday Function
18. giguère-rAnCourT, A nutritional supplementation in Prevention and Treatment of Cognitive impairments Associated with 

Alzheimer’s disease
19. HACkeTT, k niH Toolbox Cognition Battery and ProMis Measures for Detecting Preclinical Alzheimer’s Disease
20. HAMMers, DB Amyloid Positivity using [18F]Flutemetamol-PeT and Cognitive Deficits in non-Demented 

Community-Dwelling older Adults
21. HArMell, Al neuropsychiatric and Cardiovascular Predictors of Alzheimer’s disease
22. JACoBson, AJ Deep gray Matter Correlates of symptoms on the Frontal system Behavior scale in Behavioral 

Variant Dementia and early-onset Alzheimer’s Disease
23. kAy, CD Are Measures of intraindividual Variability sensitive to the Preclinical stage of Alzheimer’s Disease 

in elders at genetic risk?
24. keMP, e sleep Disturbance and risk of Cognitive Decline in the ADni Cohort
25. kiely, T The Contribution of neuropsychological Performance, Behavioral and Functional Measures in High- 

& low-likelihood Alzheimer’s Disease Profiles
26. lAsT, Bs sibling history of dementia is associated with cortical thickness in older adults
27. lee, y neuropsychological Correlates of Apathy in Cognitively Healthy Middle-Aged individuals at risk for 

Alzheimer’s Disease
28. lee, y The relationship Between Apathy and MMse in Cognitively Healthy Middle-Aged individuals at 

risk for Alzheimer’s Disease
29. liu, s Cognition, neuropsychiatric symptoms and everyday Functioning in latino older Adults
30. loWe, DA Are Changes in Metacognition the First sign of Prodromal Alzheimer’s?
31. loWe, DA sex Differences in Cognitive Dysfunction Due to Alzheimer’s Disease
32. MAPsTone, M non standardized Plasma Collection and Handling Procedures represent significant Challenges for 

Blood Based Metabolomic Biomarkers of Alzheimer’s Disease
33. MArTinez, Mn Marital status and Dementia risk among ethnically Diverse older Adults
34. MAsey, A Moderating effects of Cognitive reserve on Primacy recall and Alzheimer’s Disease Pathology
35. MeinerDing, Me Correlates of Dependency in a Community Cohort of individuals with Alzheimer’s Disease
36. Miller, JB sensitivity of the Montreal Cognitive Assessment Memory scores to Hippocampal Volume in a 

neurodegenerative Disease sample
37. Minor, A Family history and subjective cognitive decline in non-demented older adults
38. Moore, C Diagnostic Accuracy of Pathologically Confirmed Alzheimer’s Disease in the nACC uDs: 

Computational Classification using Psychometric Measures
39. nelson, nW relative predictive values of the MMse and ADAs-Cog for dementia stage and daily function in 

Alzheimer’s disease
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40. oleson, s Dietary polyunsaturated fat and cerebral glutamate: interaction with Apolipoprotein e genotype
41. oliVeirA, AA neuropsychological performance differences between two groups of probable-AD patients from 

different areas of Brazil
42. osBorn, ke Adverse Vascular risk relates to CsF Biomarker evidence of Axonal injury Among Amyloid Positive 

older Adults
43. PAse, MP sugary Beverage intake and Preclinical Alzheimer’s Disease in the Community
44. Piers, rJ How Much risk is genetic risk for Dementia? Framingham offspring study
45. PilleMer, s gender Differences in Factors of Burden and Depression Among Dementia Caregivers
46. rAHMAn-FiliPiAk, AA The Anticipatory Dementia inventory (ADi): An application of the Health Belief Model to fear of 

dementia in middle- and older-aged adults
47. roBBins, J The Clinical utility of the neurobehavioral examination in Alzheimer’s Disease
48. roDriguez, ig The impact of Cardiovascular risk Factors (CVrF’s) on neurocognitive Performance in Mild 

Cognitive impairment (MCi) and Alzheimer’s Disease (AD)
49. roll, e semantic knowledge and everyday Function in People with Dementia
50. sHouel, Hl independent Associations Between objective Versus subjective social support and Cognition in a 

racially Diverse Cohort
51. sunDerMAnn, ee Does the Female Advantage in Verbal Memory Mask Alzheimer’s Disease Pathology?
52. VenkATesAn, uM What Drives Driving: Differences in the relationship of Visual search and sensory Binding to Driving 

Performance between Healthy Aging and Alzheimer’s Disease
53. VilA-CAsTelAr, C long-term cognitive effects of Donepezil treatment in patients with Alzheimer’s disease: The role of 

attention.
54. WAgner, g Pilot study examining the neuropsychological Profiles of Dementia with lewy Body and Alzheimer’s 

Disease
55. WATson, CW racial Discrimination is Associated with Cortical Thinning in Alzheimer’s Disease signature regions 

in African American older Adults
56. WeissBerger, g Diagnostic accuracy of memory measures in Alzheimer’s dementia and Mild Cognitive impairment: A 

systematic review
57. CAVACo, s Higher levels of CsF phosphorylated tau correlate with younger age and poorer memory in 

Alzheimer’s disease
58. rogers, s Clarifying the Types of Memory Deficits in Alzheimer’s Disease

Movement and Movement disorders

59. rogers, s examining the effects of Anxiety on Cognition Among Those with Parkinson’s Disease
60. CAVACo, s Criterion validity of uPDrs-i in the detection of cognitive impairmentin Parkinson’s disease
61. AlAMeDDine, lr Depression Does not impact Verbal Fluency in individuals with early-stage Tremor-Dominant 

Parkinson’s Disease
62. APPleMAn, er using Multigenerational longitudinal research to examine for Cognitive Differences Pre-Diagnosis 

in Parkinson’s Disease
63. CroWley, sJ Contribution of Cortical White Matter to Motor sequence learning in Parkinson’s Disease
64. DeViTo, An neuropsychological outcomes of a Combined CBT and executive skills Training intervention for 

Anxious Parkinson’s Patients
65. DHiMA, k Hyperlipidemia in Parkinson’s Disease: Protective Against Cognitive Decline?
66. ellis, s A study Designed to examine the Feasibility of a randomized single-Blind Cross-over Trial That 

Will Assess the effects of the second generation Dopamine Agonists, Pramipexole Prolonged release 
and ropinirole Modified release, on Cued recall Memory in idiopathic Mild or Moderate Parkinson’s 
Disease Without Cognitive impairment.

67. Fee, rJ Poor recognition memory in Parkinson’s disease may indicate the comorbidity of Alzheimer’s disease
68. HArrison, Ce specifying the nonverbal Memory impairments that Characterize Parkinson’s Disease
69. HenDersHoTT, T Predictive Validity of the Mini Mental state examination, Montreal Cognitive Assessment, and Mattis 

Dementia rating scale-2 in Parkinson’s Disease
70. HergerT, DC Awareness in Huntington’s Disease
71. lAFo, JA Construct Validity of the university of Florida DBs Cognitive rating scale: What cues 

neuropsychology to raise a red flag for DBs candidacy?
72. loPez, FV Does the geriatric Depression scale Measure Depression in Parkinson’s Disease?
73. MCinerney, kF Does exposure to Toxins influence Cognition in Parkinson’s Disease
74. MoFFeTT, k Corticobasal syndrome: A unique neuropsychological Profile involving unilateral left ideomotor 

Apraxia
75. PluiM, CF Changes in self- and Caregiver-reported Frontal Behaviors in Parkinson’s Disease: A longitudinal 

study
76. roHl, B sleepiness Across the Cognitive spectrum in essential Tremor
77. roTHlinD, JC Predictors of Multi-Domain Cognitive Decline following Deep Brain stimulation surgery for 

Treatment of Parkinson’s Disease
78. sAlAzAr, r Parkinson’s Disease Affects Category switching
79. sAlAzAr, r Predictors of self-Perceived stigma in Parkinson’s Disease
80. sAlAzAr, r social support Mediates the relation between Depression and Motor limitations of Parkinson’s 

Disease
81. sCoTT, BM emotion-semantic priming and electrocortical reactivity in Parkinson’s disease
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82. segAlà, l The role of Hypertension on Cognition in Parkinson’s Disease
83. sPAT, J neuropsychological Assessment evaluating Candidacy for Deep Brain stimulation in Children with 

Pharmaco-resistant Movement Disorders: A Case series
84. sPliT, M rapid eye Movement sleep Behavior Disorder and Daytime sleepiness are related to Poor Attention 

and executive Function in Parkinson’s disease
85. sTiVer, J Cognitive and Motor Correlates of Depressive symptoms in Parkinson’s Disease
86. sun-susloW, n The role of social support on Cognitive Functioning after Deep Brain stimulation in Parkinson ’s 

disease
87. szyMkoWiCz, sM symptom Dimensions of Depression and Apathy and their relationship with Cognition in Parkinson’s 

Disease
88. TAylor, BP CVlT-ii Performance in Huntington’s Disease and Parkinson’s Disease
89. TrAn, B neuropsychological Predictors of Functional Decline in non-demented Parkinson’s Disease
90. VAn eTTen, eJ recall and recognition Discriminability in Parkinson’s Disease and Huntington’s Disease
91. VAnDeBunTe, AM The effect of Depression on the Cognition of those with Parkinson’s Disease
92. WerTHeiMer, J Cognition and Parkinson’s Disease: The Patient’s Perspective
93. Wiggins, Me Category Fluency Association index is sensitive to Temporal lobe Atrophy in Parkinson’s Disease
94. WyMAn-CHiCk, kA neuropsychological Test Performance in Parkinsonism Without Dopaminergic Deficiency on [123i]-

FP-CiT sPeCT imaging
95. yAFFe, B The relationship of Motor Dysfunction and Memory recognition Deficit in Parkinson’s Disease
96. zAne, kl Cognitive slowing and Motor slowing in Parkinson’s Disease

2:30–3:00 PM PM Coffee break
acadia ballroom

3:00–4:00 PM Plenary F. Contributions to understanding the dynamic Course of 
alcoholism: an Ins Legacy
Presenter: edith V. sullivan
Carondelet

1. sulliVAn, eV Contributions to understanding the Dynamic Course of Alcoholism: An ins legacy

4:00–5:30 PM Invited symposium 5. The next Generation: a Look at Cohort studies of 
People at risk for alzheimer’s disease
Chair: sterling C. Johnson
Carondelet

1. JoHnson, sC The next generation: A look at Cohort studies of People at risk for Alzheimer’s Disease
2. BArry-TAnner, T Will i Be next?
3. JoHnson, sC The Wisconsin registry for Alzheimer’s Prevention (WrAP)
4. HAssensTAB, J Correlating rates of Change Between Cognition and Biomarkers in Middle Aged Adults at risk for 

Alzheimer’s Disease: The Adult Children study
5. solDAn, A Hypothetical Preclinical Alzheimer Disease groups and longitudinal Cognitive Change
6. MAnly, JJ offspring study of Mechanisms for racial Disparities in Alzheimer’s Disease
7. JeFFerson, Al The Vanderbilt Memory & Aging Project: study Design, Findings, and Future Directions

4:00–5:30 PM symposium 9. depression in Clinical Conditions: Impact on behavior, 
neural Mechanisms and Quality of Life
Chair: ekaterina dobryakova
bissonet

1. DoBryAkoVA, e Depression in Clinical Conditions: Assessment, impact on Behavior, neural Mechanisms and Quality 
of life

2. DoBryAkoVA, e Depressive symptomology Modulates Cortico-strtiatal Activation During Feedback Presentation in 
individuals with Traumatic Brain injury

3. kAMAT, r Depression and its Correlates in the Context of HiV infection
4. BiJAnki, kr stimulation of the Dorsal Cingulum Produces euphoria and Positive emotional Bias in an epilepsy 

Patient undergoing invasive Presurgical evaluation
5. goVeroVer, y is Being younger Better? Age, Depression And Qol in Ms
6. sTroBer, l Doctor, Am i Depressed? How to Appreciate the intricacies of Depression in neurological Populations 

and a guide to Aide in its Assessment
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4:00–5:30 PM symposium 10. Comorbidities associated with neurocognitive 
Performance in sports Concussion and Ms
Chair: Peter arnett
salon d

1. ArneTT, P Comorbidities Associated with neurocognitive Performance in sports Concussion and Ms
2. guTy, e The relationship between Headache and Cognitive impairment following sports-related Concussion
3. griMA, nA Melatonin supplementation improves sleep Disturbance Following Traumatic Brain injury: 

Preliminary results from a randomized Controlled Trial
4. Asken, BM Physiological effects of Delayed removal from Activity Following sport-related Concussion as 

evidenced in serum Biomarkers
5. zAMzoW, J sleep and cognitive function in relapsing-remitting multiple sclerosis
6. roMAn, CA structural neural Correlates of Cognitive Functioning and Depression in Multiple sclerosis: 

examining similarities Across Primary and secondary Factors

4:00–5:30 PM Paper session 12. Memory
Moderator: roy P.C. Kessels
salon e

1. osBorn, ke Cognitive Diagnosis Modifies the effect of Cerebrospinal Fluid Biomarkers of Alzheimer’s Disease, 
neurodegeneration, and Axonal injury on episodic Memory Performance: The Vanderbilt Memory & 
Aging Project

2. grilli, MD The life stories of Adults with Amnesia: insights into the Contribution of the MTl to the Higher-
order organization of Autobiographical knowledge

3. CAsAleTTo, kB is “learning” episodic Memory? Distinct Cognitive and neuroanatomic Correlates of immediate 
recall During learning Trials Among Healthy Aging and neurodegenerative Cohorts

4. sAloner, r Worth the Wait: Performance on a one-Week Delayed recall Task is Associated With Medial 
Temporal lobe structures and subjective Memory Complaints in normal Adults

5. BerTrAnD, e Cortical thickness and metamemory in cognitively diverse older adults
6. Vogel, s The relationship Among Memory Performance and Hippocampal subregion Volumes in a Memory 

Clinic Population

4:00–5:30 PM Paper session 13. updating neuropsychological Practice
Moderator: adam M. brickman
salon F-H

1. BreArly, TW neuropsychological Test Administration by Videoconference: A systematic review and Meta-Analysis
2. elBin, r Comparison of Patient satisfaction following Face-to-Face and Telehealth Clinical Visits for sport-

related Concussion
3. FeensTrA, He reliability and Validity of an online Tool for self-Administered Cognitive Assessment: the 

Amsterdam Cognition scan
4. gioVAnneTTi, T The Virtual kitchen: Preliminary Data from A novel Virtual reality Test of Mild Difficulties in 

everyday Function
5. sTelMokAs, J Quantitative and normative Volumetry using neuroquant: Association With Memory Performance in 

Healthy older Adults and Mild Cognitive impairment
6. Wong, Cg Age-related Hearing loss and Verbal Memory Assessment

4:15–5:30 PM Poster session 9. abI & Intervention
acadia

acquired brain Injury (TbI/Cerebrovascular Injury & disease - adult)

1. BenneTT, l The role of Athletic exposure on neurocognitive Performance in Disability-seeking, retired national 
Football league Players

2. BergQuisT, TF relationship of Clinical Characteristics to Functioning in a sample of Person with Mild Traumatic 
Brain injury (TBi) seeking Treatment

3. Biney, F A Case of significant retrograde Amnesia and loss of Autobiographical Memories Following 
Traumatic Brain injury

4. CAMPBell, Me A Comparison of the Buschke selective reminding Test and the California Verbal learning Test- 
second edition in a stroke Population

5. CHAPlin, AP Comparing neuropsychological outcome in Active Duty soldiers Following Complicated, 
uncomplicated, and equivocal Mild Traumatic Brain injury

6. CHiou, ks investigation of response Time as a Process Variable in Metacognitive Functioning After Traumatic 
Brain injury

7. ClArk, Al repetitive Mild Traumatic Brain injury Moderates the Association Between Age and Cerebral Blood 
Flow of Medial Temporal lobe structures
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8. eTTenHoFer, M neurocognitive eye Tracking in Moderate-to-severe Traumatic Brain injury: evidence for enhanced 
sensitivity to impairment

9. eVAngelisTA, nD Brain Derived neurotropic Factor (BDnF) Val66Met Moderates the Association Between PTsD and 
Cortical Thickness in Veterans with History of Traumatic Brain injury

10. FATooreCHi, s Perceived Workload on Performance Validity Tests in Persons with and without Traumatic Brain 
injury

11. FeDio, AA Bringing the real World into the Classroom: individuals With Brain injury educate Clinical 
Psychology graduate students

12. FeDio, AA Functional Correlates of Patients’ Current and Predicted Future satisfaction With Their Aggression 
Following Traumatic Brain injury

13. Fong, Ak Functional neuroCognitive imaging: rehabilitation of neurovascular uncoupling in Concussion 
Treatment

14. gAynor, ls Alteration and/or loss of consciousness is associated with increased symptom report of PTsD, 
depression, sleep-related anxiety, and larger amygdala volume in oiF/oeF/onD Veterans

15. genoVA, HM longitudinal White Matter Changes Associated with executive Functioning outcome in Chronic 
Moderate to severe TBi

16. greiF, sM Acute symptom recall and sub-Acute sleep and Mood Dysfunction in Mild Traumatic Brain injury
17. grossner, eC examining Metacognitive Accuracy in Moderate and severe TBi
18. HAMMonD, J Trends in Helmet use and Concussion Among skiers and snowboarders: using an innovative Data 

Collection Technique for injury Prevention
19. HArik, l Comparison of the neurobehavioral symptom inventory and the rivermead Postconcussion 

Questionnaire
20. HoFFMAn, sn Patterns of Performance and symptom Validity Tests in iraq and Afghanistan Veterans with Mild 

Traumatic Brain injury History
21. JuriCk, sM Contributions to executive Dysfunction in operation enduring Freedom/operation iraqi Freedom 

(oeF/oiF) Veterans with Post-Traumatic stress Disorder and Traumatic Brain injury History
22. kAPlAn, e self-Discrepancy and Perfectionism: Two Factors Associated with Depression in individuals with 

Traumatic Brain injury
23. kAuP, Ar lifetime Traumatic Brain injury with Current Psychiatric symptomatology impacts Cognition among 

late Middle-Aged Men: Findings from the Vietnam era Twin study of Aging (VeTsA)
24. keATley, e use of the Depression Anxiety and stress scale (DAss) in Varsity Athletes for Baseline Concussion 

Assessment: Psychometric Properties, Comparison with non-Athletes, and Frequency of item 
endorsement

25. keelAn, re The role of experienced Affect on Facial emotion Perception Accuracy in Moderate to severe 
Traumatic Brain injury

26. keller, AV The role of Cognitive Functioning in suicidal ideation in Veterans with a History of Mild Traumatic 
Brain injury and Comorbid Psychiatric Conditions

27. killgore, W Blue Wavelength light Therapy increases Thalamic grey Matter Volume Following Mild Traumatic 
Brain injury

28. kiM, rT Brain Function and Task Performance Predict self-reported Disinhibition and executive Function in 
Veterans with Mild-Moderate Traumatic Brain injury

29. kirTon, JW Differential diagnosis of repetitive mild traumatic brain injury and posttraumatic stress disorder: 
Three illustrative cases

30. kornBliTH, e neurocognitive Profiles Among Veterans with History of Traumatic Brain injury
31. lArA-ruiz, J Anxious and Depressive symptoms in retired Professional Football Players: A Contrast with Persons 

With and Without Moderate-to-severe Traumatic Brain injury
32. leViTCH, C recent and long-Term soccer Heading exposure is Differentially Associated with Cognitive 

impairment in Adult Amateur Players
33. liPPA, sM A Case series Analysis of the natural History of neurocognitive Performance following Moderate, 

severe, and Penetrating Traumatic Brain injury in u.s. Military service Members
34. liPPA, sM A Cross-sectional Perspective of neurocognitive outcome from Military-related Mild-moderate TBi in 

the sub-acute recovery Period and 1-year post-injury
35. liPPA, sM neuropsychological outcome Following Moderate, severe, and Penetrating Traumatic Brain injury in 

u.s. Military service Members
36. liPPA, sM Predictors of neurobehavioral outcome 2-years Following Mild-Moderate Traumatic Brain injury
37. liPPA, sM The natural History of Psychological symptoms following Moderate, severe, and Penetrating 

Traumatic Brain injury in Military service Members: A Case series Analysis
38. liPPA, sM The relationship between self-reported Postconcussion symptoms with Tau and Amyloid-beta 42 

levels following Military-related Mild-Moderate Traumatic Brain injury
39. loPez, W role of encoding and retrieval in Activity Memory Following Traumatic Brain injury
40. loyning, A Comparing Artificial grammar learning and natural language learning in Adults with Agrammatic 

Aphasia
41. MAlleCk, M Baseline Postconcussive symptom Patterns in Athletes and non-Athletes
42. MAssA, J The utility of guided relaxation Meditation in stroke rehabilitation
43. MCClinToCk, kl Cognitive effects of Traumatic Brain injury Assessed with the Digital Clock Drawing Test at the 

Framingham Heart study
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44. Merz, z Current Public knowledge Pertaining to Traumatic Brain injury (TBi): influence of Demographic 
Factors, social Trends, and sport Concussion experience on the understanding of TBi sequelae

45. Meyer, J Post-Concussion Depression and Cognitive Functioning in Collegiate Athletes
46. Moore, rD slow-to-recover athletes exhibit worse emotional status, reduced cognitive performance, and 

decreased neurophysiological function relative to asymptomatic athletes with and without a history of 
concussion

47. Moore, rD The Moderating influence of learning Disabilities on the neuropsychological and neurophysiological 
Health of Athletes with a History of Concussion

48. Moreno, CC effects of sport Type and Concussion History on Baseline serum Biomarker Concentrations in 
Collegiate Athletes

49. MosTi, C Does the nCAA Concussion Management Plan Matter? How Concussion education source influences 
symptom knowledge in College Athletes

50. PArikH, sA Pre-surgical executive Functioning in Adult Chiari Malformation Type 1
51. PoleJAeVA, e Task-irrelevant interference Mimics effects of Traumatic Brain injury on Cognitive Control
52. rAD, H The role of Cognitive speed and Control in encoding Deficits Following Traumatic Brain injury
53. rAskin, s A systematic Approach to Prospective Memory Treatment
54. rAskin, s The effect of the Cue-intention relationship on Prospective Memory Performance in individuals with 

Traumatic Brain injury
55. reynolDs, M Personal experience with mTBi on symptom and recovery expectations
56. roy, AA Characterization of concussion: injury, symptoms, and reporting behaviors in professional rodeo 

athletes
57. sAlinAs, sl Patients with Post-Concussion syndrome: impact of Duration of Cognitive Complaints on 

neuropsychological Testing
58. sAuVe, W sex Differences in Psycho-affective outcome following Concussion in university Athletes
59. sCHilling, sl suicidality in Military Veterans with Traumatic Brain injuries
60. seAMAn, B The effects of Comorbid Mild Traumatic Brain injury and Alcohol use Disorder
61. siCArD, V Persistent executive Dysfunction Following a sport-related Concussion Assessed with a Task-

switching Paradigm
62. snyDer, Ar symptom Tolerability of Brief Aerobic exercise After Mild Traumatic Brain injury
63. sorg, sF elevated intra-individual Variability on Tests of executive Functions in Veterans with Mild 

Traumatic Brain injury
64. sullAn, M The relationship between loss of consciousness, sleep-related disorders, and volumetric brain changes 

in veterans with mild traumatic brain injury
65. TerWilliger, V The role of oral Contraception on outcomes Following Concussion in Female Collegiate Athletes: A 

Pilot study
66. TroyAnskAyA, M Community Functioning, emotional status, and social Cognition Following Combat Deployment
67. TroyAnskAyA, M Post-Deployment Community integration and Participation
68. ukueBeruWA, DM Persistent symptom Clusters and objective Cognitive Functioning among Veterans with TBi History
69. VoelBel, g Prospective longitudinal investigation of White Matter integrity in Mild Traumatic Brain injury
70. WAlker, A The Dunning-kruger effect and Traumatic Brain injury
71. WeBer, e Frontal systems Behavioral Dysfunction Predicts employment status in Moderate-to-severe TBi
72. WilliAMson, e Premorbid iQ Predicts Persistent Postconcussive self-reported symptoms Among returning 

Veterans

Cognitive Intervention/rehabilitation

73. Ali, s investigating the impact of a Computer-Based Cognitive intervention on Children with Attention/
executive Function (eF) Problems

74. sHeeHAn, JC Caribbean Quest: investigating the impact of a Computerized Cognitive Training intervention for 
Children on Cognitive and Academic outcomes

75. BAlDo, J Feasibility of a Mindfulness-based stress reduction Program for stroke Patients
76. BroWn, kD Development of a user-Friendly Digital Memory notebook: An iterative user-Centered Development 

Process
77. CiABATToni, r impact of strategy Type on Adherence to a Behavioral regimen
78. Hussey, J Meaningful recovery via long-term integrated care: A case study on West nile encephalitis
79. iMBeAulT, H impacts of a Multi-Domain Cognitive Training in geriatric Patients Diagnosed with Mild 

neurocognitive Disorder
80. kiM, k The efficacy of the Cogmed Working Memory Training® depending on the level of sluggish cognitive 

tempo (sCT)
81. leon-CArrion, J neuropsychological markers for safe driving
82. leon-CArrion, J neuropsychological rehabilitation of dysfunctional sphincter control
83. MACoun, s Cognitive rehabilitation in schools: training the paraprofessional trainer
84. MArTon, k relationship Between Baseline Functional status and executive Function Training outcome in 

Veterans with Chronic TBi
85. MCCArTHy, J The use of Prospective Memory Training for improving Academic self-efficacy in an undergraduate 

Population: A Pilot study
86. MCFArlAnD, CP enhancing Memory and imagination improves Problem-solving Among individuals with Depression
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87. Mullen, C strategy Training improves route recall: Preliminary report from a randomized Controlled Trial of 
Cognitive rehabilitation

88. MurDAugH, D efficacy of an individualized, Manualized Cognitive remediation Program to improve Adaptive 
Functioning in Pre-Adolescents with neurological impairments

89. noVAkoViC-AgoPiAn, T goal-oriented Attentional self-regulation Training in Veterans with PTsD and mTBi
90. o’Connell, Me remote neuropsychology for rural Dementia Care: Feasibility of, and Adaptations required for, 

Videoconferenced support group and Cognitive rehabiliation
91. PATel, s simulator Discomfort Across neurological Populations: Who is Most Affected?
92. PernA, r Memory Dysfunction Due to Hemolytic Anemia and Hemochromatosis: A Case study
93. PouTiAinen, e Technology Assisted rehabilitation for Persons With Dementia and Their Family Members – A 

Controlled intervention study
94. Pyne, s effectiveness of a Cognitive intervention on Metacognitive Awareness in Children with Attention, 

self-regulation, and executive Function Difficulties
95. rAMirez, Fe Violation Conscience is related to Worse Mental Health Among geriatrics
96. rAPHAil, A eye-Tracking in neuropsychology: using the eyes as the Window to the Mind
97. rossi, C The use of b ioengineering techniques in cognitive rehabilitation: a pilot study
98. ViCkers, kl Defining the relationship Between executive Functioning and Consistency in regimen Adherence

saTurday, February 4, 2017

7:20–8:50 aM Ce Workshop 11. How does evidence-based Practice address the 
‘replication Crisis’ in Clinical neuropsychology?
Presenters: david Loring, stephen C. bowden
bissonet

1. loring, D How Does evidence-Based Practice Address the ‘replication Crisis’ in Clinical neuropsychology?

7:20–8:50 aM Ce Workshop 12. Constraint-Induced Therapies for neurological 
disorders: Contemporary Findings, application to disorders of Movement, 
aphasia, and Visual Perception, and Increased Cns neuroplasticity
Presenter: Victor W. Mark
salon d

1. MArk, VW Constraint-induced Therapies for neurological Disorders: Contemporary Findings, Application to 
Disorders of Movement, Aphasia, and Visual Perception, and increased Cns neuroplasticity

9:00–9:30 aM Ins business Meeting (business & beignets)
Carondelet

9:00–10:15 aM Poster session 10. Peds 2
acadia

adHd/attentional Functions

1. AnDerson, Jr Differential effects of coffee on sustained attention for good and poor sleepers: is coffee truly the 
solution?

2. BeDArD, A Cognitive and emotional Control in youth With ADHD, and the impact of stimulant and non-
stimulant Treatment

3. CAsey, Je Preliminary Validation of the BAsC-2 in a Canadian Pediatric sample with and without ADHD
4. CAssill, C Differences of Attentional impairment in obstructive sleep Apnea and ADHD
5. CrAun, e Differential working memory abilities for youth with attention deficits
6. DeViTo, An Do Anxiety symptoms Moderate Working Memory Performance in underserved Children?
7. DeWey, D Quality of life in Adolescents with Developmental Coordination Disorder and Attention Deficit/

Hyperactivity Disorder
8. DuDA, TA Attenuated graphomotor Procedural learning in Children and Adolescents with ADHD
9. FeDer, A examination of revisions to a Measure Designed to Detect ADHD simulators
10. Feirsen, n executive Functioning and Hyperactivity in youth with ADHD
11. FerenC, l Parent-reported Adaptive Functioning in Preschoolers With or Without ADHD
12. gAu, s Comparison of neuropsychological functioning between adults with early- and late-onset DsM-5 

Attention-Deficit/Hyperactivity Disorder
13. grAVes, B Predicting Academic Achievement using intelligence, executive Functioning, and socioeconomic 

status in Children With and Without ADHD
14. Jorgenson, M impact of ADHD on receptive language in Children With and Without language impairment
15. kAnDAsAMy, A The influence of impulsivity on standardized Digital Test Performance
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16. kingery, k Brain Activity During Periods of longer reaction Times: event-related Potential Comparisons of 
Children With and Without ADHD

17. kiVisTo, lr sleep Problems in Children With and Without ADHD using the BeArs sleep Disorder screening 
Tool

18. leViTCH, C emotion Attribution impairments, Biases, and Development in Children with Attention Deficit/
Hyperactivity Disorder and severe emotion Dysregulation

19. longoriA, J A revised model of attentional constructs within the Test of everyday Attention for Children: results 
from exploratory factor analysis with a mixed clinical sample

20. loTT, M The impact of sleep restriction on sustained attention among healthy adolescents.
21. lunDerVolD, AJ early inattentive behavior predicts high school academic achievement across two culturally and 

diagnostically diverse samples
22. lunDerVolD, AJ Prediction of academic achievement in adolescents from teacher reports of inattention in childhood - 

a classification study
23. MArTinelli, M Binge eating is associated with delay discounting and BMi in children with ADHD
24. MArTinelli, M investigating the impact of Cognitive load and Motivation on response Control in relation to Delay 

Discounting in Children with ADHD
25. MCglADe, e speed and Attention in Veterans with and without a History of suicide Attempts
26. MloDniCkA, A impact of neurodevelopmental genes on the Trajectory of ADHD severity: A Pilot study
27. nelson, JM Comparison of Adolescents and Adults With Purely inattentive Type ADHD and Combined Type 

ADHD on speeded Cognitive and Academic Measures: implications for the sluggish Cognitive Tempo 
Construct

28. PHilliPs, AM symptoms of Hyperactivity/impulsivity and increased error rates on graphomotor Tasks using a 
Digitizing Tablet

29. rosCH, ks Differential correlations between subcortical volumes and delay discounting in children with and 
without ADHD

30. rosCH, ks neuropsychological Correlates of Delay Discounting in girls and Boys with ADHD
31. siMone, An Persistence of ADHD symptoms, not remission, is Associated with Working Memory Difficulties at 

8-years-old
32. sWeeney, kl Developmental Trajectory of Motor Deficits in Preschool Children with and without ADHD
33. TADrous-FurnAnz, sk Does processing speed contribute to the far transfer effects of Cogmed Working Memory Training on 

reading Comprehension?
34. VogT, e Convergence of ADHD symptom report and neuropsychological Tests
35. WooTen, k Addressing the sustained Attentional Problems of ADHD ultra-rapid Metabolizers
36. kirsCH, A Discriminative Power of rey-osterrieth Complex Figure Test for Attention-Deficit/Hyperactivity 

Disorder Compared to other Attention and executive Functioning Measures

assessment/Psychometrics/Methods (Child)

37. kirsCH, A Correlates of rey-osterrieth Performance Across Memory, Attention, and Visual-spatial Functioning 
in a referred Pediatric sample

38. AusTin, CA Parent expectations and Change in Parent efficacy in Pediatric neuropsychological evaluations
39. CAnnon, A improvement or inflation? Analysis of the Adaptive Behavior Assessment system (ABAs-ii Versus 

ABAs-3) in a Clinical sample
40. DeAsley, s Concurrent Validity of the BDeFs-CA in a Canadian sample of Children with and without ADHD
41. gAuDeT, Ce Appraising neuropsychological impairment in Children with severe Psychiatric Disorders: Applying 

Predicted Base rates
42. gAuDeT, Ce rates of neuropsychological Test Completion Within a Pediatric inpatient sample
43. HeArPs, s Pediatric evaluation of emotions relationships and socialization (Peers): interim Analysis of 

Clinical Data
44. HennriCk, H informant reports of Children’s Cognitive Abilities Affected by relationship Factors
45. Joelson, s effects of infant social-emotional Problems on Cognitive Performance
46. zABel, TA Patient experience of neuropsychological Assessment: Preliminary Findings from a Pediatric (Ages 

5-18) Patient sample
47. lAliBerTe DurisH, C Convergent and Divergent Validity for a Measure of Psychological resilience in Children with Mild 

Traumatic Brain injury
48. leAFFer, eB is the WisC-V yielding lower scores? Comparisons of the WisC-iV and WisC-V in Pediatric 

epilepsy
49. luCCHeTTi, A A Pilot study of Critical Flicker Frequency in a Clinical Pediatric sample
50. MerCer, en Mullen early learning Composite: A Predictor of later intelligence Quotient scores
51. o’Brien, AM Confirmatory Factor Analysis of the BDeFs-CA in a Canadian sample of Children with and without 

ADHD
52. o’Desky, i WisC Disparity Can rule in nlD not rule out
53. rACH, A Age-Based Child-sCAT3 and sCAT3 normative Values using a youth Football Population
54. rAo, r The relationship of executive Function and Attention with sleep Duration in Children with 

obstructive sleep Apnea
55. ryAn, M Predictive utility of Performance-Based and rating scale Measures of inhibition in Preschool 

Children
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56. sCHeller, AD examination of Automatized sequences Task as an index of Performance Validity in general 
Pediatric neuropsychological evaluations

57. sCHneiDer, H Contrasting Parent vs. Teacher ratings on the BrieF-P in Preschool Children with and without 
ADHD

58. sHiPley, eM The Test of Memory Malingering (ToMM): use with Deaf or Hard of Hearing Children referred for 
neuropsychological Assessment

59. sTePHAn, C Cross-setting rater agreement on ADHD symptomatology: What’s a clinician to do?
60. sTePHAn, C Does adaptive competence rely on better language-based or visually-based reasoning skills?
61. sTePHAn, C Parent satisfaction ratings of pediatric neuropsychological assessment services
62. WeBer, e Assessing effort with the ToMM and Automatized sequences in a child inpatient setting
63. WrigHT, i A robust statistical Approach to Classification of Developmental Change in Cognitive Test scores
64. HolDnACk, JA Does Cognitive Variability Differentiate Children with Clinical Disorders from Controls

Learning disabilities/academic skills

65. HolDnACk, JA Application of WisC-V Multivariate Base rate Data to Children with learning Disorders
66. AlBerT, P receptive language Moderates the effects of AAC intervention on Communication skills in Children 

with Developmental Delays
67. AMArAl, Jl service Delivery outcomes after Assessment in Children with learning Disorders
68. ArMengol, Cg neurological soft signs (nss) as potential risk indicators of disrupted neurodevelopment in a Mexican 

sample of elementary school children
69. ArringTon, C Pre-intervention White Matter Microstructural integrity Predicts improvements in reading scores in 

Developmental Dyslexia
70. CHilD, A shared and unique Predictors of Math, reading, and Attention skills in ninth grade Children
71. Cirino, PT longitudinal Algebra Prediction for early versus later Takers
72. DAVis, k Disrupted Amygdalar subregion Functional Connectivity As A Biomarker For Anxiety symptoms 

Associated With reading Disorder
73. gersT, eH Processing speed in late-elementary school Children: examination of the structure and its relation 

to reading
74. HArDy, lM Foundational literacy skills Among Diverse Children in a Clinic sample
75. HokkAnen, l Midlife Cognition in a Birth risk Cohort – 40 year Follow-up
76. HusTon-WArren, eA executive Functions and self-regulated learning as Predictors of Math Achievement: A Path 

Analytic Framework
77. MAno, Q Attentional control associated with sensitivity to the statistical regularity of subword orthography
78. MArgolis, Ae intrinsic Functional Connectivity Within The left Hemisphere reading network And Associations 

With Phonological Ability in Children With And Without reading Disorder
79. reese, k As easy as ABC? Deaf or Hard-of-Hearing students’ Alphabetic knowledge and recitation
80. riggAll, e Modeling implicit sequence learning in Developmental Dyslexia with and without specific language 

impairment
81. roBerTs, A Cognitive Correlates of Academic learning in Fetal Alcohol spectrum Disorders
82. sAlVADor-Cruz, J executive Function and reading Comprehension: Performance of Mexican 9-year-olds on a non-

linguistic measure of inhibition.
83. sAlVADor-Cruz, J neurological soft signs (nss) as Potential risk indicators of Disrupted neurodevelopment in a 

Mexican sample of elementary school Children
84. seese, s What Do Children with ADHD and AsD look like in the Mainstream Classroom? examining 

executive Functions in school
85. TAnAkA, H slow reading: A new neurobiological Phenotype
86. TiMPAno sPorTiello, M Developmental Dyslexia and Working Memory
87. WesongA, eM Comorbidity of learning Disabilities: Prevalence rates of Co-occuring reading Disability, Writing 

Disability, Math Disability, ADHD, and other Psychiatric Disorders in a school sample
88. WinTer, r Functional Mri overlap Between ADHD and Developmental Dyslexia on Alternative Force Choice 

Tasks: A Meta-Analytic study

epilepsy/seizures

89. srnkA, kD intraindividual Variability in sustained Attention Mediates the relationship between Age of epilepsy 
onset and iQ and Academic Achievement

10:00–11:30 aM Invited symposium 6. Translational neuropsychology: Contemplating the 
Past and Looking Toward the Future
Chair: adam M. brickman
Carondelet

1. BriCkMAn, AM Translational neuropsychology: Contemplating the Past and looking Toward the Future
2. BriCkMAn, AM Dietary Flavanols, Hippocampal subfields, and Cognitive Aging: A Translational neuropsychology 

story
3. BArCH, DM Connectomics and the Brain: Past, Present and Future
4. BilDer, rM neuropsychological Models: Past, Present and Future
5. Au, r next generation neuropsychology: Digital Biomarkers and Big Data
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6. BAuer, rM An interactive Translational Platform for investigating Age-related Memory Decline

10:00–11:30 aM symposium 11. development and adaptation of assessment Instruments: 
best Practices, Legal Issues, Training, and Lessons Learned
Chair: Lisa drozdick
bissonet

1. DrozDiCk, l Development and Adaptation of Assessment instruments: Best Practices, legal issues, Training, and 
lessons learned

2. DrozDiCk, l Developing Tests for global use
3. nAkoneCHny, A Translation of Assessments: Best Practices and lessons learned
4. keMP, s Developing neuropsychology Training Programs in Colombia
5. sHAFer, D legal requirements and recommendations Around Test Adaptation and Translation

10:00–11:30 aM symposium 12. neonatal Hypoxic-ischemic encephalopathy in the Post-
therapeutic Hypothermia era: How does a Multi-disciplinary approach 
from bench to bedside Help us understand a shift in brain Injury 
Patterns and neurobehavioral Outcomes?
Chair: Gwendolyn J. Gerner
discussant: Catherine Limperopoulos
salon d

1. gerner, gJ neonatal Hypoxic-ischemic encephalopathy in the Post-therapeutic Hypothermia era: How does 
a Multi-disciplinary Approach from Bench to Bedside Help us understand a shift in Brain injury 
Patterns and neurobehavioral outcomes?

2. norTHingTon, F imaging the spatiotemporal Progression of White Matter injury after neonatal Hypoxia ischemia
3. grAHAM, e Blood Biomarkers for evaluation of Perinatal encephalopathy
4. PoreTTi, A White Matter injury in neonatal Hypoxic-ischemic injury After Therapeutic Hypothermia: 

Qualitative and Quantitative Analysis of Conventional and Advanced neuroimaging Techniques
5. gerner, gJ Patterns of White Matter injury and neurobehavioral outcomes Following neonatal Asphyxia and 

Treatment with Therapeutic Hypothermia
6. BurTon, J language Development Following neonatal Hypoxic-ischemic encephalopathy Treated with 

Therapeutic Hypothermia

10:00–11:30 aM Paper session 14. Cognitively based Interventions in aging
Moderator: sylvie belleville
salon e

1. MeWBorn, C Cognitive interventions for older adults: A systematic review and meta-analysis of randomized 
controlled trials

2. siMon, ss Cognitive and neuroimaging Changes After Mnemonic strategy Training in Amnestic Mild Cognitive 
impairment: a randomized, single-Blind study

3. Brenner, e Changes in resting-state neural networks After Memory Training in Amnestic Mild Cognitive 
impairment

4. BelleVille, s Cognitive training in persons with MCi has durable effect on memory and generalizes to daily life: 
results from the MeMo+ randomized controlled trial

5. kessels, rP structured relearning of everyday Tasks in Dementia: The randomized Controlled reDAli-DeM 
Trial on errorless learning

6. Polsinelli, A Mindfulness Training For improving Cognitive And emotional Functioning in Healthy, non-
Meditating older Adults

10:00–11:30 aM Paper session 15. TbI across the Lifespan
Moderator: suzanne Penna
salon F-H

1. ryAn, nP uncovering the neural Correlates of Cognitive, Affective, and Conative Theory of Mind in Paediatric 
Acquired Brain Disorder: evidence from Traumatic Brain injury

2. PulsiPHer, DT Postconcussive symptoms in Children and Adolescents Are as Common in other neurologic/
neurodevelopmental Disorders as They Are in Concussion

3. Bellerose, J Persistent socio-cognitive clouding following preschool mild TBi
4. MCDonAlD, s social Cognition After TBi: its All About Connections
5. Presson, n Quantitative High Definition Fiber Tracking Metrics Differentiate Healthy Control and Chronic TBi 

groups
6. TreBle-BArnA, A influence of Dopamine-related genes on neurobehavioral recovery following Traumatic Brain 

injury During early Childhood
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10:00–11:30 aM Paper session 16. subjective Cognitive Complaints
Moderator: sietske sikkes
salon a-C

1. sikkes, s subjective Cognitive Decline and Preclinical Alzheimer’s Disease: Harmonization of Measurement 
instruments

2. Hessen, e subjective cognitive impairment is a predominantly benign condition in memory clinic patients 
followed for 6 years. The gothenburg-oslo MCi study.

3. BuCkley, r region-specific tau and β-amyloid effects on subjective cognitive concerns in the Harvard Aging 
Brain study

4. giFForD, k relation of cerebrospinal fluid markers of Alzheimer’s disease pathology and subjective cognitive 
decline; the Vanderbilt Memory and Aging Project

5. CosenTino, s The role of domain-independent health perceptions in subjective Cognitive Decline
6. APPle, A elevated hippocampal functional connectivity related to memory in breast cancer survivors with self-

reported cognitive concerns

10:30–11:45 aM Poster session 11. Cognition
acadia

Cross Cultural

1. Werry, Ae influence of Demographic Variables on Measures of Memory and language in older Adults of 
Different races

executive Functions/Frontal Lobes

2. ABrAHAM, n examination of Cognitive Functioning Among Holocaust survivors
3. BAiley, BA Parent-reported and Performance-Based Changes in inhibitory Control Following Parent-Child 

interaction Therapy (PCiT) in a Pediatric TBi sample
4. BArBozA, M Preliminary data for comparison of written verbal and non-verbal fluency
5. Berl, M executive Functioning Profiles in Children with intellectual Disability
6. CArMAsin, Js stability of self-rated executive Dysfunction in MCi and older Adults With subjective Cognitive 

Dysfunction
7. CArVAlHo, J Anxiety and sleep Dysfunction Predict executive but not Memory Dysfunction in Healthy Adults
8. CoMBs, Hl Deep Brain stimulation for Parkinson’s disease: An investigation of Post-surgical self-regulation and 

executive Functioning
9. Dugger, AJ Development of executive Functions: From 5 to 24 years of Age
10. DuVAll, sW relationship Between Parent report of executive Function and naturalistic observational Coding in 

Preterm and Full Term Preschoolers
11. euler, M The effect of novelty on Motor Control in Healthy Participants
12. FAlloWs, r The relationship between interference and inhibition in a Mixed Clinical sample
13. FAsAno, Me Concurrent Validity of the Behavior rating inventory of executive Function in Clinically-referred 

Children who are Deaf or Hard-of-Hearing
14. FrAnCHoW, ei naturally-occurring expressive suppression in older Adulthood: Beyond executive Functioning
15. HArTley, n risky sexual Behaviors in Homeless youth: The influence of executive Functioning and Depression 

on the Condom use of Homeless youth in Chicago
16. HAzleTT elVerMAn, k The importance of Heart rate Variability to executive Functioning Across the lifespan
17. HolCoMBe, Js need for Cognition and its relation to self-reported executive Dysfunction
18. HollAnD, Ak Assessing Diminishment of Frontal lobe Function in Trait Aggressive, Violent Prone Men: 

examining Changes in Performance on a Cognitive estimation Task and grip strength Measures 
using a Dual Task Approach

19. JoHn, se The unity and Diversity of neuropsychological Tasks of executive Functioning: Construct and 
ecological Validity of Common Assessment Measures

20. JoHnson, n Developmental Trajectories of strategic Processing in Children with Phenylketonuria
21. kArr, Je Multivariate Assessment of executive Functions: Frequency of low scores on the Delis-kaplan 

executive Function system
22. knePP, MM rey–osterrieth Complex Figure Task Performance and negative Affect Predict emotion regulation 

and Health Behavior
23. kurniADi, n specificity of Disinhibition in overweight and obese Children
24. le, T executive Function is Associated with sleep Disruptions in young Adults with Depression
25. MACkie, M Common Deficits of The Cognitive Control network in Three neuropsychiatric Disorders
26. MAynArD, T objective Measurement of sleep by smartphone Application – Comparison with Actigraphy and 

relation to Cognition, Mood, and self-reported sleep
27. MCCuDDy, WT The role of resting Versus stress-induced Autonomic regulation on inhibitory Control Performance 

Across the lifespan
28. MCleAn, e Depression explains the relationship Between Cognition and social Adjustment in Adults with 

Cognitive Complaints
29. MorAn, ee Highly Variable Blue light exposure is related to Poor sleep and Cognition in young Adults
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30. nierMeyer, MA slower Action Planning is Associated with More obstacle Contacts During an obstructed Walking 
Task

31. niXon, kH Can executive Functioning Bolster learning During Times of overwhelming stress?
32. nyenHuis, r Measuring patient self-awareness deficit (PsAD)
33. oBerMeiT, lC The Cognitive Profile of sexual risk-Taking intentions
34. oWens, Te effect of Mood induction and Trait Anxiety on Delay Discounting Performance in fMri
35. PenningTon, n Frustration impairs Performance on a Task of executive Function in Females only
36. PersAuD, uD Cognitive Flexibility and Coping in Adults with Cognitive Complaints
37. reynolDs, BW Associations of Decision Making and Concept Formation with risky Choices in Healthy Adults
38. riVerA, A Competing conflict leads to bilingual disadvantage: Performance on an explicit and implicit simon 

task
39. sAlVADor-Cruz, J executive Function and reading Comprehension: Performance of Mexican 9-year-olds on a non-

linguistic Measure of inhibition.
40. sAnTos, oA Predicting Performance on a Functional executive Measure via a Brief Cognitive screening Test
41. seleMe, Me executive functioning and academic achievement in a group of elementary school students in Havana
42. so, rP The utility of neuropsychological assessment in detecting adolescents with a history of prior 

psychiatric hospitalizations
43. sTuDeny, J The executive and non-executive Demands of Constructional Measures within a Children’s 

Psychiatric inpatient setting
44. sulliVAn, e Trauma and executive Functioning: An examination of the relationship between Trauma and 

stroop Task Performance using a large Web-Based sample
45. TAylor, s The relation Between the Mental Clutter scale and self-reported executive Dysfunction
46. TolFo, se The geriatric Complex Figure: A test for the Assessment of Planning, Visuospatial Ability, and 

Memory in older Adult Populations
47. TriPP, J The Additive effect of low Birth Weight and seizures on executive Functioning
48. WeilHAMMer, J The relationship between executive behavioral control and emotional distress in urban homeless 

youth
49. WelsH, M College students with a History of Child Maltreatment and Academic outcomes: The Mediating role 

of executive Functions
50. zieMnik, re Predictors of Medication Management: Contrasting Verisimilitude and Veridicality

Imaging (structural)

51. MeMel, MB Contributions of Visual integration and Frontotemporal White Matter integrity on Associative 
Memory in older Adults

Language and speech Functions/aphasia

52. DuTTA, M language Functions in Adults with epilepsy: A scoping review and Data Mining study
53. FielDs, l Verbal Fluency and Word retrieval Difficulties in Healthy older Adults
54. Fong, MW Factor structure of the Boston Diagnostic Aphasia examination-Third edition
55. key-DelyriA, s Ambiguous sentence Comprehension and Cognitive Control in Adults after TBi
56. MCAuley, Tl Dissociation Between implicit and explicit Access: The Failure of inhibition Theory
57. oWens, Te Word and nonword reading Differences in Primary Progressive Aphasia Variants and Primary 

Progressive Apraxia of speech
58. PillAy, sB examining the relationship between motor system function and verb processing in aphasia using 

voxel-based symptom-lesion mapping (VlsM)
59. sAADATPour, l Primary Progressive Mixed Transcortical Aphasia, a Case report

Memory Functions

60. AnDerson, DM systematic review of the relationship Between Hippocampal Volume and Memory Performance in 
Preterm-Born individuals

61. BruneT, He Differences in learning and recall strategies in older Adults Based on iQ
62. Cook, A is unusually High Working Memory Performance Associated with superAger’s superior episodic 

Memory Performance?
63. De WiT, l The effects of Depressive symptom Dimensions and education on Verbal Memory
64. DulAy, M rates of Memory loss After stroke in Areas of the Brain not Typically Associated with Forgetfulness
65. esTeVis, e Performance on the rey Auditory Verbal learning Test (rAVlT) in neurologically intact spanish-

speaking older adults
66. gAAseDelen, o Preliminary Validation of the subjective Memory Complaint scale (sMs) for individuals who have 

underwent electroconvulsive Therapy (eCT)
67. kiM, H effects of Perceptual and semantic encoding on recall and recognition Memory in subjective 

Cognitive Decline
68. lABelle, Dr Curiosity is associated with spatial working memory and right mesial temporal volumes
69. lAJeunesse, A semi-naturalistic Prospective Memory Assessment in Mild Cognitive impairment
70. nesTer, Co Differential semantic and episodic Memory for september 11, 2001 in Cognitively impaired and 

Healthy Adults
71. o’ sHeA, DM Prospective memory strategy use as a predictor of cognitive status in older adults: the role of 

subjective memory
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72. PresTon, T Clinical evaluation of Prospective Memory in Children: effect of Distractor Task
73. rosenBAuM, r impaired face discrimination following early mediodorsal thalamic damage
74. rosenBAuM, r not all types of future thinking are affected in episodic amnesia
75. rosseTTi, M should Male and Female normative Data be separate for Verbal Memory Tests? An in-Depth look 

at the CVlT-ii versus rVlT
76. sekHon, A Visual Memory Differences Between older Veterans with PTsD/osA and osA Alone
77. sTeeD, D left Ventricular Assist Device Placement significantly improves Memory for Patients with Advanced 

Heart Failure
78. TAlBoT, ks Prospective Memory in Childhood: Cognitive and Behavioral Differences Among subtypes and 

experimental Methods
79. VAkil, e Distinct eye movements for different cognitive processes as expressed in the face recognition task
80. Wong gonzAlez, D The effects of encoding strategies in Associative recognition Memory
81. yAnDAll DeJesus, s spatial recognition Memory Across the Adult lifespan: evidence for Age-related Deficits in spatial 

Pattern separation in Middle and old Age

Visuopatial Functions/neglect/agnosia

82. AlToMAre, lg The influence of Traumatic Brain injury on the Allocation of Vertical spatial Attention
83. BoukrinA, o linguistic Processing of single Words in spatial neglect
84. gooD, AJ A 34-year Follow-up study on a Patient with Callosal Disconnection neglect
85. MAnkoWskA, A right Hemispheric Dominance for the Allocation of spatially Directed Focal Attention
86. seDgeWiCk, Jr native reading Direction Modulates lateral lighting Biases for 3-Dimensional stimuli
87. zink, Dn The relationship Between Parietal lobe integrity and neuropsychological Tests of Visuospatial 

Function

11:30–11:45 aM aM Coffee break
acadia ballroom

12:00–1:00 PM Plenary G (Kaplan Memorial Lecture). Language and the brain: From Past 
studies to Future aspirations
Presenter: nina F. dronkers
Carondelet

1. Dronkers, nF language and the Brain: From Past studies to Future Aspirations

1:00–2:00 PM Kaplan Lecture Luncheon: a Taste of new Orleans
bissonet
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Forty Fifth Annual Meeting  
International Neuropsychological Society

February 1-4, 2017 
New Orleans, Louisiana, USA

Abstracts Presented at the

Wednesday MOrnInG, February 1, 2017

Ce Workshop 1. environmental Chemicals and 
Children’s brains: How big a Problem?

Presenter: david C. bellinger

9:00 a.m.–12:00 p.m.

d.C. beLLInGer. Environmental Chemicals and Children’s 
Brains: How Big a Problem?
The recent lead contamination of the water supply of Flint, Mi, was a 
particularly egregious example of the way in which our health is threat-
ened by exposure to environmental chemicals. of the tens of thousands 
chemicals in use, extensive data on toxicity is available for only a small 
fraction. We are essentially conducting a natural experiment on the 
population, and exposure standards are established only after epide-
miological studies provide unequivocal evidence of danger. Children 
are the population subgroup that is most vulnerable to environmental 
chemicals, and the brain the most sensitive organ. This workshop will 
survey the field of pediatric neurotoxicology, covering the prevalence of 
children’s exposures to different environmental chemicals, the mecha-
nisms of neurotoxicity, the neuropsychological effects, the bases of indi-
vidual differences in vulnerability, and the contrast between individual 
and population approaches to estimating the burden of chemical-related 
morbidities.
Following this lecture, participants will (1) be able to identify the 
chemicals of greatest concern, (2) understand how chemical exposures 
impair brain development, (3) understand how early-life exposures to 
chemicals can cause life-long morbidities in cognition and behavior, 
and (4) understand how neuropsychologists can contribute to protecting 
children from environmental chemicals.
Correspondence: David C. Bellinger, PhD, Harvard Medical School and 
Boston Children’s Hospital, 300 Longwood Ave, Boston, MA 02115, 
United States. E-mail: David.Bellinger@childrens.harvard.edu

Ce Workshop 2. best-Practices of Transcranial 
direct Current stimulation (tdCs) for effective and 

reliable Outcomes

Presenter: Marom bikson

9:00 a.m.–12:00 p.m.

M. bIKsOn. Best-Practices of Transcranial Direct Current 
Stimulation (tDCS) for Effective and Reliable Outcomes.
Transcranial Direct Current stimulation (tDCs) is investigated to 
treat a broad range of neuropsychiatric disorders, to accelerate neuro- 
rehabilitation, and to change cognition and behavior in healthy individ-
uals. The tolerability, low-cost, and apparent simplicity of the technique 
has driven rapid and broad adoption. But safe, effective, and reliable 
application of tDCs critically depends on the use of proper techniques. 
This course will first review major findings on tDCs in treatment with 
a special focus on how tDCs is customized for specific applications. 
second, detailed protocols for device, electrode, and subject preparation 
will be demonstrated. Third, state-of-the-art development including 
used of concurrent eeg, working with susceptible populations, and 
High-Definition tDCs (HD-tDCs) will be explained.
As a result of participation in this course, the learner will achieve the 
following objectives: 1) have a deeper understanding of how tDCs is 
customized and optimized to specific indications; 2) be familiar with 
best practices in tDCs preparation and protocol; and, 3) be exposed to 
the leading edge of technical advancements in tDCs.
Correspondence: Marom Bikson, PhD, Biomedical Engineering, The City 
College of New York, Steinman Hall T-403B, 160 Convent Avenue, New 
York, NY 10031, United States. E-mail: bikson@ccny.cuny.edu

Ce Workshop 3. adult aphasia: Classifications, 
Localization, and neuroimaging

Presenter: nina F. dronkers

9:00 a.m.–12:00 p.m.

n.F. drOnKers. Adult Aphasia: Classifications, Localization, and 
Neuroimaging.
Aphasia is a disorder of core language functions that occurs after an 
injury to the brain. Most of what we have learned about how the brain 
processes language has come from the study of individuals with aphasia. 
in this introductory course, we will discuss the different types of aphasia, 
the parts of the brain that are affected in aphasia, and how to view these 
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anatomical structures with neuroimaging. Videos will accompany the 
lectures to best illustrate the deficits we will be discussing.
Participants in this course will (1) become familiar with the different 
patterns of language disorders that can occur in adults after sudden 
injury to the brain, (2) become oriented to the anatomical structures 
of the adult human brain as imaged with Magnetic resonance imaging 
(Mri), and (3) be able to discuss the regions of the brain -- beyond 
Broca’s and Wernicke’s areas -- that support the different components 
of language.

Correspondence: Nina F. Dronkers, PhD, University of California,  
Davis / VA Northern California Health Care System, 150 Muir Rd (126s), 
Martinez, CA 94553, United States. E-mail: dronkers@ucdavis.edu

Lunch (On Own)

12:00–1:00 p.m.

Wednesday aFTernOOn, February 1, 2017

Ce Workshop 4. Identifying ethical Issues in 
neuropsychological subspecialties: Concepts, 

Cases, and Controversies

Presenter: shane bush

1:00–4:00 p.m.

s. busH. Identifying Ethical Issues in Neuropsychological 
Subspecialties: Concepts, Cases, and Controversies.
The ability to identify ethical issues is necessary for maintaining 
high standards of ethical practice, addressing ethical challenges, and 
avoiding ethical misconduct. Although some ethical requirements, such 
as professional competence, are consistent across neuropsychological 
subspecialties, differences in the relative importance of ethical principles 
and standards are encountered in different practice contexts and with 
different patient populations. once ethical issues are identified, use of 
an ethical decision-making model can assist practitioners in determining 
how best to approach an issue or resolve a dilemma. such a model 
provides a structured means of organizing and considering the various 
resources that are often necessary for making sound ethical decisions. 
This workshop will describe ethical issues commonly encountered with 
different patient populations, such as pediatrics, geriatrics, and military 
personnel/veterans, and in various practice contexts, including rehabili-
tation, forensics, and sports. some general ethical and legal issues, such 
as test security, will also be covered. The workshop will include audience 
participation in identifying ethical issues from clinical vignettes. Ques-
tions and discussion will be encouraged.
Following this lecture: 1) Participants will be able to describe ethical 
issues encountered in common neuropsychology subspecialties; 2) 
Participants will be able to identify ethical issues in clinical vignettes; 
3) Participants will be able to describe a decision-making model for 
addressing ethical challenges in clinical neuropsychology.
Correspondence: Shane Bush, PhD, ABPP, Long Island Neuropsychology, 
P.C., 290 Hawkins Ave, Ste B, Lake Ronkonkoma, NY 11779, United 
States. E-mail: neuropsych@shanebush.com

Ce Workshop 5. The adolescent brain: arrested or 
adaptive development?

Presenter: bJ Casey

1:00–4:00 p.m.

b. Casey. The Adolescent Brain: Arrested or Adaptive 
Development?
Adolescence is the transition from childhood to adulthood that typically 
begins with onset of puberty and ends with relative independence from 
the parent. The adolescent is probably stronger, of higher reasoning 
capacity, and more resistant to disease than ever before, yet mortality 
rates during this period increases by 200%. These untimely deaths are 

not due to disease but to preventable deaths associated with adoles-
cents putting themselves in harm’s way. evidence will be presented that 
suggests these health statistics are in part due to diminished self-control -  
the ability to inhibit inappropriate desires, emotions, and actions in 
favor of appropriate ones. Findings of adolescent-specific changes in 
self-control and underlying brain circuitry are considered in terms of 
how evolutionarily based biological constraints and experiences shape 
the brain to adapt to the unique intellectual, physical, sexual, and social 
challenges of adolescence. 
Participation in this course will lead to the learner to: 1) understand 
what situations may lead to a break down in self-control in adolescents; 
2) describe how changes in brain circuitry help to explain these changes; 
and 3) explain when the capacity for self-control reaches adult like 
ability.
Correspondence: BJ Casey, PhD, Psychology, Yale University, Kirtland 
Hall 211, 2 Hillhouse Ave, New Haven, CT 06511, United States. 
E-mail: bj.casey@yale.edu

Ce Workshop 6. Clinical assessment of Frontal 
Lobe Functions: a Historical Perspective of the 
application of the boston Va Jamaica Plans Va 

Process approach

Presenter: donald T. stuss

1:00–4:00 p.m.

d.T. sTuss. Clinical Assessment of Frontal Lobe Functions: A 
Historical Perspective of the Application of the Boston VA Jamaica 
Plans VA Process Approach.
The lens of this workshop is the clinical assessment of frontal lobe 
functioning from a personal historical perspective. The first part of the 
course emphasizes operational definitions, theoretical and anatomical. 
second, results of early studies using commonly used tests of “executive” 
functioning (e.g., WCsT, stroop) will be highlighted. Third, research 
based on an approach that emphasizes a process approach will demon-
strate that different frontal regions are related to very specific domain 
general attentional functions. Against this background, we will return to 
a potential re-interpretation of the standard Fl tests. The fifth section 
briefly summarizes the role of the Fl in processes such as theory of 
mind, and behavioural/emotional self-regulation; together with the 
attentional studies, this leads to a revised model of Fl functioning. 
Finally, the potential application to rehabilitation will be discussed.
As a result of participation in this course, the learner will achieve:  
(1) a deeper understanding of the complexity of anatomy and func-
tions relationships of the Fl; (2) the ability to apply knowledge of Fl 
functions to the interpretation of clinically used Fl tests; (3) the ability 
to assess innovative research techniques for investigating frontal disor-
ders; and (4) the ability to apply this knowledge to neurorehabilitation 
approaches.
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Correspondence: Donald T. Stuss, PhD, Psychology/Neurology, 
University of Toronto, 135 George St. South, Suite 805, Toronto,  
ON M5A 4E8, Canada. E-mail: donaldt@stussassoc.ca

Poster session 1. epilepsy & neuroscience

2:45–4:00 p.m.

Cognitive neuroscience

e. aGarunOV, b.L. deFeIs, y. Gazes, r.P. sLOan & y. sTern. 
Processing Speed and White Matter Integrity Across Young 
Adulthood to Late-mid Life.
Objective: A decline in processing speed across the adult lifespan has 
been shown to diminish cognitive performance. White matter integrity, 
measured with diffusion tensor imaging (DTi), declines with aging. 
We aimed to examine the contribution of white matter integrity, as 
measured by global mean fractional anisotropy (FA), on processing 
speed in a sample of healthy adults ranging from 20 to 64 years old.
Participants and Methods: 118 sedentary but otherwise cognitively 
healthy adults were evaluated. Processing speed was measured using 
the WAis-r Digit symbol task. DTi data were acquired with a b value 
of 800 s/mm2 and 55 directions, and processed in Fsl with the eddy_
correct module, and FA was calculated for each voxel using the FDT 
module in Fsl. Mean FA was then calculated as the overall mean across 
all voxels. Mean FA and demographic variables were used in linear 
regression models to predict performance on the digit symbol task.
results: our sample had a mean age of 39.9 (±13.41) years, was 
68.1/31.9 Female to Male, and had an average education of 16.14 years 
(±2.65). Controlling for age, gender, education, and ethnicity, mean FA 
significantly predicted processing speed (β=.213; p=.032), with higher 
mean FA associated with faster processing speed. When Vo2max, a 
measure of aerobic fitness, was also included in the analyses, it did not 
correlate with processing speed.
Conclusions: Higher mean FA, i.e. more intact white matter integrity, 
significantly predicted faster processing speed, even when controlling for 
age. This is notable because higher age correlates strongly with reduced 
FA. Aerobic capacity was not related to processing speed, but all subjects 
in this sample were below median Vo2max so this may be a function 
of restricted range. These findings provides some insight into the basis 
for diminished processing speed in healthy aging.
Correspondence: Emil Agarunov, BS, Columbia Medical Center, 631 
West 168th st., P&S box 16, New York, NY 10032, United States. E-mail: 
ea2715@columbia.edu

M. bedard, r. WOOds, C. CruMP, J. WILey, a. MOrTOn 
& H. anIsMan. The Moderating Influence of the Val66Met 
Polymorphism of the Brain Derived Neurotrophic Factor Gene 
in the Relation Between Cognitive Flexibility and Perceived 
Loneliness Relevant to Depressive Symptoms.
Objective: Brain derived neurotrophic factor (BDnF) is involved in 
neurogenesis and neuroplasticity in the support of neurons (Binder  
& scharfman, 2004). A single nucleotide polymorphism of the Val66Met 
BDnF gene, comprising a substitution of the amino acid valine (Val) to 
methionine (Met), has been associated with reduced BDnF secretions 
(egan et al., 2003), and decreased functional and structural connectivity 
of the frontal lobe (kim et al., 2006). Cognitive flexibility, which refers 
to the ability to shift cognitive sets according to changing environmental 
demands, may allow for greater affective outcomes during stressor expe-
riences, and may be subserved by prefrontal neurocognitive correlates 
(eslinger & grattan, 1993). interestingly, individuals that perceive 
greater social isolation may also exhibit affective dysfunction, as well 
as alterations in the functioning of frontal cortical areas (nakagawa  
et al., 2015).

Participants and Methods: undergraduate students (N = 428) 
provided self-report data on cognitive flexibility, perceived loneliness,  
depressive symptoms, and gave saliva samples for DnA genotyping.
results: Depressive scores increased with greater feelings of loneli-
ness and lower levels of cognitive flexibility. An additional moderation 
analysis to examine the influence of BDnF genotype on these relations 
revealed a three-way interaction, which indicated that at lower levels of 
cognitive flexibility, Met carriers exhibited lower depressive symptoms 
in the presence of low perceived loneliness. However, with high levels 
of cognitive flexibility, the Val/Val carriers displayed higher levels of 
depression than did the Met carriers when loneliness was high.
Conclusions: These findings suggest that those with the Val/Val geno-
type, associated with greater neuroplasticity, may be more sensitive 
to loneliness experiences, despite reports of being cognitively flexible, 
and consequently may have adverse neurocognitive vulnerability to 
depression.
Correspondence: Marc Bedard, Master of Science, Department of 
Neuroscience, Carleton University, 1125 Colonel By Drive, Ottawa, 
ON K1S5B6, Canada. E-mail: marc.bedard@carleton.ca

C.M. FIGuerOa, K. HazLeTT eLVerMan, r.J. MCKIndLes, 
r.e. MarIneLLI, b.d. sCHMIT & K.a. nIeLsOn. Reinforcement 
Learning and Error-Related Negativity Distinguish Healthy Elders 
at Genetic Risk for Alzheimer’s Disease.
Objective: The neural networks underlying reinforcement learning 
(rl) involve many of the same structures detrimentally affected by 
Alzheimer’s disease (AD), such as the hippocampus. yet, rl and non- 
invasive evaluation of its neural underpinnings have been underutilized 
as a framework for understanding AD pathology and its pre-clinical 
states. This study aimed to provide a novel approach for assessing 
subtle changes in asymptomatic apolipoprotein-e (APoe) ε4 carriers 
and non-carriers.
Participants and Methods: electroencephalography was collected 
from 40 healthy APoe genotyped older adults (Male n=11; Mage=79.30; 
Medu=14.88 years) during an rl task comprised of rl and implicit 
learning phases. neural components associated with the error detection 
system underlying rl, specifically the response error-related negativity 
(ern) and the feedback error-related negativity (Frn), were examined 
for individuals at low risk (APoe ε4-; n=20) and high risk for AD 
(APoe ε4+; n=20).
results: rl task performance did not differ between risk groups. yet, 
the high-risk group consistently elicited greater ern peak amplitudes 
than the low-risk group. examination of the Frn peak amplitude 
showed that the high-risk group did not differ between early and late 
learning, indicating a deviation from typical rl processes. implicit 
learning results revealed that the risk groups differed on intermediate 
conflict trials, with a trending difference for low conflict trials.
Conclusions: Despite intact learning, the neural correlates of rl are 
believed to provide evidence that hippocampal dysfuntion disrupts the 
transfer and use of learned information among high-risk individuals, 
altering the hippocampal-frontostriatal circuit responsible for adaptive 
behavior. These results indicate that disease-related changes can be 
identified prior to clinical diagnosis or functional decline using an rl 
paradigm and a non-invasive assessment of neural function, which may 
inform clinical conceptualization, assessment, and treatment.
Correspondence: Christina M. Figueroa, Ph.D., Psychology, Marquette 
University, 600 N. Wolfe St., Meyer 218, Baltimore, MD 21287-7218, 
United States. E-mail: christina.figueroa@marquette.edu

T.d. KaeMMerer & L.H. Lu. Implicit Motor Sequence 
Learning among Healthy Older Adults and Older Adults with Mild 
Neurocognitive Disorder: Examining the Impact of Embedded 
Associative Structure.
Objective: explicit memory decline is a well documented feature of 
older adulthood and late-life neurocognitive disorders. To date, it 
remains unclear whether older adult populations experience parallel 
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declines in implicit learning and memory, though previous research 
has suggested age-related deficits in implicit learning when the infor-
mation being acquired contains higher-order associative structure. We 
evaluated implicit motor sequence learning among healthy older adults 
and older adults with mild neurocognitive disorder of probable Alzhei-
mer’s or cerebrovascular etiology, with an eye toward the impact of 
embedded associative structure. given previous literature implicating 
medial temporal lobe structures in the implicit learning of higher-order 
structure, we assessed the extent to which performance on another 
medial temporal lobe-dependent task (a verbal list-learning measure) 
predicted higher-order motor sequence learning among older adults.
Participants and Methods: Participants were healthy, community- 
dwelling older adults (n = 23) and older adults with mild neurocogni-
tive disorder (n = 8) presenting for neuropsychological evaluation at a 
university-based outpatient senior health clinic. T-tests and regression 
analyses were used to analyze between-group learning differences and 
to explore the extent to which explicit verbal learning predicted second-
order motor sequence learning.
results: older adults with mild neurocognitive disorder displayed 
impaired learning of second-order associations relative to healthy older 
adults. Across the study, explicit verbal learning performance predicted 
motor sequence learning of second-order associations above and beyond 
the effects of age and estimated premorbid intellect.
Conclusions: These preliminary findings provide a meaningful contribu-
tion to the learning literature, especially with regard to implicit learning 
capacity among both healthy and clnical older adult populations.
Correspondence: Tobias D. Kaemmerer, Roosevelt University, 2017 
Washington Avenue, Unit 415, St Louis, MO 63103, United States. 
E-mail: botias108@gmail.com

e. KITCHener, r. MCCarTHy & C. KIPPs. Category Specificity 
in Right Temporal Variant Semantic Dementia.
Objective: semantic Dementia (sD) most frequently begins in the left 
temporal lobe before spreading bilaterally, and predominantly right-
sided cases are relatively rare. sD is generally considered to result 
in generalized semantic loss and category-specificity has only rarely 
been reported. We have had the opportunity to compare the pattern of 
semantic memory loss in two cases of right-onset sD with that of another 
case having left temporal onset.
Participants and Methods: Participants were three sD patients, two 
right-onset (sW, 54-year-old male; PT, 68-year-old female) and one 
left-onset (lC, 56-year-old female). We investigated patients’ abilities 
to name and comprehend pictures and words in the categories of people, 
living things and inanimate objects.
results: Both right-onset cases showed loss of familiarity for famous 
people from pictures and also loss of knowledge of famous names, 
although ability to match faces across viewpoints was within normal 
range. Patient sW showed greater difficulty with naming objects than 
living things; however, patient PT did not demonstrate any category 
effects (simply showing focal prosopagnosia). left-onset case lC 
showed a pattern of object naming impairment comparable to sW but 
with no prosopagnosia. For both sW and lC, object knowledge was 
significantly more impaired when tested by words rather than through 
pictures.
Conclusions: right-onset sD cases showed impairment of person 
knowledge across verbal and visual domains. Patients lC (left-onset) 
and sW (right-onset) demonstrated focal progressive aphasia differen-
tially affecting knowledge of objects; however, lC was not prosopag-
nosic. These findings, taken in conjunction with evidence from the 
literature of cases of selective loss of animals and living things, raise 
the possibility of a degree of independence between post-perceptual 
representations of people, objects and living things. implications of these 
findings for theoretical models of semantic organization are discussed.

Correspondence: Erin Kitchener, PhD, Psychology, William James 
College, Beth Israel Deaconess Medical Centre, Div. Cognitive 
Neurology, 330 Brookline Ave, Boston, MA 02115, United States. 
E-mail: ekitchener@gmail.com

e.n. MerCer, J. beCK, J. reMer, T. HarrIsOn GOLdMan, 
V. d'sa & s. deOnI. Cognitive Development Trajectories of 
Planned Cesarean Sections and Vaginal Births.
Objective: Prior cross-sectional studies comparing cognitive develop-
ment in children born via planned Cesarean section (PCs) vs. vaginal 
birth (VB) present conflicting reports. We sought to further examine 
the longitudinal cognitive development of PCs and VB children from 
birth to 68 months.
Participants and Methods: The Mullen scales of early learning 
(Msel) was used to assess cognitive development in 52 PCs chil-
dren (23 female) with a mean age of 2.2±1.6yrs and 222 VB children  
(68 female) with a mean age of 2±1.5yrs. Children were assessed up to 
5 times with an inter-assessment period of 6 or 12 months. The groups 
did not differ significantly in socio-economic status, ses (p=0.24), but 
maternal age of the PCs delivery group was significantly older (28.5±5.7 
vs. 32.8±5.9, p<0.001). The early learning Composite (elC) from the 
Msel was used to quantify cognitive ability. A linear mixed-effects 
model (elC(Age)=αAge + β) was used to examine the group-wise trend 
in elC in each group. An unpaired t-test was used to compare slope 
(α) and intercept (β) values between the groups.
results: our results showed no significant difference in intercepts 
between the groups (p=0.197), suggesting that both groups did not 
differ at birth. There was a significant difference in the rate (slope) of 
development (p<.001); the PCs group’s elC scores improved with age 
while the VB group did not. Despite this, the mean difference at 5 years 
was 7.05, within one standard deviation of the test’s mean implying both 
groups are considered normally developing.
Conclusions: our results do not indicate that PCs children showed a 
cognitive disadvantage compared to VB children. While we did observe 
a trend of increasing ability with age in the PCs group, which future 
research should investigate, the mean of each group was within the 
85-115 score range of neurotypical development. The maternal age of 
the PCs group was slightly older, but prior studies have not revealed 
significant differences in child cognitive outcomes across this age range 
of the mothers.
Correspondence: Emily N. Mercer, B.A. in Psychology from Providence 
College, Engineering (Advanced Baby Imaging Lab), Brown University, 
194 First Street, Pawtucket, RI 02861, United States. E-mail: emily_
mercer@brown.edu

L.L. LaPOInTe, C. OH, J.a.G. sTIerWaLT & C.G. MaITLand. 
The Effects of Cognitive Loading on Parameters of Gait and 
Possible Risk of Injurious Falls.
Objective: injurious falls are an intense concern for society and health-
care organizations. The aggregate u.s. national cost of hospital care for 
adults who came in through emergency departments for an injurious 
fall was $6.8 billion. in Parkinson disease (PD) studies report that 
nearly 70 % have been hospitalized for injurious falls within the past six 
months. Many of the causes of injurious falls are obvious: neuromuscular 
compromise, medications, and motor neuron disease. one less obvious 
cause is cognitive resource allocation and for the past eight years we have 
investigated the effects of simultaneous cognitive loading while walking 
across a variety of participant samples and cognitive load conditions.
Participants and Methods: 112 young and older healthy adults and 
20 persons with Parkinson disease were measured under conditions 
of simultaneous walking and talking during control (just walking), 
low loads (e.g. counting by ones) and high cognitive-linguistic loads  
(e.g. subtracting from 95 by 3s). The gAiTrite walkway system with 
16,000 embedded sensors was used to derive performance across 
selected spatial and temporal gait parameters.
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results: Cognitive loading during simultaneous walking was found to 
be a significant disrupter of gait and a predictor of future falls. signif-
icant differences were found across conditions, especially on measures 
that are highly correlated with future injurious falls.
Conclusions: implications for brain-based disorders and the prevention 
of costly injurious falls were drawn from this aggregate of subjects.
Correspondence: Chorong Oh, School of Communication Science and 
Disorders, Florida State University, 1121 Martin St, Tallahassee,  
FL 32303, United States. E-mail: co14e@my.fsu.edu

s. ryMan, a.b. dOdd, J. LInG, n.a. sHaFF, C.J. WerTz  
& a.r. Mayer. Multimodal Cognitive Control: an fMRI study of 
the AX-CPT.
Objective: Cognitive control is broadly defined as the set of mechanisms 
required to pursue a goal, especially when strong competing responses 
must be overcome. Although the functions of the frontal lobe regions 
involved in cognitive control are well documented, their role in multi-
sensory contexts are less well understood. The current study examines 
behavioral and neural measures of cross-modal cognitive control and 
how they relate to established measures of neurocognitive function.
Participants and Methods: Forty-six healthy adult volunteers  
(28 males; mean age = 31.8±7.4 years; mean education = 15.2±1.9 
years) underwent fMri while performing a multimodal cognitive control 
task, the AX Continuous Performance Test (AX-CPT). Additionally, 
participants completed two valid and reliable measures of neurocogni-
tive function, the eXAMiner and the MCCB. Within subjects t-tests 
and Pearson zero order correlations were used to examine hypotheses.
results: rT data indicated A cues had significantly faster reaction 
times than B cues and AX trials had significantly faster reaction times 
than both AX and By trials. Working memory in addition to other 
measures from both the eXAMiner battery and MCCB were inversely 
related to rT across several trial types. Preliminary fMri results indicate 
activation of the anterior cingulate cortex, ventral and dorsal lateral 
frontal cortex, superior parietal and temporal cortices, striatum, subtha-
lamic nucleus (sTn), thalamus and cerebellum during conditions that 
required individuals to utilize cognitive control to overcome a pre-potent 
response.
Conclusions: Behavioral and fMri data suggest that reaction time, 
accuracy, and PsC during a cross-modal cognitive control task function 
similarly to a unimodal task. Cross-modal cognitive control activated 
widespread regions of the cognitive control network including those 
implicated in proactive cognitive control as well as response inhibition.
Correspondence: Sephira Ryman, University of New Mexico, 800 
Madison St. NE, Albuquerque, NM 87110, United States. E-mail: 
sephira.ryman@gmail.com

C.T. sMITH, r. sMITH, a. sanOVa & W.d. KILLGOre. The 
Neural Basis of Emotional Working Memory and Its Relation to 
Adaptive Emotional Functioning.
Objective: While the neural correlates of exteroceptive working memory 
(WM) have received considerable empirical analysis, few studies to date 
focus on WM for emotional information and its relation to emotion- 
focused attention. given the known mechanistic overlap of attention 
and WM, we predicted a similar overlap for the emotional domain.  
As previous findings link emotion-focused attention to medial prefrontal 
cortex (MPFC) activation, we hypothesized that MPFC would also be 
associated with emotional WM (eWM), and examined how individual 
differences relate to emotional awareness (eA) and emotional intelli-
gence (ei).
Participants and Methods: During fMri, 26 participants (13 female) 
completed an eWM task that displayed emotion-provoking and neutral 
images. We compared a condition where participants held their emotional 
response to the images in WM (eWM), to a control condition where 
they held the visual content in WM instead (VWM). They completed 
measures of eA and ei, including the levels of emotional Awareness 
scale (leAs), the Trait emotional intelligence Questionnaire (TeiQue), 

and an eA assessment of emotional perception within animations of 
moving shapes (Animations Task; AT).
results: eWM was associated with clusters of activation in left and right 
MPFC, and a posterior cluster spanning the dorsomedial frontal cortex 
(DMFC) bilaterally. DMFC activation was associated with leAs total 
(r=.401), leAs other (r=.470), and AT (r=.53). right MPFC activation 
correlated positively with AT (r=.403). left MPFC activation was asso-
ciated with the emotion regulation, impulse control, stress management, 
adaptability, and self control subscales of the TeiQue.
Conclusions: This suggests that medial frontal regions may be uniquely 
engaged during eWM (i.e., relative to VWM), supporting our hypothesis 
that eWM and emotion-focused attention share overlapping mecha-
nisms. our results also suggest that medial frontal regions engaged by 
eWM play a role in cognitive-emotional functions that require recog-
nizing and regulating emotional states.
Correspondence: Courtney T. Smith, University of Arizona, 2875 E 6th 
Street, Unit 101, Tucson, AZ 85716, United States. E-mail: courtneys@
email.arizona.edu

H.a. sMITH, b.s. adaMs, K.a. CarbIne & M. LarsOn. Does 
Positive Affect Enhance or Disrupt Cognitive Control Processes? 
An Event-Related Potential (ERP) Study.
Objective: Previous research indicates positive affect facilitates many 
cognitive processes; however, recent studies suggest positive affect may 
be associated with increased distractibility decreasing regulative cogni-
tive control processes. We tested the hypothesis that positive affect is 
associated with altered context maintenance processes as measured by 
the cue-related slow wave of the event-related potentials (erP) relative 
to evaluative conflict-related neural processes measured by the n450 
and conflict slow potential erPs.
Participants and Methods: erP data were collected while 44 healthy 
undergraduate participants completed a modified single-trial cued 
version of the stroop task. on each trial, participants viewed a pleasant, 
neutral or unpleasant international Affective system picture followed by 
an instruction cue to name the color or read the word of the subsequent 
congruent or incongruent stroop stimulus.
results: Behaviorally, accuracy was decreased following presentation 
of pleasant or neutral stimuli relative to unpleasant stimuli. The cue- 
related slow wave erP associated with context maintenance did not 
significantly differentiate color from word instructions cues and did 
not differ as a function of picture valence (all ps > .05). similarly, the 
n450 erP associated with conflict detection did not differ by valence. 
The post-conflict slow potential (conflict sP), however, differed by 
stroop congruency and was more positive on incongruent trials during 
unpleasant and pleasant conditions relative to neutral.
Conclusions: Findings indicate unpleasant iAPs stimuli decrease accu-
racy on a cued-stroop paradigm but that erPs associated with context 
maintenance and conflict detection are not differentially impacted 
by picture valence. Post-conflict processing (incongruent conflict sP 
amplitude) was impacted by the more arousing pleasant and unpleasant 
conditions—suggesting trial-by-trial arousal levels influence conflict 
processing more so than context maintenance.
Correspondence: Hilary A. Smith, Clinical Psychology, Brigham Young 
University, 12973 S. Harvest Field Cir., Riverton, UT 84065, United 
States. E-mail: hilary.anne.smith@gmail.com

J.a. Turner, d. burneT, a. aHMadI, s. HeGerTy & 
H. OFFuTT. Neural Circuits of Source Memory and Imagination.
Objective: reality monitoring is the ability to differentiate between 
actual experiences and self-generated or imagined experiences. The 
relationship between imagination and memory, and thus reality moni-
toring, in healthy individuals has been identified in several studies; 
people considered to be “high imagers” are more susceptible to false 
memories. We examine the brain networks active during visual and 
auditory imagination, and relate those to as imagery vividness reports.

INS17_Prog_Abs_Index-3.indd   5 28/12/16   12:20 PM



6 

Participants and Methods: We recruited 19 students from the gsu 
Psychology research Pool, and acquired fMri scans on a 3T siemens 
scanner while they heard or imagined hearing a set of simple sentences, 
or saw or imagined seeing a set of pictures. We examined signal changes 
in the superior temporal gyrus, visual areas, Brodmann areas 46/47, 
hippocampus and BA 7. source monitoring was assessed following the 
scan by testing their ability to remember which sentences or pictures 
they actually experienced, using a remember/know paradigm. We also 
collected measures of auditory and visual imagery vividness, and the 
experience of unusual subclinical experiences.
results: Participants maintained an average post-scan memory perfor-
mance > 60%, indicating they were able generally to monitor the source 
of their memory (real or imagined). in our regions of interest, the expe-
rienced stimuli resulted in robust activation, while the imagined stimuli 
also elicited weak but significant activation. The act of imagining a 
sentence or picture did not activate any of the regions more strongly than 
did experiencing the stimuli. We saw no differences in brain responses 
based on imagination vividness.
Conclusions: As has been found previously, we show that imagining 
a stimulus weakly activates a similar set of networks as the original 
stimulus. We have not found cortical regions differentially activated 
in those with more vivid imaginations. Future analysis will examine 
differences in encoding stimuli later mis-remembered as experienced 
when they were actually imagined.
Correspondence: Jessica A. Turner, Psychology, Georgia State 
University, 140 Decatur St., Atlanta, GA 30303, United States. E-mail: 
jturner63@gsu.edu

T.r. baL, r. sIuGzdaITe, d. MarInazzO & G. VInGerHOeTs. 
Effective Connectivity Underlying the Production of Speech and 
Hand Gestures.
Objective: To investigate the effective connectivity between parietal and 
frontal regions during the production of two types of complex movement 
(speech and praxis) in left and right language dominant participants.
Participants and Methods: We recruited healthy subjects with typical 
(n=10) or atypical (n=10) language dominance and explored correla-
tions of lateralization indices between activated regions during word 
generation and tool pantomime tasks using fMri. in all participants 
language and praxis shared the same hemisphere and revealed a network 
of overlapping frontal and parietal regions (Vingerhoets et al., 2013).  
We re-analyzed this data-set using structural equation modeling (seM) 
to explore causal relations between target areas including the dorso-
lateral prefrontal cortex (dlPFC), ventral and dorsal premotor cortex 
(vPMC, dPMC), superior and inferior parietal lobe (sPl, iPl).
results: The resulting model fits both groups of subjects (albeit in their 
left and right hemispheres respectively) and both tasks (tool use and 
word generation). The model revealed that sPl feeds to dPMC and iPl 
to vPMC, while both parietal regions project to dlPFC. A strong recip-
rocal communication exists between dPMC and vPMC. dlPFC receives 
parietal input and appears to feed input to both vPMC and dPMC.
Conclusions: With only minor differences between the volunteers with 
typical and atypical functional asymmetry, the suggested se model 
appears to accommodate the neural circuits underlying learned speech 
and gesture production. The production of complex movements, whether 
it be speech or tool use, relies on a common, co-lateralized, and perhaps 
evolutionary related neural connectome.
Correspondence: Guy Vingerhoets, Ghent University, Henri Dunantlaan 
2, Ghent B-9000, Belgium. E-mail: guy.vingerhoets@ugent.be

electrophysiology/eeG/erP

K.a. CarbIne, H.a. sMITH, e. MOdersITzKI, J. LeCHeMInanT 
& M. LarsOn. The Relationship Between Food-Related Inhibitory 
Control, Weight, and BMI Status: Implications for Calorie and 
Carbohydrate Intake.
Objective: The cognitive control process of food-related inhibition may 
relate to obesity and diet, which have significant implications for optimal 
health. examining neural correlates of cognitive control that influence 
diet and obesity may provide insight into what neural processes affect 
health outcomes. We assessed how inhibitory control for high- and 
low-calorie food cues, measured by the n2 component of the scalp- 
recorded event related potential (erP), differed by weight (kg), BMi, 
and related to food intake.
Participants and Methods: 24 lean (BMi< 25kg/m

2), 15 overweight 
(25kg/m

2<BMi<30kg/m
2), and 13 obese (BMi>30kg/m

2) participants 
completed two food go/no-go tasks, one with high- and one with 
low-calorie foods as no-go stimuli. Participants were then presented 
with a weighed ad libitum snack-food buffet to measure immediate food 
intake. Participants also recorded their food intake across four randomly 
assigned days using a multiple-pass recall.
results: A repeated measures AnoVA showed n2 amplitude was larger 
for no-go than go trials and a Task x Trial interaction showed no-go was 
larger than go amplitude on the high-calorie task but did not differ on 
the low-calorie task (ps<.01). n2 difference amplitude (no-go minus 
go) on either task did not relate to BMi or weight (ps>.05). regressions 
controlling for sex, age, and weight or BMi showed high-calorie n2 
difference amplitude predicted real-world calorie and carbohydrate 
intake recorded via the recall system. Participants with larger high- 
calorie n2 difference amplitudes consumed less calories and carbohy-
drates (ps<.05). High-calorie n2 difference amplitude did not predict 
calorie or carbohydrate intake from the ad libitum buffet (ps>.05).
Conclusions: regardless of BMi and weight, recruiting more cogni-
tive resources to withhold urges to eat high-calorie foods may aid in 
consuming less food in everyday life. Data suggest n2 erPs to go/no-go 
tasks provide valid information about real-world eating behavior and 
may be used to improve interventions and health outcomes.
Correspondence: Kaylie A. Carbine, B.S., Psychology, Brigham Young 
University, 6605 Amber Lane, Pleasanton, CA 94566, United States. 
E-mail: kaylie.carbine@gmail.com

C. KeITH, M. berTOLIn, r. Van PaTTen, d.a.s. KauFMan 
& T.W. buCHanan. Effects of Acute Psychosocial Stress 
on Attentional Resources and Response Inhibition: An 
Electrophysiological and Behavioral Study.
Objective: A growing body of research has demonstrated the detri-
mental effects of chronic stress on physical health, cognition, and 
emotional well-being. Additionally, acute stress has also been associated 
with decrements in neurocognitive performance. Although a number of 
studies suggest deleterious effects of acute stress on working memory 
function, few have examined its influence on attention and response 
inhibition.
Participants and Methods: in this study, 25 healthy undergraduate 
males were randomly assigned to perform either the Trier social stress 
Task (TssT; n=15) or a control “placebo TssT” (n=10), followed by 
a computerized go-nogo task during which high density event-related 
potentials (erPs) were recorded. Heart rate and cortisol changes were 
measured as a manipulation check and demonstrated that the TssT did 
indeed produce a physiological stress response.
results: significantly more omission errors were recorded in the stress 
group relative to the control group. Corresponding electrophysiological 
analyses demonstrated attenuated P3 amplitudes in the stress group 
during omission errors. in contrast, no significant group differences 
were observed for commission errors or n2 amplitudes.
Conclusions: our findings suggest that although response inhibition 
is left intact, acute psychosocial stress may be associated with lapses in 
attention, resulting in decreased processing of information and increased 
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omission errors. given the prevalence of acute psychosocial stressors 
in clinical populations, and the fact that attention serves as a gateway 
to all other cognitive functions, our results suggest that acute stress 
may have a significant deleterious impact on neuropsychological test 
performance, and should be appropriately accounted for by researchers 
and clinicians alike.
Correspondence: Cierra Keith, M.S., Saint Louis University, 4467 
Castleman Ave, Apt 2W, St Louis, MO 63110, United States. E-mail: 
keithc@slu.edu

s. LITHFOus, a. duFOur, O. desPres & b. rOssIOn. 
Investigating Face identity Discrimination using Fast Periodic 
Visual Stimulation (FPVS).
Objective: in this study, we investigated face identity discrimination 
processes using a novel approach in eeg: the Fast Periodic Visual stim-
ulation (FPVs). This approach consists in the exact synchronization of 
the brain response to the stimulation frequency and has been validated 
to study low and high level visual processes.
Participants and Methods: Twenty-eight young adults participated 
in the study (mean age = 22.8; sD = 2.4). Face stimuli were presented 
using FPVs at a fixed rate of 6 Hz. Adaptation to one face identity 
was induced by repeated presentation of that identity during a 60 sec 
adaptation sequence. After a short delay (i.e. between 9 and 15 s), the 
adapted face was presented in alternation with a novel face identity in 
a 20 sec testing sequence, resulting in a face identity repetition rate of  
3 Hz (i.e. 6 Hz/2). The magnitude of the 3 Hz response therefore reflects 
the spectral signature of adaptation to face identity. A control group was 
presented only testing sequences, to control for the influence of low-level 
processes in the 3 Hz response.
results: We found a selective electrophysiological response at 3 Hz 
distributed in the right occipito-temporal cortex in the adapted, but not 
in the control group, reflecting the spectral signature of adaptation to 
face identity. The 6 Hz presentation frequency elicited a strong response 
at the exact same frequency, distributed over the medial occipital cortex 
in both implicit recognition and control groups, reflecting general visual 
processes.
Conclusions: These results indicate that visual adaptation to one partic-
ular face identity produces an objective electrophysiological index of face 
discrimination between two face identities and provides an objective 
quantification of visual adaptation effect.
Correspondence: Segolene Lithfous, PhD, Psychological Research 
Science Institute, University of Louvain, Place du Cardinal  
Mercier 10, Louvain-la-Neuve 1348, Belgium. E-mail: segolene.
lithfous@uclouvain.be

P. ManGaL, J.a. LaFO, J. renFrOe, b.M. sCOTT, M. bradLey, 
M.s. OKun & d. bOWers. Modulation of Electrocortical 
Responses to Emotional Pictures in Parkinson’s Disease.
Objective: Previous research has reported that non-demented Parkinson 
(PD) patients exhibit blunted physiologic reactivity to emotional stimuli 
as indexed by startle eyeblink and electrophysiologic responses. This 
blunted reactivity is associated with apathy and worsening disease 
severity. The aim of this study was to learn whether PD patients could 
modulate emotional arousal (late positive potential, lPP) using reap-
praisal cognitive regulation strategies. We hypothesized that PD patients 
would have reduced abilities to increase and decrease lPP amplitudes 
compared to healthy controls (HC).
Participants and Methods: Participants included 27 PD and 18 age- 
and education-matched HCs, who were not demented, depressed, or 
apathetic based on standard screening indices. event related potentials 
were recorded while participants viewed standard sets of unpleasant 
and neutral pictures (iAPs) for 3 sec each. each picture was preceded 
by a 3 sec cue to “look”, “increase”, or “decrease” emotional reactivity 
to the picture. The lPP was averaged over 400 -700 ms post-picture 
over centroparietal sensors.

results: results of a mixed model group (PD, HC) X Condition (look, 
increase) AnoVA showed greater lPP amplitude during the increase 
compared to the look condition in the PD group, but not the HC group. 
neither group could decrease physiological reactivity. Cognitive tests 
of executive function (Trails, letter number sequencing, stroop) 
predicted the lPP amplitude for increase and look conditions in the 
PD group, but not for HCs, or lPP during the decrease condition.
Conclusions: The ability of PD patients to increase their electrocortical 
responses when cued compared to HCs may be due to differing levels 
of task motivation. These findings will be discussed in terms of psycho-
logical mechanisms and the utility of cognitive regulation strategies in 
patients with elevated apathy and/or executive deficits.
supported by T32ns082168 (Jl,Bs), 1r21ns079767 (DB), 
T32Ag020499 (PM), uF national Parkinson Disease Coe
Correspondence: Paul Mangal, B.S., Clinical Health Psychology, 
University of Florida, P.O. Box 100165, Gainesville, FL 32610-0165, 
United States. E-mail: pmangal@phhp.ufl.edu

T.L. MCKInney, e. VaCCarIeLLO, M. euLer & y. suCHy. 
Medial Frontal Theta Dynamics Predict Temperamental Self-
Regulation but Not Executive Response Inhibition.
Objective: eeg studies suggest that theta-band (4-8 Hz) neural oscil-
latory processes index medial frontal contributions to cognitive and 
affective aspects of behavioral self-regulation. However, it is unclear 
how these experimental findings relate to neuropsychological measures 
of self-regulation, such as executive response inhibition. This study 
examined theta-band activity from error trials during complex motor 
sequencing performance, and tested its differential contribution to exec-
utive versus temperamental aspects of behavioral self-regulation.
Participants and Methods: Thirty four healthy undergraduates under-
went eeg recording while performing a complex motor sequencing 
task from which error trials were examined. response inhibition was 
operationalized from a composite index of repetition errors obtained 
from verbal and design fluency tasks. Aspects of temperamental behav-
ioral regulation were examined via neo-Pi-r Conscientiousness and 
neuroticism measures. Theta band maximum inter-trial phase clus-
tering (iTPC) was measured from middle-frontal electrodes (Fz and 
FCz) on error trials time-locked to sequence presentation.
results: Theta iTPC was positively associated with Conscientious-
ness (r = .420), including the facets Competence (r = .466) and order  
(r = .451; all ps < .013). Theta iTPC was only marginally negatively 
related to neuroticism (r = -.312, p = .073), although did predict the 
impulsiveness facet (r =-.388, p = .023). Despite an acceptable internal 
consistency (α = .672), the response inhibition composite was not asso-
ciated with iTPC or any personality measures.
Conclusions: results suggest that error-related theta oscillations more 
closely reflect affective regulatory processes than those indexed by exec-
utive response inhibition. The pattern of relations suggests that medial 
frontal theta is associated with greater affective stability in the face of 
performance lapses. negative findings for response inhibition suggest a 
distinction between commission of errors and affective reactions to them.
Correspondence: Ty L. McKinney, PhD of Clinical Psychology, 
Psychology, Univeristy of Utah, 975e 400s #10, Salt Lake City,  
UT 84102, United States. E-mail: ty.mckinney.412@gmail.com

a.J. sTePHensOn, a.T. COrsOn, e. WaTsOn & d.e. eVerHarT. 
Behavioral Inhibition and Baseline Frontal Asymmetry are 
Associated with Sleep Quality Components.
Objective: Poor sleep has been linked to neurocognitive dysfunction, 
increased healthcare costs, and morbidity. The reinforcement sensi-
tivity Theory (rsT) has previously been employed to explore the 
individual differences associated with sleep-related disorders. rsT 
consists of distinct neurophysiological systems that relate to approach 
and withdrawal behaviors, including Behavioral Activation (BAs), and 
Behavioral inhibition (Bis) systems. BAs is associated with left frontal 
alpha activity (measured through eeg) and approach behavior, while 
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Bis is associated with right frontal activity and withdrawal behavior. 
Previous research has linked elevated Bis with emotional dysregulation 
and poor sleep. in this study it was hypothesized that Bis, and greater 
right than left anterior activation at baseline would be significantly 
related to individual components of the PsQi.
Participants and Methods: The relationships between Bis, BAs, 
frontal baseline eeg asymmetry, and the individual components of 
sleep quality using the Pittsburgh sleep Quality index (PsQi) were 
examined in a population of 75 university students.
results: The hypotheses were partially supported. Bis was associated 
with daytime dysfunction of the PsQi, r (75) = .337, p <.01). Further, 
greater right activity was weakly associated with sleep duration for  
F4, r (52) = -.279, p <.05), while greater left activity was associated 
with latency for F3, r (52) = .333, p <.05), and FC3, r (50) = .310,  
p <.05), and efficiency for F7, r (53) = .453, p <.01), F3, r (52) = .308, 
p <.05), FT7, r (52) = .354, p <.01), and FC3, r (50) = .300, p < .05).
Conclusions: These results suggest that the individual components of 
the PsQi, including daytime dysfunction, sleep duration, latency, and 
efficiency are related to self-reported behavioral inhibition and frontal 
eeg asymmetry. implications for these findings are discussed.
Correspondence: Alexandra J. Stephenson, BS, Psychology, East 
Carolina University, 104 Rawl Building, Dept. of Psychology, East 
Carolina University, 1001 East Fifth Street, Greenville, NC 27858, 
United States. E-mail: stephensona04@students.ecu.edu

y. WanG, F. GuO & L. baI. Narcissistic Personality Disorder 
Modulates the Outcome Evaluation of Trusting Strangers: An 
Event-related Brain Potentials Study.
Objective: narcissism Personality is often described as a personality 
characteristic involving arrogance, a feeling of entitlement, and the will-
ingness to exploit others. it’s an important factor which can influence 
the outcome evaluation of trusting strangers. in this study, we aimed to 
investigate that how narcissistic personality modulated outcome evalu-
ation during the trust game.
Participants and Methods: in the current study, 38 healthy undergrad-
uate participated in the experiment. Participants completed narcissistic 
personality inventory(nPi) and Beck depression inventory(BDi-ii). We 
employed the event-related potentials (erPs) while they playing the 
role of trustor in the one-shot trust game. During this game, they should 
decide whether to trust or not with different partners over 150 trials. 
The partners’ reciprocation strategy was designed by the experimenter 
(the reciprocate rate was 50%). All the participants were provided with 
post-decision feedback about the outcome of their decisions in each trail.
results: According to the average score of nPi, 19 participants scored 
below the 50th percentile of the scores were regarded as relatively low 
narcissistic, while the other 19 participants scored above the 50th 
percentile of the scores were regarded as relatively high narcissistic 
personality. There were significant differences between the two groups 
on the score of nPi, but not on BDi-ii. The dFrn in the relatively high 
narcissistic group is larger than that in the relatively low narcissistic 
group. As well, the P300 amplitude elicited by the feedback in the 
relatively high narcissistic group was larger than that in the relatively 
low narcissistic group, and this difference was significant at the fron-
talcentral area (FCz).
Conclusions: These result indicated that narcissistic personality trait 
influenced the evaluation during trust game, and might lead to less 
trust others in interpersonal exchange. The present study provides 
preliminary evidence that the narcissistic personality may modulate 
the outcome evaluation.
Correspondence: Yiwen Wang, Department of Psychology, Fuzhou 
University, 2 Xueyuan Rd, Fuzhou 350116, China. E-mail: 
wangeven@126.com

epilepsy/seizures

C.I. berMudez, W. JerMaKOWICz, C. MILLan, J. KOLCun, 
K. MCInerney, n. sun-susLOW, L. seGaLa, s. andersOn, 
s. de La Guarda, J.r. JaGId, M. LOWe, M.e. PaLOMeQue, 
r. rIbOT, e. serranO, L. TOrnes, n. VeLez-ruIz, a. Kanner 
& G.J. rey. Delayed Verbal Memory Decline Associated with Left 
Stereotactic Laser Ablation for the Treatment of Temporal Lobe 
Epilepsy.
Objective: This study examines whether pre-operative hippocampal 
volume, ablation size, and post-operative volume loss correlate with 
percent retention in verbal memory testing following stereotactic laser 
Ablation (slA) for the treatment of temporal lobe epilepsy.
Participants and Methods: 10 patients underwent left slA, 7 diag-
nosed with mesial temporal sclerosis. Mean duration of seizures was 24.3 
years (SD=11.2), age at time of surgery M=39 years (SD=14.1). 60% 
males, 80% White-Hispanics, and 20% African Americans, average 
education M=11.60 years (SD=2.6). neuropsychological evaluations 
were completed 6-12 months pre and repeated at 6-12 months following 
sAl. Volumetric analyses were completed by two independent experts 
using manual tracing with > 90% inter-rater reliability.
results: Prior to surgery, standard scores on immediate and delayed 
verbal memory did not correlate with hippocampal volume, but the 
ability to retain information from immediate to delayed testing (imme-
diate recall %– delayed recall %) was significantly correlated with hippo-
campal size (r= .715, p< 0.05, r2 =0.51). Patients received 4-6 ablations 
(M=5, SD=.47), with total volume loss ranging from 1292-2312 mm3 
(M=1710, SD=389), and 74-89% of the hippocampal structure ablated. 
repeated measures AnoVA comparing pre to post test performance on 
a story memory measure, revealed a significant difference in the percent 
of information lost from immediate to delayed testing from -9% pre to 
-21% following slA (F (1,4)=7.36, p<0.05, r2 =0.65) after controlling 
for pre-hippocampal volume as it related to % retention.
Conclusions: Hippocampal size was significantly correlated with 
ability to retain information over time. Better preserved mesial temporal 
structures and memory performance increases risk of decline following 
surgery. However, decline in % retention was still seen in all patients 
regardless of poor pre-surgical performance or volume.
Correspondence: Christina I. Bermudez, M.Ed., M.A., M.S., Psychology, 
Nova Southeastern University, 6510 Main St Apt 312, Miami Lakes,  
FL 33014, United States. E-mail: christina.bermudez1@gmail.com

C.I. berMudez, s. de La Guarda, K. MCInerney, C. MILLan, 
r. FIsHer, J. CraMer & G.J. rey. How to Measure the Quality 
of Life in Hispanics with Epilepsy? A Spanish Version of the 
Personal Impact of Epilepsy Scale in a Multicultural Treatment 
and Research Setting.
Objective: The Personal impact of epilepsy scale (Pies) is a self- 
administered questionnaire originally developed in english (2014). 
given the high number of spanish speaking individuals seeking treat-
ment for epilepsy in the us as well as a higher prevalence and incidence 
rates of epilepsy in latin America, our aim was to create a spanish 
translation and adaptation of the Pies that could be used in a multi-
cultural treatment and research setting among Hispanics worldwide.
Participants and Methods: 48 Patients referred for a neuropsycho-
logical evaluation with a diagnosis of epilepsy (english n=36, spanish 
n=12). referrals included pre-surgical evaluations (n=23), post- 
surgical follow-up (n=6), co-occurring psychogenic non-epileptic 
seizures (n=3), cognitive complaints (n=5), and mood disorders 
(n=11). sample was 52% female, mean age of 37.9 (sD= 14.2), with 
M=13.9 years of education (sD=2.3), FsiQ M=95.4 (sD=13.7), Beck 
Depression inventory (BDi) M=12.3 (sD=10.23), and Beck Anxiety 
inventory M=11.7 (sD=10). Translation of the measures included inde-
pendent translation by two native spanish speakers, back-translation by 
a native english speaker, expert feedback from neurologist specializing 
in epilepsy, and community feedback from patients with epilepsy not 
involved in the study.
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results: T-test and chi square analysis revealed no significant group 
differences in age, gender, education, FsiQ, BDi, or BiA scores. A 
MAnCoVA indicated no significant differences between english and 
spanish-speaking participants in the Pies total score or sub-scale 
scores, when controlling for FsiQ, BDi, or BAi scores.
The Total Pies score for the sample M=61.5 (sD=20.4), with the 
following subscale scores; seizure effects M=61.2 (sD= 26.5), Adverse 
Medication effects M=66.77 (sD=21.8), Mood and social Functioning 
effects M=57 (sD=25.1).
Conclusions: The spanish translation of the Pies has the potential to 
be a quick and effective quality of life measure for patients diagnosed 
with epilepsy. Comprehensive normative data will published when 
available.
Correspondence: Christina I. Bermudez, M.Ed., M.A., M.S., Psychology, 
Nova Southeastern University, 6510 Main St Apt 312, Miami Lakes,  
FL 33014, United States. E-mail: christina.bermudez1@gmail.com

C.I. berMudez, W. JerMaKOWICz, C. MILLan, J. KOLCun, 
K. MCInerney, n. sun-susLOW, s. de La Guarda, L. seGaLa, 
s. andersOn, J.r. JaGId, M. LOWe, M.e. PaLOMeQue, 
r. rIbOT, e. serranO, L. TOrnes, n. VeLez-ruIz, a. Kanner 
& G.J. rey. Improvement in Non-Memory Neuropsychological 
Test Performance Following Stereotactic Laser Ablation for the 
Treatment of Temporal Lobe Epilepsies.
Objective: To examine non-memory cognitive outcome following stereo-
tactic laser ablation (slA) in refractory temporal lobe epilepsy (Tle).
Participants and Methods: 18 patients underwent slA at the univer-
sity of Miami. Mean duration of seizures was 29.1 years (SD=11.3), 
age at time of surgery M=43 years (SD=13.4), 55% of the subjects 
were male, 78% White (78% Hispanic) and 22% African American, 
with an average education level of 11.39 years (SD=2.6). neuropsy-
chological evaluations were completed 6-12 months pre and post-slA. 
Volumetric analyses were completed by two independent experts using 
manual tracing with > 90% inter-rater reliability.
results: Patients had 3-6 ablations (M=4.7, SD=.75), with a total 
brain volume ablated ranging from 984-2312 mm3. Percentage of 
hippocampus ablated from 63-91% (M=81.59, SD=7.8). There was 
a significant negative correlation with total ablation size and post- 
operative engel classification (r=-.59, p<0.05). There was a significant 
positive correlation between number of ablations and post-operative 
graphomotor processing speed (r= .468, p< 0.05, r2 =0.22). no signif-
icant correlations were found between ablation size, post hippocampal 
volume, post-operative seizure frequency, or psychopathology and 
post-operative test performance.
statistically significant improvement was observed in overall intellectual 
capacities (FsiQ, p<0.05, M=5.33, SE=2.3) and mental set-shifting 
skills (Trail B, p<0.05, M=7.55, SE= 3.3). improvement was also noted 
in dominant hand fine motor dexterity (M=2.9, sE= 4.11), graphomotor 
processing speed (M=3.0, SE=1.85), and auditory attention (M= 6.0, 
se= 5.03), but these did not reach statistical significance, possibly due 
to limited sample size.
Conclusions: The current data suggest that there is an overall improve-
ment in cognitive functioning following slA, regardless of ablation 
size, duration of seizure disorder, or post-operative seizure recurrence. 
Further research includes examining post-operative medications, long-
term seizure outcomes, and eeg abnormalities.
Correspondence: Christina I. Bermudez, M.Ed., M.A., M.S., Psychology, 
Nova Southeastern University, 6510 Main St Apt 312, Miami Lakes,  
FL 33014, United States. E-mail: christina.bermudez1@gmail.com

C.I. berMudez, W. JerMaKOWICz, C. MILLan, J. KOLCun, 
K. MCInerney, n. sun-susLOW, s. de La Guarda, L. seGaLa, 
s. andersOn, J.r. JaGId, M. LOWe, M.e. PaLOMeQue, 
r. rIbOT, e. serranO, L. TOrnes, n. VeLez-ruIz, a. Kanner 
& G.J. rey. Visual and Verbal Memory Changes Associated with 
Left vs. Right Stereotactic Laser Ablation for the Treatment of 
Temporal Lobe Epilepsies.
Objective: To examine memory outcome following left vs. right stereo-
tactic laser ablation in patients with intractable temporal lobe epilepsy.
Participants and Methods: of 18 patients who underwent slA 
(left=10, right=8) at the university of Miami, 14 had a diagnosis of 
lateralized mesial temporal sclerosis (MTs) (left=7, right= 7, language 
dominance (left=16, right=1, bilateral= 1). Age at time of surgery was 
M=43 years (sD=13.4). Duration of seizures disorder was M=29.1 
years (sD=11.3). 55% males, 78% White (78% Hispanic) and 22% 
African American, average education level of M=12.4 years (sD=2.6). 
Volumetric analyses were completed by two independent experts using 
manual tracing with > 90% inter-rater reliability. neuropsychological 
evaluations were completed 6-12 months pre and repeated at 6-12 
months post sAl.
results: Prior to surgery, differences were only present in visual memory 
(F=.355 (1, 14), p<.03; left M= 39.78, sD=12.13, right M=26.86, 
sD=8.90). Following surgery lateralized analysis showed a significant 
decline in delayed verbal memory for left ablation only (F= 1 (1, 14), 
p<0.05, (Pre M= 42.25 sD=13.80 vs. post M=37.86, sD=16.16). left 
ablation patients also had a decline visual memory, but this did not 
reach statistical significance. in contrast, right ablation patients demon-
strated mean improvement in all verbal and visual memory measures, 
but not a significant change from pre to post scores. Ablation size and 
hippocampal volume loss was not significantly correlated with perfor-
mance in either visual or verbal memory measures for both right and 
left slA patients.
Conclusions: Findings suggest greater risk for memory morbidity 
following left slA surgery. in contrast, right slA patients, showed mean 
improvement in all memory scores. next steps include further analyses 
of pre-surgical atrophy and lateralization memory index.
Correspondence: Christina I. Bermudez, M.Ed., M.A., M.S., Psychology, 
Nova Southeastern University, 6510 Main St Apt 312, Miami Lakes,  
FL 33014, United States. E-mail: christina.bermudez1@gmail.com

s. CaVaCO, b. MOreIra, d. dIas, a. MarTIns da sILVa, 
J. LOPes, J. raMaLHeIra, J. FreITas & J. CHaVes. Auditory 
Verbal Learning Test in unilateral MTLE with hippocampal 
sclerosis.
Objective: To assess the lateralizing value of a verbal memory test 
in unilateral mesial temporal lobe epilepsy with hippocampal sclerosis 
(MTle-Hs).
Participants and Methods: Twenty-three right MTle-Hs and 26 
left MTle-Hs with similar demographic characteristics performed the 
Portuguese version of the rey Auditory Verbal learning Test (AVlT). 
none of the participants had epilepsy surgery prior to the assessment. 
Two neurorradiologists, blinded to the neuropsychological test results, 
identified by consensus the side of sclerosis based on visual inspection 
of 1.5 or 3.0 Tesla Mri scans. Chi-square test and t-test for inde-
pendent samples were used for group comparisons. roC curves were 
calculated to identify the best cut-off scores to discriminate right and 
left MTle-Hs.
results: regarding roC curves, the AuC for AVlT Delayed recall 
measure (mean scores: right MTle-Hs=8.1±2, left MTle-Hs=5.5±3) 
was 0.799 and for long-Term Percent retention index (lTPr; mean 
scores: right MTle-Hs=81.5±17.8, left MTle-Hs=58.2±30.1) was 
0.787. A Delayed recall<7 and a lTPr<72 were found respectively in 
73% and 77% of patients with left MTle-Hs, whereas 78% of right 
MTle-Hs patients scored 7 or above on the Delayed recall and 74% 
scored 72 or above on the lTPr index. However, none of the AVlT 
immediate recall trials (including the derived indexes: Total learning 
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and learning over Trials) or the Delayed recognition trial discrimi-
nated right from left MTle-Hs (p>0.05).
Conclusions: structural asymmetry of the hippocampus was strongly 
associated with a verbal memory test. impaired delayed recall of verbal 
information had high concordance with unilateral left MTle-Hs. This 
cognitive indicator can be useful in determining the lateralization of 
MTle-Hs before surgery. The study findings are consistent with recent 
clinical-pathological studies performed in resected hippocampal speci-
mens of MTle-Hs patients.
Correspondence: Sara Cavaco, Neurology, Centro Hospitalar do Porto - 
Portugal, Largo Prof. Abel Salazar, Porto 4099-001, Portugal. E-mail: 
smcavaco@icbas.up.pt

C.M. COnsIdIne, J.e. rOseberry, d. sabseVITz, L. GLass, 
J. bInder & s. sWansOn. The Clinical and Neuropsychological 
Characteristics of a Nocturnal-seizure Sample, with Case-matched 
Comparison to a Diurnal-seizure Contrast Sample.
Objective: seizure characteristics and neuropsychological dysfunction 
is better documented within diurnal than nocturnal epilepsy syndromes. 
it was expected that after controlling for demographic and seizure 
characteristics, a nocturnal-only seizure (ns) group would perform 
more poorly than a case-matched diurnal-only seizure group (Ds) on 
select neuropsychological measures, presumably due to disturbed sleep 
physiology.
Participants and Methods: Clinical and normed neuropsycholog-
ical data from 31 (women=10; Mage=36.65, sD=13.24; Meduc=13.26, 
sD=0.65) ns patients was extracted from an epilepsy database (n=525; 
5.57% nocturnal-only seizures). A case-matched (demographics & 
seizure characteristics) Ds contrast group was created. Correlation 
analyses between ns seizure-related variables and neuropsychological 
performances were conducted. The neuropsychological profiles of the 
ns, Ds, and entire database were overlaid for comparison. ns and Ds 
patients were compared using paired t-tests on select neuropsychological 
measures.
results: Compared to the entire database sample, the ns subgroup 
presented with significantly different seizure-foci (more bifrontal, 
less left temporal; p=0.048). reported number of seizures in the past 
month, lifetime tonic-clonic or status epilepticus episodes, and seizure- 
medications did not significantly differ between the ns subgroup and 
the overall database sample. The ns neuropsychological profile revealed 
weaknesses (~0.75 sD) in psychomotor-speed and executive functioning 
relative to norms. Psychomotor speed was significantly weaker in the 
Ds-matched sample (p=0.003).
Conclusions: nocturnal-only seizure presentation is relatively rare and 
more likely associated with bifrontal and right temporal seizure foci. 
ns neuropsychological performance weaknesses are similar to that of 
Ds performances, with the exception of potentially better preserved 
psychomotor-speed. Potential sleep disturbance due to nocturnal seizure 
activity does not appear to add to the cognitive morbidity found in 
epilepsy syndromes.
Correspondence: Ciaran M. Considine, Ph.D., Neuropsychology, 
Milwaukee VAMC, 5000 W. National Ave., Building 111 - Suite 3304, 
Milwaukee, WI 53295, United States. E-mail: considine.ciaran@gmail.
com

M. COrnWeLL, J. sPaT, e. sMITH-HyLe, J. suzuKI, 
s. MandeLbauM, M. bedersOn, L. LanGan, a. desOLLar, 
C. sTeInberG & H.a. bender. The moderating role of seizure 
variables on social communication difficulties in children with 
epilepsy.
Objective: it has been widely reported throughout the pediatric  
epilepsy literature that this population is at increased risk of socially- 
and developmentally-atypical behaviors (i.e., stereotypies, restricted 
range of interests and negative reaction to change) and social commu-
nication disorders (e.g., uncommon linguistic and conversational char-
acteristics). Both decreased opportunity for socialization and underlying 

neuropathology have been implicated as etiologies. The present study 
investigated the “competence correlates” associated with deficits in 
social interaction in children with different seizure types, varying age 
at onset, seizure frequencies and treatment regimens.
Participants and Methods: sixty participants (22 male and 38  
female), ranging in age from 6-17 years (M=11.91 years, sD = 3.01), 
comprised the sample. All participants had a confirmed diagnosis 
of epilepsy; children with FsiQs <70 were excluded. in addition to 
a comprehensive neuropsychological test battery, two parent-re-
port behavior rating scales, the Child Behavior Checklist (CBCl) 
and Behavior Assessment system for Children-2 (BAsC-2) were also 
completed.
results: Chi-square analyses failed to indicate a relationship between 
age at seizure onset and frequency on social skills and behavioral func-
tion. of the children receiving AeDs (70% of sample), scales reflecting 
“thought problems” (CBCl) and “atypicality” (BAsC-2) reached statis-
tical significance (P<0.05). in treatment naïve participants (30% of 
sample), there was an association between seizure type and thought 
problems, atypical behaviors and a global measure of psychiatric 
and behavioral symptomatology (BAsC Behavioral symptom index  
p =0.005).
Conclusions: This investigation identified several subgroups of children 
with epilepsy at increased risk for social skills and social communi-
cation deficits. Frequent assessment, psychoeducation, psychotherapy 
and/or cognitive remediation may be particularly critical for long-term 
outcomes in this population.
Correspondence: Melinda Cornwell, 1468 Madison Avenue, New York, 
NY 10029, United States. E-mail: melinda.cornwell@mssm.edu

d.M. dICKsOn, V.M. CueLLar, n. nussbauM & J.b. TITus. 
Expressive Language Measures in Focal Epilepsy: How Do They 
Relate and Do They Help with Lateralization?
Objective: research on adult populations with temporal lobe epilepsy 
suggests that performance on the Boston naming Test (BnT) has utility 
in predicting side of seizure focus. Despite common use of the BnT 
with pediatric epilepsy populations, literature regarding its utility in 
predicting lateralization of seizure focus is lacking. The present study 
offers a preliminary exploration of the performance of a pediatric sample 
with focal epilepsy on measures of expressive language.
Participants and Methods: The expressive language of 30 children 
with focal epilepsy was evaluated on measures of confrontational 
naming (BnT), expressive verbal knowledge (expressive Vocabulary 
Test-second edition; eVT-2), and verbal fluency (Delis-kaplan exec-
utive Function system; A Developmental neuroPsychological Assess-
ment-second edition). Age ranged from 6-18 years (mean age =11.86; 
sD = 3.84), and the majority had a right-sided seizure focus (n = 20) 
as confirmed with eeg. Correlational analyses were conducted between 
measures to consider construct commonality. independent t-tests were 
performed to assess the utility of these measures in lateralizing seizure 
focus.
results: Performance on all measures was higher for subjects with a 
right-sided seizure focus, but these differences did not achieve signifi-
cance; variability was more pronounced amongst subjects with a left-
sided focus. The correlation between BnT and eVT-2 standard scores 
was found to be strongly positive (r = .85, p < .001), providing evidence 
of construct commonality between these two measures.
Conclusions: These findings suggest that the clinical utility of expres-
sive language measures for lateralizing seizure foci may not apply to 
pediatric samples. While expressive verbal knowledge may be too broad 
of a construct to lateralize dysfunction, the lack of group differences 
in verbal fluency speaks to the importance of using a multifactorial 
approach when predicting lateralization. implications, strengths, and 
limitations of the current study will be discussed.
Correspondence: Duncan M. Dickson, MA, Educational Psychology, 
University of Texas at Austin, 213 Wisteria Way, San Marcos,  
TX 78666, United States. E-mail: duncandickson@utexas.edu
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L.e. KOrTHauer, d. sabseVITz, e.J. MaHOney, P. bauer, 
e.e. Quasney, L. GLass, s. sWansOn & J. bInder. Regional 
Subcortical Volumes are Associated with Pre-Operative Memory 
Performance in Left Anterior Temporal Lobectomy (ATL) Patients.
Objective: Hippocampal sclerosis and atrophy are common in temporal 
lobe epilepsy (Tle) patients. structural hippocampal changes have 
been associated with pre-operative memory performance and memory 
outcome following anterior temporal lobectomy (ATl). Additionally, 
prior research has shown wide extratemporal effects of Tle, including 
smaller volumes of subcortical structures such as the thalamus, putamen 
and caudate nuclei. However, little is known about the contribution of 
extratemporal structures to neuropsychological performance in Tle 
patients. The objective of this study was to characterize associations 
between memory performance and regional subcortical volumes in Tle 
patients.
Participants and Methods: Fifty-eight left hemisphere language domi-
nant Tle patients (M age = 35.4 years; 43% men) underwent neuropsy-
chological testing and Mri prior to left ATl. Memory measures included 
the Wechsler Memory scale logical Memory (lM), Visual reproduction 
(Vr), 7/24 spatial recall Test, and the selective reminding Test (srT). 
subcortical volume segmentation was performed using Freesurfer. For 
each structure of interest, asymmetry scores were calculated by taking 
the difference between right and left volume and dividing by total bilat-
eral volume of that structure.
results: greater rightward hippocampal asymmetry was associated 
with lower delayed recall on lM (r = -.45, p = .001) and the srT  
(r = -.39, p = .005). After controlling for hippocampal asymmetry, 
greater rightward thalamus asymmetry was associated with lower 
delayed recall on 7/24 immediate (r = -.29, p = .05) and delayed  
(r = -.40, p = .005) recall. The association between putamen asymmetry 
and lower 7/24 immediate recall was marginally significant.
Conclusions: Collectively, findings suggest that the integrity of subcor-
tical structures may contribute to memory performance in Tle patients, 
even after considering hippocampal volume asymmetries. subcortical 
structures may be an important part of a broader network that affects 
executive control of memory retrieval in Tle.
Correspondence: Laura E. Korthauer, M.A., Psychology, University of 
Wisconsin-Milwaukee, 2441 E. Hartford Ave., Milwaukee, WI 53212, 
United States. E-mail: korthau2@uwm.edu

J. LaFLeur, K.e. PaTrICK, J.b. dyKsTra, J. Cass  
& K. MCnaLLy. Impact of neuropsychological consultation in a 
multidisciplinary pediatric epilepsy clinic.
Objective: neuropsychologists are increasingly expanding their roles 
within multidisciplinary medical teams and are being tasked with devel-
oping innovative models of care that expand beyond traditional outpa-
tient assessment. The current study seeks to investigate the feasibility 
and utility of a mental health screening process and neuropsychological 
consultation within a multidisciplinary pediatric epilepsy clinic.
Participants and Methods: During outpatient clinic visits, parents 
completed the strengths and Difficulties Questionnaire (sDQ) to screen 
for emotional, behavioral, and attention problems. Parents also answered 
questions about their children’s academic needs. Based on screening 
cut-offs, neuropsychology staff then completed brief consultations during 
the medical appointment. Consultations involved assessing needs for a 
comprehensive neuropsychological evaluation, placing referrals, and/or  
providing behavioral recommendations. Follow-up questionnaires 
were obtained at subsequent clinic visits (number of visits ranged from 
2-6). Mixed effects models were conducted to investigate change in 
sDQ scores over time.
results: Consults were completed on 224 patients, ages 3-19. Controlling 
for effects of time, overall sDQ scores significantly declined in patients 
seen for a neuropsychology consultation (M before=26.06, SD =7.01; 
M after=24.37, SD =7.25 p < .005). Additionally, the proportion of 
children with elevated scores on the emotional, conduct, or hyperactive 
sDQ subscales decreased significantly from 70% to 59% (p = .002). 
The proportion of parents who indicated concerns that their child was 

not receiving adequate services in school also decreased from 48% to 
42% (p = .03).
Conclusions: Findings suggest that brief consultation during outpatient 
medical clinic visits may be a valuable service that neuropsychologists 
can provide as part of a multidisciplinary medical team. initial data 
suggest that consultation may lead to improvement in mental health 
problems and may help link children with appropriate school services.
Correspondence: Jacob LaFleur, B.A. Psychology, Behavioral  
Health, Nationwide Childrens Hospital, 482 W 2nd Avenue,  
Columbus, OH 43021, United States. E-mail: jacob.lafleur@
nationwidechildrens.org

y. Lee, T.M. MCMILLan, d. aLMane, M. HansOn, b. HerMann 
& J. JOnes. Psychosocial Outcomes 10-years After Diagnosis of 
Childhood Onset Epilepsy.
Objective: long-term effects psychosocial effects are linked to child-
hood-onset epilepsy. The present study examines the long-term effects 
of childhood-onset epilepsy on education, employment, quality of life 
and disability.
Participants and Methods: Children with epilepsy were followed at 
baseline within 12 months of epilepsy diagnosis and 10 years later into 
adulthood. The sample consisted of 55 healthy controls (Mage =12.36, 
SD = 2.97) and 53 individuals (Mage = 12.23, SD = 3.23) with epilepsy 
(29 localization-related, 24 generalized). individuals with epilepsy 
were categorized by remission status (remit = no antiepileptic drugs 
or seizures in the past 12 months, N=25). Participants completed a 
demographic questionnaire, WHo Disability Assessment schedule 2.0 
(WHoDAs), and WHo Quality of life-BreF (WHoQol-BreF) at 
follow-up. independent samples t-test and chi-square were conducted 
for data analysis.
results: Mean age of epilepsy onset was 11.96 years with a duration 
of 11.36 years. Compared to controls at follow-up, there were signif-
icant differences in WHoDAs-Cognitive function subscale, p <.01; 
WHoDAs-Participation in society subscale, p =.04; the WHoDAs total 
score, p =.03. However, there were no significant differences between 
controls and individuals with epilepsy in employment status, current 
marital status, earnings, and WHoQol at follow-up. There were no 
significant differences between remission status groups based on psycho-
social outcomes.
Conclusions: At 10-year follow-up significant group differences 
between the control and epilepsy groups occurred for measures of 
disability. notably, there were no significant differences in psychosocial 
outcomes in the remitted vs. the non-remitted epilepsy groups.
Correspondence: Yun-Pai (Beatrice) Lee, University of Wisconsin-
Madison, 2924 Harvey Street, APT 7H, Madison, WI 53715, United 
States. E-mail: lee@neurology.wisc.edu

d.K. ParKHursT, C.M. reynOLds, K. KIrLIn, s. sHaHId, 
C.J. dunCan, d. LOCKe & n.a. rOberTs. Ability of the Brown 
Location Test to Differentiate Right and Left Mesial Temporal Lobe 
Epilepsy: Replication in an Epilepsy Monitoring Unit Sample.
Objective: The Brown location Test (BlT) measures visual memory 
while minimizing reliance on verbal and writing abilities. Brown and 
colleagues investigated the BlT’s ability to differentiate right and left 
mesial temporal lobe epilepsy (rTle and lTle) among 16 rTle and 
13 lTle patients. They found both BlT learning and long delay trials 
predicted rTle diagnosis with good sensitivity and specificity, with 
model fit improvement from tests of verbal memory. Patients included 
in their sample had left hemisphere language lateralization confirmed 
by Wada testing. Due to the potential diagnostic utility of this measure 
and yet limited additional research on its ability to differentiate rTle 
and lTle, we sought to replicate Brown’s analyses.
Participants and Methods: Participants included 12 rTle and 19 
lTle patients from the epilepsy Monitoring unit (eMu) at Mayo Clinic 
in Arizona. The BlT consists of learning and recalling locations of 
shaded circles. We included the rey Auditory Verbal learning Test 
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(rAVlT) total and long delay scores to test improved categorization 
by a verbal memory task.
results: using bootstrapped hierarchical logistic regressions, diagnosis 
was not significantly predicted by learning or long delay trials of the 
BlT. Adding rAVlT scores in the second step did not lead to signifi-
cance for the predictors or overall models.
Conclusions: Though a small sample size limits the interpretability of 
null findings, our lack of replication in a similarly-sized sample without 
strict language lateralization may suggest that Brown and colleagues’ 
large effects may not necessarily translate to a more typical eMu clinical 
sample. Data collection is ongoing.
Correspondence: Dona Locke, AZ, United States. E-mail: Locke.Dona@
mayo.edu

C.M. reynOLds, d.K. ParKHursT, C.J. dunCan, s. sHaHId, 
d. LOCKe, K. KIrLIn & n.a. rOberTs. Predictive Factors of 
Alexithymia in Epilepsy and PNES.
Objective: Alexithymia is a personality trait characterized by a dimin-
ished ability to identify and describe feelings, as well as an inability to 
distinguish physical symptoms associated with emotional arousal. Alex-
ithymia is elevated in both patients with epilepsy and psychogenic none-
pileptic seizures (Pnes). To expand on previous research considering 
factors contributing to alexithymia in this population, we examined 
the extent to which scores on the Toronto Alexithymia scale (TAs-20) 
were predicted by performance on measures of executive functioning, 
language functioning, and depression.
Participants and Methods: We studied 154 Pnes and 161 epilepsy 
patients with video-eeg confirmed diagnoses. Composite scores were 
created to assess executive functioning (interference scores of the stroop 
Color-Word Test and Part B of the Trail Making Test) and language 
functioning (Animals, Controlled oral Word Association Test, and 
Boston naming Test). Depressive symptoms were measured with the 
Personality Assessment inventory.
results: Hierarchical linear regressions revealed that lower executive 
function, lower language performance, and higher depression predicted 
TAs-20 scores, with particularly the latter two predictors. These rela-
tionships were not moderated by diagnosis of Pnes or epilepsy.
Conclusions: Although alexithymia is prevalent in both epilepsy and 
Pnes, different neuropsychological processes may underlie this deficit 
in the two groups. Previously we found that relationships with language 
were stronger with epilepsy, but formal tests of moderation showed 
that language and depression were significant predictors, above and 
beyond executive control, in both groups. Thus, alexithymia may reflect 
impairments in language and psychiatric contributors in both Pnes 
and epilepsy.
Correspondence: Dona Locke, AZ, United States. E-mail: Locke.Dona@
mayo.edu

s. MaGnusOn, J.s. HundaL & b. FunK. Construct Validity of 
NAB Shape Learning in Predicting Mesial Temporal Lobe Seizure 
Lateralization.
Objective: The purpose of this study was to investigate the conver-
gent and discriminant validity of the nAB shape learning subtest in a 
population of epilepsy patients with epileptogenesis in either the left or 
right mesial temporal lobe.
Participants and Methods: seventeen adults previously diagnosed 
with localization-related (focal) epilepsy were interviewed and admin-
istered a comprehensive neuropsychological assessment during an inpa-
tient stay on an epilepsy Monitoring unit. each participant was tested 
individually and the neuropsychological data were collected between 
January 2015 and June 2016. Ten individuals had epileptogenic foci 
within the left mesial temporal lobe and seven individuals had epilep-
togenic foci within the right mesial temporal lobe.
results: significant findings emerged from Pearson correla-
tional analysis suggesting that the nAB shape learning subtest has 
adequate convergent validity and discriminant validity. Additionally, 

a correlational analysis between the nAB shape learning subtest and 
both the WAis-iV Pri and rCFT-Copy performances was analyzed and 
show no significant relationship, indicating that visual spatial skills are 
not a confounding variable effecting nAB shape learning performance.
Conclusions: The results suggest that the nAB shape learning subtest 
holds promise as a valid measure of nonverbal/visual learning and 
memory within a seizure disorder patient population. Furthermore, the 
findings also suggest that the nAB shape learning subtest appears to 
measure nonverbal memory independently of visuospatial and visuoper-
ceptual abilities. Although there was not a statistically significant differ-
ence between seizure lateralization and performance on the nAB shape 
learning, which may have been chiefly due to the limited sample size, 
the preliminary findings are promising. We feel that the nAB shape 
learning subtest warrants additional exploration regarding its ability 
to accurately differentiate and predict seizure foci lateralization.
Correspondence: Scott Magnuson, Psy.D., Ohio Health Riverside 
Methodist Hospital, 1200 Darcann Dr, Columbus, OH 43220, United 
States. E-mail: ScottAMagnuson@Gmail.com

M. MaIMan, V. deL bene, W.s. MaCaLLIsTer, e. FarreLL, 
L. VaurIO, M. arCe renTerIa, M. sLuGs, s. sHeLdOn  
& W. barr. Subjective cognitive complaints on the MMPI-2-RF are 
not associated with cognitive performance on neuropsychological 
measures among a sample of patients with epilepsy.
Objective: Adults with epilepsy frequently exhibit deficits on neuro-
psychological testing. Fewer studies have examined the assessment and 
validity of self-reported cognitive complaints. This study sought to eval-
uate the relationship between subjective cognitive complaints in adults 
with epilepsy, as measured by the Cog scale from MMPi-2-rF, and 
other measures included in a neuropsychological battery.
Participants and Methods: Twenty-three clinically referred adults 
(Age: M=42.67; SD=16.18; iQ: M=102.00; SD=17.52;) with a diag-
nosis of epilepsy or suspected of seizures underwent neuropsychological 
assessment, which included the Wechsler Abbreviated scale of intelli-
gence-2nd edition (WAsi-2), repeatable Battery for the Assessment 
of neuropsychological status (rBAns), and Minnesota Multiphasic 
Personality inventory-2-restructured Form (MMPi-2-rF). subse-
quently, correlational analyses were used to examine the relationship 
between subjective cognitive complaints and performance on cognitive 
testing and other validity scales from the MMPi-2-rF.
results: Correlational analyses revealed that participants’ scores on 
the Cog scale did not correlate significantly with their cognitive perfor-
mance on the WAsi-2 (Full scale iQ: r=-.21; Verbal iQ: r=-.06; Perfor-
mance iQ: r=-.27) or rBAns (immediate Memory: r<. 01; Visuospatial:  
r=-.21; language: r=. 03; Attention scale: r=-.12; Delayed Memory:  
r<. 01; rBAns Total: r=-.08). interestingly, their Cog scores did 
correlate significantly with several validity (rBs: r=.70; FBs: r=.52) 
scales from the MMPi-2-rF.
Conclusions: This pilot study compared self-reported cognitive 
complaints with performance on cognitive testing in adults with 
epilepsy. Consistent with results reported elsewhere, self-report cogni-
tive complaints did not correlate significantly with performance on 
objective cognitive measures, highlighting the importance of considering 
both self-report and objective measures when evaluating cognitive skills 
in this population.
Correspondence: Moshe Maiman, B.A., Psychology, Drexel University, 
4700 City Ave. Apt 6307, Philadelphia, PA 19131, United States. 
E-mail: mainman89@gmail.com

r. MCLauGHLIn, W.a. sCHraeGLe, n. nussbauM  
& J.b. TITus. Parental Helplessness and Executive Functioning 
in Pediatric Epilepsy.
Objective: Quality of life (Qol) in pediatric epilepsy is influenced by 
many factors, and research suggests that parental coping plays a role. 
little is known about the types of variables that impact parental coping. 
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This study examines the relationship of coping effectiveness with various 
epilepsy and cognitive variables.
Participants and Methods: The parents of 39 patients were adminis-
tered the illness Cognitions Questionnaire (iCQ) and the Behavior rating 
inventory of executive Function (BrieF). Demographic, epilepsy, and 
cognitive data were obtained from medical records. Correlation analyses 
were conducted between these variables, and a two-block hierarchical 
regression was performed to predict parental helplessness.
results: Correlational analyses revealed significant associations 
between parental helplessness and number of antiepileptic drugs 
(p =0.018), seizure frequency(p = 0.046), and the Behavioral regula-
tion index (Bri) of the BrieF(p = 0.025). The first stage of the hierar-
chical regression model revealed no significance with epilepsy, gender, 
and intelligence as predictors of parental helplessness. The addition of 
the Bri in the second stage resulted in a significant model(p = 0.022). 
Bri was the only significant predictor of helplessness(partial r = 0.348, 
p = 0.04).
Conclusions: Variance in parental helplessness ratings appeared to 
be uniquely accounted for by poor behavioral regulation even when 
accounting for intelligence and epilepsy variables. These findings 
suggest that executive functioning may play a significant role in a 
parent’s ability to cope with their child’s epilepsy. implications of these 
findings for developing interventions to improve parental coping and 
quality of life in epilepsy will be discussed.
Correspondence: Rachael McLaughlin, MA, Neuropsychology, Dell 
Children's Medical Center, 800 W 38th St, Apt 1110, Austin, TX 78705, 
United States. E-mail: rdayton88@gmail.com

L. naKHuTIna, H. ParK, T. MOunsey, s.a. MarGOLIs  
& a.C. GranT. The Relationship Between Prospective Memory 
Performance, Memory Complaints, and Depression in Ethnically 
Diverse Patients with Epilepsy.
Objective: in people with epilepsy (PWe) there is a poor association 
between episodic memory complaints and test performance. rather, 
episodic memory complaints are often related to depressive symptoms. 
PWe also have deficits in prospective memory (ProM), but studies of 
ProM in epilepsy are scarce. We investigated the relationship between 
ProM complaints, ProM performance, and depression in PWe.
Participants and Methods: ethnically diverse PWe (N=56; 59% 
Female; 51.8% African-American, 25% Caribbean-American, 19.6% 
latino; mean age 40.2; sD=12.5, mean years of education 12.7; 
sD=2.6) completed a ProM measure (Memory for intentions screening 
Test; MisT), the Prospective and retrospective Memory Questionnaire 
(PrMQ), and the neurological Disorder Depression inventory for 
epilepsy (nDDie). MisT and PrMQ results were characterized, and 
their relationship with depression on nDDie was examined.
results: Mean ProM performance on the MisT was borderline impaired 
(ProM Total: z = -1.8; 24-hour delay: 73.2% non-responders). ProM 
complaints on PrMQ were correlated with MisT ProM Total (r = -0.26, 
p < 0.05) but not with 24-hour delay (r = -0.08, p = 0.58). After 
controlling for age and education, ProM complaints did not significantly 
predict MisT performance (ProM Total: β = -0.152, p = 0.22; 24-hour 
delay: p = 0.94). nDDie scores were correlated with ProM complaints 
(r = 0.29, p = 0.03), but not with MisT scores (ProM Total: r = 0.05,  
p = 0.74; 24-hour delay: r = -0.04, p = 0.78). in addition, depres-
sion was not a significant moderator of the relationship between ProM 
complaints and MisT performance (ProM Total: β = -0.075, p = 0.52; 
24-hour delay: β = -0.194, p = 0.15).
Conclusions: ProM complaints were not predictive of objective 
ProM functioning. Consistent with studies of episodic memory, ProM 
complaints were significantly associated with depressive symptoms. 
However, depression did not moderate the relationship between ProM 
complaints and ProM performance.
Correspondence: Luba Nakhutina, Ph.D., Neurology, SUNY Downstate 
Medical Center, 880 W181st St, Apt. 5A, New York, NY 10033, United 
States. E-mail: luba.nakhutina@gmail.com

J. sPaT, a. PrITCHeTT, s. MandeLbauM, M. bedersOn, 
e. sMITH-HyLe, a. de-sOLLar HaLe, a.d. bOnO, 
L. MarCuse, M. FIeLds, J. yOO & H.a. bender. Differences 
in the Performance of ADHD and Epileptic Patients on Tasks of 
Attention and Executive Function.
Objective: it has been well established that children with epilepsy have 
a higher incidence of Attention-Deficit/Hyperactivity Disorder (ADHD) 
than neurologically healthy controls. However, few studies have estab-
lished the unique presentation of attentional deficit between these 
two disorders. An improved understanding of behavioral presentation 
and neuropsychological endophenotypes would be helpful in order to 
refine diagnostic decision making and provide more directed treatment 
interventions.
Participants and Methods: 21 children, mean age 10.1 ± 2.6  
(11 boys), were administered a comprehensive neuropsychological 
battery including commonly-administered measures of attention and 
executive functioning. of those, 12 had a diagnosis of epilepsy based 
on the international league Against epilepsy and 9 had a diagnosis of 
ADHD (based on parent symptom questionnaire).
results: no significant differences in inattention and hyperactivity 
symptoms emerged between the epilepsy and ADHD groups (snAP-iV 
Total p= 0.20). A measure of set-shifting and concept formation also 
failed to yield significant effects. in contrast, on the Connor’s Contin-
uous Performance Task, children with epilepsy displayed significantly 
less response variability than those with ADHD (p=0.05). Also, those 
with ADHD showed less consistency in reaction times at the different 
inter-stimulus intervals (i.e., higher standard error by inter stimulus 
interval p=0.05).
Conclusions: While many significant cognitive endophenotypes did not 
emerge between groups of children with epilepsy and ADHD, consis-
tency in reaction time appears to be spared in children with epilepsy, 
as compared to their peers with ADHD only, thus representing a unique 
and distinguishing feature. Doing so can help increase diagnostic accu-
racy and a establish a potential treatment target.
Correspondence: Alexandra Pritchett, B.S., Psychology, Queens College, 
57 Hausman St, Brooklyn, NY 11222, United States. E-mail: lexi.
pritchett@gmail.com

J. MCnabb, a.n. PuenTe, C. suLLIVan, M. TesTa & J. brandT. 
Can neuropsychological test scores predict Wada laterality?
Objective: Concerns about the clinical utility of the Wada test are well 
documented. Many clinicians now use noninvasive neuroimaging alter-
natives, but most have not considered neuropsychological test scores 
as a possibility. This investigation examined if neuropsychological test 
scores could predict Wada laterality scores.
Participants and Methods: 116 adult temporal lobe epilepsy (Tle) 
surgical candidates completed neuropsychological evaluations and 
Wada tests. seizure laterality was determined by video-eeg moni-
toring, brain Mri scans, and PeT scans. Wada laterality scores were 
calculated as the difference between scores after right and left injection 
divided by the sum of both scores, yielding a possible range of -1 (left- 
hemisphere dominant) to +1 (right-hemisphere dominant). 50 patients 
also completed post-surgical telephone evaluations.
results: Two-way between-groups AnoVA (handedness x seizure later-
ality) revealed right and left Tle groups had left lateralized language, 
but non-right handers were less lateralized. Both Tle groups had 
memory laterality contralateral to their seizure focus, and the non-right 
handers were more lateralized. Hierarchical linear regression revealed 
seizure laterality and handedness accounted for 8% of language later-
ality variance and 31% of memory laterality variance. neuropsycholog-
ical test scores explained incremental variance in predicting language 
laterality, but not memory laterality. Finally, language laterality was 
not predictive of any cognitive outcome, and memory laterality only 
predicted category fluency performance.
Conclusions: This investigation replicates the well-documented finding 
that seizure laterality and handedness predict Wada laterality. it also 
shows that neuropsychological test scores provide improved prediction 
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of language laterality, but not memory laterality. This suggests that 
the Wada test provides unique information for surgical determinations. 
nonetheless, the utility of the Wada test remains in question as laterality 
scores had limited prediction of outcomes.
Correspondence: Antonio N. Puente, University of Georgia, Psychology 
Building, Athens, GA 30601, United States. E-mail: APuente22@gmail.
com

z. resCH, e. GraCIan, e. Quasney, d. sabseVITz, J. bInder, 
W. MueLLer & s. sWansOn. Neuropsychological Changes 
Following Frontal Lobe Resections in Patients with Epilepsy.
Objective: The purpose of this investigation was to examine neuro-
psychological functioning after frontal lobe resection in patients with 
frontal lobe (Fl) epilepsy. Change from pre- to post Fl resection was 
examined in the following domains: executive functioning [Trails A 
& B, Controlled oral Word Association Test, Wisconsin Card sorting 
Test], memory [selective reminding Test (srT), Wechsler’s Memory 
scale logical Memory (lM) and Visual reproduction (Vr)], language 
[Boston naming Test], and motor functioning [Finger Tapping, 
grooved Pegboard]. Further, we compared the post-operative change 
scores between groups who underwent either dominant or non-dominant 
Fl resections.
Participants and Methods: Participants included 26 epilepsy patients 
who completed neuropsychological testing prior to and six months 
following Fl resection (Men = 13; right resection = 15; right Handed = 21;  
left Dominant for language = 21).
results: our findings revealed statistically significant post-surgical 
improvements in lM (p=.05) and Vr (p=.02) scores across all Fl 
resection patients. no statistically significant changes were observed 
for the remaining neuropsychological measures, nor were differences 
found in the outcomes of those who were left dominant for language 
and underwent a left vs right Fl resection. However, while statistically 
nonsignificant, the left Fl group had slight declines on the srT while 
the right Fl group improved.
Conclusions: The current study suggests that, overall, Fl resections 
are not associated with cognitive morbidity. While our findings are not 
consistent with previous investigations that found significant declines in 
executive functioning and psychomotor abilities following Fl surgery, 
variations in surgical parameters such as size and location of resec-
tions are likely also factors. our findings suggest that there is little risk 
for decline in executive functions, and that there are improvements in 
memory following Fl resections. Cognitive improvement may be related 
to seizure remission and/or practice effects.
Correspondence: Zachary Resch, Neuropsychology, Medical College of 
Wisconsin, 1538 S 4th Street, Milwaukee, WI 53204, United States. 
E-mail: zachary.resch@my.rfums.org

a. reyes, T. THesesn, W. barr, C. MOrrIsOn, C. MCdOnaLd, 
r. KuznIeCKy, O. deVInsKy & K. bLaCKMOn. Reduced frontal 
lobe neuronal activity at rest contributes to executive function 
decrements in patients with temporal lobe epilepsy.
Objective: Patients with temporal lobe epilepsy (Tle) show reduced 
bilateral frontal lobe activity at rest, as assessed by the fractional  
amplitude of low-frequency fluctuations (fAlFFs) in the resting-state 
fMri BolD signal. Bilateral cortical thinning has also been observed 
within the frontal lobes of patients with Tle. We investigate whether 
reduced fAlFF and cortical thinning are associated with performance 
decrements in set-shifting, an aspect of executive functioning that is 
commonly impaired in Tle.
Participants and Methods: resting-state fMri, volumetric Mri 
and neuropsychological data were obtained from 22 patients with 
Tle. fAlFF and cortical thickness were calculated at seven gyral-
based regions of interest (rois) within the frontal lobes. Measures 
of set-shifting included the number of perseverative errors on the 
Wisconsin Card sorting test (WCsT-Pe) and time to completion of the 
Trail Making Test-B (TMT-B[M1]). spearman rho correlations were 

used to assess the relationship between these measures, fAlFF, and 
cortical thickness.
results: lower fAlFF in the left rostral middle frontal gyrus  
(rs (22) = -0.509, p =0.015), right superior frontal gyrus  
(rs (22) = -0.501, p =0.017), left pars opercularis (rs (22) = -0.440,  
p =0.04), left pars orbitalis (rs (22) = -0.568, p =0.006), and right medial 
orbitofrontal gyri (rs (22) = -0.423, p =0.05) was associated with greater 
time to completion on the TMT-B. lower fAlFF in the right medial 
orbitofrontal gyrus was associated with a greater number of WCsT-Pe  
(rs (15) = -0.640, p =0.01). There were no associations between 
set-shifting measures and cortical thickness in the frontal lobe rois.
Conclusions: Patients with Tle show both structural and functional 
pathology within the frontal lobes. However, a measure of neuronal 
activity (fAlFF) appears to be more sensitive to executive dysfunction 
in Tle than a measure of [k1] cortical thickness. Thus, reduced fAlFF 
may serve as a regional marker of cognitive dysfunction in patients with 
epilepsy and other neurological disorders.
Correspondence: Anny Reyes, Neurology, New York University School of 
Medicine, 605W 177th st apt 41, New York, NY 10033, United States. 
E-mail: ar4240@nyu.edu

r.s. ruM, a. reaLe-CaLdWeLL, r. seVer & M. sCHOenberG. 
Cognitive Function, Depression, and Quality of Life in 
Postoperative Epilepsy Patients.
Objective: The primary goal of this study was to examine the correla-
tion between cognitive functioning, mood, and quality of life (Qol) in 
postoperative temporal lobe epilepsy patients. given the high economic 
and psychosocial burden that accompanies epilepsy, our purpose is 
to better understand variables that impact post-surgical outcomes. 
Though epilepsy surgery is considered safe and effective, it is associ-
ated with cognitive risks that have been poorly studied areas in epilepsy 
management.
Participants and Methods: Postoperative (engel class i-iii) epilepsy 
patients (n=63) who underwent comprehensive neuropsychological 
evaluations including the Quality of life in epilepsy (Qolie-31) and 
the Beck Depression inventory (BDi) were utilized for this study. Partic-
ipants were examined at least 6 months after surgery. Correlational 
analyses were run between Qolie-31 scores, postoperative neuropsy-
chological measures, and BDi scores.
results: Age, gender, education, race, condition duration, and condi-
tion onset were found to have no significant association with Qol.  
We found a significant negative correlation between Qolie-31 total 
scores and BDi scores (r(63) = -.773, p < .001). Qolie-31 total scores 
were significantly correlated with better performances on WMs-iV 
Visual immediate index (r(46)= .385, p< .008), WMs-iV Visual 
Delayed index (r(46)= .348, p < .018), WMs-iV Visual reproduc-
tion (r(60)=.307, p < .05), and animal naming fluency (r(63) = .312,  
p < .05). no significant correlations were found in the areas of executive 
function, processing speed, and attention.
Conclusions: results confirm earlier studies indicating lower depres-
sion scores are associated with improved quality of life and also highlight 
the association between objective cognitive functioning and quality of 
life among postoperative epilepsy patients, particularly in the area of 
visual memory. results only apply to patients who have seen some level 
of improvement in seizure frequency after surgery.
Correspondence: Ruba S. Rum, BA, BS, Department of Psychiatry and 
Behavioral Neurosciences, University of South Florida, 13303 N 53 st, 
Tampa, FL 33617, United States. E-mail: rrum@mail.usf.edu

C. sabaT, W. barr, C. MOrrIsOn, O. deVInsKy & 
K. bLaCKMOn. Differential Patterns of Memory Impairment in 
Temporal Lobe Epilepsy Subtypes.
Objective: To compare the different patterns of episodic and semantic 
verbal memory performance and impairments, in patients with mesial 
temporal lobe epilepsy (MTle) and lateral temporal lobe epilepsy 
(lTle). We tested the hypothesis that patients with pathology in 
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the mesial temporal lobe will be more impaired in episodic memory, 
whereas patients with pathology in the lateral temporal lobe will be 
more impaired in semantic memory.
Participants and Methods: The participants were 26 patients  
(10 MTle, 16 lTle) with refractory temporal lobe epilepsy that had 
comprehensive neuropsychological assessments as part of the evalu-
ation for posible epilepsy surgery. We compared episodic memory 
performance, as assessed by the long-delay free recall z-score of the 
California Verbal learning Test-second edition (CVlT-ii) or the rey 
Auditory Verbal learning Test (rAVlT) (whichever was available), 
and semantic memory performance, as assessed by the total correct 
z-score of the Boston naming Test (BnT).
results: Although our findings did not support our hypothesis, we 
found a significant difference in memory performance between the two 
temporal lobe epilepsy groups. Patients with MTle showed significantly 
lower scores in both episodic and semantic memory than patients with 
Tle. Furthermore, the MTle group z-scores are more than one stan-
dard deviation lower than what is expected for age, showing impair-
ments in episodic and semantic memory. in contrast, the lTle group 
showed age-expected performance in both memory systems.
Conclusions: our results are concordant with findings in previous 
studies that reported that patients with MTle have general impair-
ments in verbal declarative memory (Hermann et al, 1997; Hermann 
et al., 2007; stravino Messas et al., 2008). We hypothesize that these 
findings could be related to the presence of mesial temporal sclerosis in 
participants with MTle, a developmental lesion that has been previ-
ously related to generalized verbal declarative memory impairments.
Correspondence: Camila Sabat, New York University, 696 Sackett St 
Apt 3R, Brooklyn, NY 11217, United States. E-mail: csp380@nyu.edu

a.K. sTeFanaTOs, K. sarILL, J.r. Madsen, d.P. Waber, 
C. VeGa, J. bOLTOn & K. bOyer. Cognitive and Adaptive 
Functioning Following Pediatric Hemispherectomy.
Objective: Hemispherectomy has long since been recognized as a 
successful treatment approach for individuals with medication-resistant 
multi-lobe seizure activity. While improvements have been documented 
in seizure control and global parameters such as overall quality of life, 
relatively few studies have examined the impact of hemispherectomy 
on cognitive and adaptive functioning in children.
Participants and Methods: eleven children (54% male, mean age=6 
years, range 1-13) were administered comprehensive neuropsycholog-
ical assessments before and approximately 8 months following surgical 
intervention (6 right, 5 left). Assessments included age-appropriate 
measures of intellectual and adaptive functioning, from which three 
composite index scores were derived: Verbal Cognition (VC), nonverbal 
Cognition (nC), and Adaptive Behavior (AB).
results: Following surgery, complete seizure freedom was attained 
in the majority of patients (n=10). Patients fell significantly below 
the normative means on VC, nC and AB during both the pre- and 
post-surgical evaluations (p=.00, one-sample t-test). Higher VC scores 
relative to nC scores were evident at pre-surgery (p=.01). However, no 
significant difference between scores was observed at follow-up (p=.33).  
A closer examination of the data revealed that this convergence was 
largely attributable to decreases in VC in several patients who had 
undergone right hemispherectomy.
Conclusions: These findings confirm other reports in the literature 
that there is considerable variability in cognitive outcomes following 
hemispherectomy in children. They also reveal a trend for substantially 
lower performance in the nonverbal domain, irrespective of hemispheric 
localization of seizures. The relationships of these findings to various 
clinical factors, including change in seizure frequency, age of seizure 
onset and age at surgery will be discussed.
Correspondence: Arianna K. Stefanatos, Ph.D., Boston Children's 
Hospital, 300 Longwood Avenue, BCH 3021, Boston, MA 02115, United 
States. E-mail: arianna.stefanatos@childrens.harvard.edu

G. sTeFanaTOs, H. zObeL, a.K. sTeFanaTOs & J. rIVIeLLO. 
Preservation of Neurocognitive Function in Continuous Spike and 
Wave During Sleep (CSWS).
Objective: Continuous spike–waves during sleep (CsWs) is associ-
ated with severe forms of epileptic encephalopathy in which language, 
cognitive and behavioral disturbances emerge secondary to frequent 
diffuse spike–waves and slow waves on the eeg during sleep. Although 
the neuropsychological problems can resolve with the disappearance 
of CsWs, the effects can sometimes persist. Here, we describe a case 
where CsWs was evident in a child with remarkably preserved language 
and general cognitive function.
Participants and Methods: Patient was administered developmental 
and neurological evaluations following onset of staring spells and 
unresponsiveness at 3.5 years. Prior developmental history was unre-
markable: language and motor milestones emerged in a timely fashion. 
Comprehensive electrophysiological and neuropsychological evaluations 
were administered at follow-up at 5-6 years of age.
results: An Mri revealed scar tissue in posterior periventricular regions 
of the left cerebral hemisphere. repeated eegs have identified awake 
epileptiform abnormalities and CsWs. CsWs has been resistant to 
anticonvulsant treatment. Behavioral problems related to poor impulse 
control and hyperactivity emerged at 3 years and remain evident at 
6 years. otherwise, language, psychosocial and adaptive function are 
age-appropriate, aside from frequent episodes of nocturnal enuresis. 
Anomalies of steady-state auditory evoked responses, soft signs on 
assessment of motor function and left ear advantage on measures 
of central auditory processing were suggestive of left hemisphere 
dysfunction.
Conclusions: The overall picture suggests that neural plasticity resulted 
in hemispheric reorganization of language. Mechanisms for the pres-
ervation of cognition in this case and their implications for our under-
standing of pathogenetic mechanisms in epileptic encephalopathy will 
be discussed.
Correspondence: Gerry Stefanatos, D.Phil., Communication Sciences 
& Disorders, Temple University, 1701 N. 13th St., Philadelphia,  
PA 19122, United States. E-mail: stefang@temple.edu

e.L. sudIKOFF, d.n. LOrdO, L.a. HarKer & d.a.s. KauFMan. 
Surgical Resection Effects on Quality of Life in Pediatric Epilepsy.
Objective: surgical resection has been shown to alter outcomes in 
pediatric epilepsy, including Health-related Quality of life (HrQol). 
Few studies have used the reliable Change index (rCi) as a method 
of assessing surgical change, and lateralization effects on post-surgical 
HrQol outcomes are not clear. This study examined whether surgical 
resection on pediatric epilepsy patients is associated with improvement 
in HrQol, whether changes differ based on surgical side, and whether 
post-surgical change in HrQol is associated with post-surgical change 
in broader socioemotional functioning.
Participants and Methods: Archival pre- and post-surgical data for 
twenty-four pediatric epilepsy patients (ages 4-19) were reviewed. Pre- 
and post-surgical scores from the BAsC-2 Prs and Quality of life in 
Childhood epilepsy Questionnaire (QolCe) were subjected to repeated 
measures AnoVA. Changes in scores were measured by calculating 
the reliable Change index (rCi) for each child, and then subjected 
correlational analysis to examine relationships between post-surgical 
change on the BAsC-2 and QolCe.
results: strong main effects of time and laterality were seen in the data, 
indicating broad improvements post-surgery. right hemisphere patients 
scored higher on their ratings of HrQol, and their scores tended to 
improve more following surgery than left hemisphere patients. Atyp-
ical behavior tended to improve following surgery for left hemisphere 
patients, while right hemisphere patients showed the opposite trend. 
strong correlations were seen between rCi values on the BAsC-2 and 
QolCe subscales.
Conclusions: Quality of life improved post-surgery, but side of 
surgery influenced the directionality and type of post-surgical change.  
A greater patient sample may strengthen current patterns and illuminate 
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additional relationships, providing further information for parents and 
medical treatment teams regarding the nature of post-surgical quality 
of life change in pediatric epilepsy.
Correspondence: Eliana L. Sudikoff, M.S., 2122 Massachusetts Ave NW 
Apt 829, Washington, DC 20008, United States. E-mail: esudikoff@
gmail.com

H. WadsWOrTH, K. dHIMa, M. OGden-ePKer, L. LaCrITz 
& M. CuLLuM. Gender Differences in Neuropsychological 
Lateralization Accuracy in Temporal-Lobe Epilepsy.
Objective: examine gender differences in neuropsychological lateral-
ization accuracy in temporal-lobe epilepsy (Tle).
Participants and Methods: 66 individuals diagnosed with Tle 
(MAge=34.71; Medu= 12 years) underwent neuropsychological assess-
ment, Mri, inpatient video-electroencephalography (in an epilep-
sy-monitoring unit), and in some cases, ictal and interictal sPeCT 
imaging and Wada procedure. results from each clinical evaluation were 
presented at a multidisciplinary epilepsy case conference that included 
neurology, neurosurgery, radiology, and neuropsychology, with the 
goal of reaching a consensus on seizure localization and lateralization 
for surgical treatment planning. Chi-square analysis was used to deter-
mine rates of agreement between neuropsychological and consensus 
lateralization in females (n=41) and males (n=25). Additionally, pre- 
surgical agreement rates were examined among males (n=10) and 
females (n=18) who were seizure-free post-surgery.
results: Clinician determined neuropsychological lateralization 
(through blind review by two neuropsychologists) agreed with the case 
conference consensus in 72% of males and 59% of females, for an 
overall agreement rate of 62%. Despite this difference, chi-square anal-
ysis comparing lateralization agreement between males and females was 
not significant (p= .20). Furthermore, 70% of males were ultimately 
seizure-free post-surgery in comparison to 56% of females.
Conclusions: Although chi-square analysis was non-significant, the 
rates of agreement between neuropsychological and diagnostic case 
conference lateralization in males vs females is interesting. These find-
ings suggest that neuropsychological techniques may lateralize epilepsy 
somewhat more accurately in males than in females. Moreover, pilot 
data suggest that males may be more likely to be seizure-free post- 
surgery relative to females, which may indicate that case conference 
lateralization was also more accurate in men. These apparent differences 
in neurodiagnostic lateralization by gender merit further investigation.
Correspondence: Hannah Wadsworth, BA, University of Texas 
Southwestern Medical Center, 6333 Forest Park Rd, 1st floor BLA 
100, Dallas, TX 75390, United States. E-mail: hannah.wadsworth@
utsouthwestern.edu

a. zaCHery, X. yOu, e. eMery, s. GerMeyan, L. sePeTa, 
M. berL, e. WIGGs, a. MarTIn, W. GaILLard & W. THeOdOre. 
Epilepsy Surgery and Language Performance: The Effects of 
Resection Overlap with Functional Activation.
Objective: epilepsy surgery is an effective method for seizure control, 
but post-surgical language deficits can occur. FMri can be used to iden-
tify brain regions that process language but few studies have used fMri 
to investigate post-operative language outcomes in epilepsy patients.  
We sought to determine whether pre-surgical fMri activation and resec-
tion overlap affected post-surgical language performance.
Participants and Methods: Twenty-four patients (mean age 38 +/- 11  
years) referred to the ninDs epilepsy section for evaluation of intrac-
table epilepsy completed fMri language mapping pre-surgery, and 
sixteen healthy volunteers (mean age 22.1 +/- 3.1 years) completed 
fMri using an auditory description decision task (ADDT). Patients and 
controls completed Boston naming (Bn) and Controlled oral Word 
Association (CoWA) tests with repeated tests after surgery or after a 
year (controls). regional laterality indices (li) for each task were calcu-
lated for three language areas: inferior frontal gyrus (iFg), midfrontal 
gyrus and Wernicke’s area. Tissue map differences between pre- and 

post-surgical anatomy scans were used to create a resection mask and 
calculate resection volume.
results: There was no difference between repeated Bn or CoWA tests 
for controls. 22 patients had temporal lobe resections (10 left, 12 right), 
one had a right parietal, and one a right frontal resection. Mean resection 
volume was 17.4 +/- 10.5 CC and of the top 10 percent of functional 
activation, a mean of 0.29 +/- 0.53 CC was within resection volume. 
no resection volume was detected for controls. There was no signifi-
cant correlation (p=0.44) between language lateralization in the iFg 
or resection volume (p=0.12) and language performance; however, a 
negative correlation was found between resection activation and change 
in Bn scores (p=0.001).
Conclusions: Changes in language performance after surgery may be 
due to the overlap of pre-surgical functional activation with resection, 
rather than resection volume itself, and warrants further study.
Correspondence: Ashley Zachery, Children's National Health System, 
111 Michigan Ave NW, DC 20010, United States. E-mail: azachery@
childrensnational.org

Imaging (Functional)

r.a. bernIer, a. rOy, u.M. VenKaTesan, e.C. GrOssner, 
e. brenner & F.G. HILLary. Examining Neural Network 
Representation of Task and Rest Following Moderate and Severe 
Traumatic Brain Injury.
Objective: Changes in functional network connectivity following TBi 
have received increasing attention in recent neuroimaging literature. 
This study sought to understand how disrupted systems adapt to injury 
both during resting and goal-directed brain states.
Participants and Methods: graph theory was implemented to examine 
functional connectivity in 20 individuals with moderate/severe TBi 
and 14 healthy controls (HC). Adjacency matrices were created across 
264 functionally defined regions of interest (rois), and the weights 
of surviving edges were compared within group between rest and task 
and between groups during each cognitive state. relationships between 
these metrics were then compared with performance on neuropsycho-
logical tests.
results: neither group showed differences in weighted degree between 
rest and task at the global level, but local analyses revealed differences 
at the subnetwork level. During rest, weighted degree was significantly 
greater in individuals with TBi within the default mode network (DMn) 
compared to HC, and within the task-positive subnetwork. During 
task, weighted degree was significantly greater within the DMn in TBi 
compared to HC. Connectivity between rois of different subnetworks 
did not differ between groups. During rest, greater degree within the 
DMn was associated with worse performance on Trails B. During task, 
there was a trending relationship between greater-within DMn degree 
and better Digit span Backward performance.
Conclusions: Differences in connectivity between TBi and HC are 
most salient at the subnetwork level, which may be most relevant to 
specific cognitive changes after injury. results suggest that the rela-
tion between connectivity and cognitive functioning depends on which 
state and within which subnetwork the hyperconnectivity occurs, with 
evidence for connectivity increases within the DMn being associated 
with poorer performance during rest, but better performance during 
task. These findings offer important insights into the role of connectivity 
in recovery after TBi.
Correspondence: Rachel A. Bernier, B.A., Psychology, The Pennsylvania 
State University, 111 Bruce V. Moore Building, University Park, PA 
16802, United States. E-mail: rub221@psu.edu
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e. brenner, F.G. HILLary, a. rOy, r.a. bernIer, 
e.C. GrOssner, K. saTHIan & b.M. HaMPsTead. Examining 
Neural Network Connectivity After Memory Training in Healthy 
Older Adults.
Objective: We investigated functional connectivity using graph theory 
analyses of resting-state fMri data in healthy older adults (HoA) who 
were randomized to mnemonic strategy training (MsT) or subtracting 
cue training (sCT) for face-name associations.
Participants and Methods: Thirty HoAs between 55 and 88 years 
of age were randomized to equal groups, MsT or sCT, and underwent  
3 training sessions as well as pre- and post-training fMri, during which 
resting-state data were collected. regions of interest were examined 
using Power’s 264 functionally defined regions (Power et al., 2011). 
graph theory was used to analyze connectivity in large-scale networks.
results: MsT resulted in greater behavioral improvement than sCT. 
Decreased connectivity was evident after sCT in the left temporal 
default mode network (DMn) (d=0.88), left frontal DMn (d=0.73) right 
salience network (sn) (d=0.70), cerebellar network, (d =1.26), and 
fronto-parietal network (FPn) (d=0.83) relative to pre-training. The 
MsT group exhibited increased connectivity in the temporal-parietal 
network (d=1.73) and left dorsal attention network (d=1.02) relative 
to pre-training. Comparing the groups, MsT significantly increased 
connectivity in the left frontal DMn (d=0.73), right fronto-parietal sn 
(d=0.70), left FPn (d=0.83), and cerebellar network (d=1.26).
Conclusions: Findings indicate that there exist changes in connectivity 
that are specific to intervention. results suggest that greater behav-
ioral gains following MsT are accompanied by increased connectivity 
in multiple large-scale neural networks in HoAs. overall, this study 
provides critical implications concerning the possible long-term neural 
network changes following treatment.
Correspondence: Einat Brenner, Psychology, Pennsylvania State 
University, 419 Bruce V. Moore Building, University Park, PA 16802, 
United States. E-mail: ebb5161@psu.edu

b. duda, M. OWens, C. LIndberGH, e.s. HaLLOWeLL, 
a. MIsTreTTa, a. brOWn, X. Xu, u.s. CLarK, J. GunsTad & 
L.H. sWeeT. Dual Compensatory Processes of Brain Activations 
and Deactivations Support Older Adults’ Maintenance of Cognitive 
Function.
Objective: examine two neurocognitive models of aging to determine 
if multiple neurocompensatory processes support cognition during 
working memory in older adults (oAs). neural activations and deacti-
vations were summarized by brain quadrant and compensatory models 
were assessed via left-right (l/r) frontal ratios of volumetric activity. 
Consistent with the hemispheric asymmetry reduction in older adults 
(HArolD) model, it was hypothesized that age would negatively 
correlate with l/r ratios. Consistent with HArolD, cognitive perfor-
mance was expected to moderate (i.e., strengthen) the relation between 
age and l/r.
Participants and Methods: 45 right-handed, healthy oAs (M age = 63.78)  
underwent an n-Back FMri paradigm. neural correlates of 2-Back 
were compared to resting fixation with a false discovery rate of p<.01. 
Bivariate correlations were conducted to examine age-related alterations 
in 2-Back activity. Moderation analyses were then performed to deter-
mine if the relation between age and l/r is influenced by cognition.
results: 2-Back associated brain activity was left-lateralized for acti-
vations and deactivations. Age was negatively correlated with l/r for 
deactivations (r = -0.31; p = .04) and positively correlated with l/r for 
activations (r = 0.34; p = .02). n-Back accuracy significantly moderated 
the relation between age and l/r for deactivations (Δr2= .13; p=.02), 
but not activations. results revealed a stronger relation between age 
and l/r at higher levels of cognitive performance (B=-.02; p=.00) than 
lower levels of cognitive performance (B=-.00; p=.89).
Conclusions: results suggest that oAs may employ different neuro-
compensatory processes that are specific to deactivations (i.e, HArolD) 
and activations (i.e. increased left-frontal activity). reduced asym-
metry of deactivations was associated with increased n-Back accuracy, 

indicating that deactivations may be particularly sensitive to age-related 
compensation.
Correspondence: Bryant Duda, BA, Clinical Psychology, University of 
Georgia, 1197 Cedar Shoals Drive, Apt 109, Athens, GA 30605, United 
States. E-mail: bduda@uga.edu

K.r. HOsKInsOn, n. sIMIC, r. WIer, a. rOMyn, M. dennIs, 
W.a. CunnInGHaM & K.O. yeaTes. Functional Magnetic 
Resonance Imaging of Social Cognition Following Pediatric 
Traumatic Brain Injury.
Objective: Children are at risk for social-cognitive difficulties after trau-
matic brain injury (TBi), perhaps due to diminished integrity of brain 
systems that support such skills, particularly the mentalizing network. 
The goal of this pilot study was to examine functional brain activity 
during a test of theory of mind using task-based fMri, in children 
with moderate to severe TBi and a comparison group of children with 
orthopedic injury (oi).
Participants and Methods: seven children with TBi (5 boys; Mean  
age = 11.69; Mean time since injury = 2.29) and 7 children with oi  
(4 boys; Mean age=10.52) completed the Jack and Jill (JnJ) Task, which 
assesses cognitive theory of mind, during fMri. Parents rated chil-
dren’s executive (BrieF), psychosocial (CBC), and adaptive (ABAs-3) 
functioning.
results: relative to children with oi, parents rated children with TBi 
as having more difficulties with metacognition (d=0.57) and behavioral 
regulation (d=0.52; BrieF), and greater total problems (d=0.78; CBC). 
groups did not differ in JnJ performance; both groups performed more 
poorly on theory of mind (66%) vs control trials (82%). Better JnJ 
performance was associated with better metacognition (r=-.72) and 
behavioral regulation (r=-.65), fewer total problems (r=-.67), and better 
adaptive functioning (r=.52; ABAs-3). During fMri, across groups, 
children showed increased activation in the mentalizing network (i.e., 
posterior cingulate, temporal pole, superior temporal, and medial frontal 
regions). Children with TBi showed relatively greater activation in 
several regions, particularly a) while making errors, and b) on trials 
requiring theory of mind.
Conclusions: Task-based fMri both is feasible and appears sensitive 
to deficits in social cognition after TBi. research using task-based fMri 
may improve understanding of complex behavioral challenges children 
face after TBi. integration with additional imaging metrics (e.g., DTi) 
may prove especially useful in triaging children at greatest risk, and 
allocating intervention resources accordingly.
Correspondence: Kristen R. Hoskinson, Ph.D., Center for Biobehavioral 
Health, The Research Institute at Nationwide Children's Hospital, 700 
Children's Drive, Columbus, OH 43205, United States. E-mail: kristen.
hoskinson@nationwidechildrens.org

L.C. KrIsHnaMurTHy, V. KrIsHnaMurTHy, a. eaLey, 
d. sCHWaM, d. GreenberG & r. MOrrIs. Test-Retest 
Reliability of Seed-Based Resting State Reading Networks 
Differentiate Typical and Poor Readers.
Objective: Dyslexia is a learning disability that arises from disrupted 
language-related brain networks across all age groups. resting state 
functional connectivity Magnetic resonance imaging (rsFCMri) 
provides a paradigm to investigate brain networks without the need 
to do any task. However, given the variability in task-independent 
rsFCMri signals, it is important to objectively explore the reproduc-
ibility of rsFC networks in such populations.
Participants and Methods: sixteen adults (8 poor/ 8 typical readers) 
were scanned using rsFCMri for two sessions separated by 2-4 weeks 
on a siemens 3T Tim Trio. in addition to the standard rsFC pre- 
processing procedures, we also applied physiological noise correction 
for respiratory and cardiac pulsations. Whole brain cross-correlation 
(CC) maps were calculated with the eight following reading/language 
network seeds: l-supramarginal gyrus (sMg), l-superior temporal 
gyrus (sTg), l-fusiform gyrus (Fg), l-pars orbitalis (poB), l-pars 
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opercularis (poP), l-pars Triangularis (pTr), l-angular gyrus (Ag), 
l-medial temporal gyrus (MTg). The intra-Correlation Coefficient 
(iCC) was calculated on Fisher z-transformed CC to assess test-retest 
reliability of rsFC networks across the two sessions.
results: Poor and typical readers’ rsFC networks are highly reproduc-
ible for all eight seeds (ICC>.7), though they have different network 
relationships. Most notably, poor readers have significant connections 
(cluster-corrected p<0.001) to default mode network (DMn) areas, 
which is not observed in typical readers. Poor readers also show inverse 
correlations that are not observed in typical readers, and the effect size 
is higher for typical readers compared to poor readers.
Conclusions: in summary, we see highly reproducible reading networks 
across both typical and poor, although in poor readers we see connec-
tions to DMn. This shows that rsFCMri can be used as a viable tool to 
differentiate typical and poor readers and to target specific brain areas 
for subsequent investigation.
Correspondence: Lisa C. Krishnamurthy, PhD, Physics & Astronomy, 
Georgia State University, 831 Marietta St NE, Atlanta, GA 30318, 
United States. E-mail: lkrishnamurthy@gsu.edu

b.G. Lee, C. bernICK, V. KePe, F. dIFILIPPO & s.J. banKs. 
[F-18]FDDNP uptake, neurocognition, and number of fights in 
professional boxers and MMA fighters.
Objective: repeated concussive and sub-concussive blows have been 
linked to cognitive change. some research suggests that these cogni-
tive changes are pathologically linked to tau deposition, which can be 
characterized by Positron emission Tomography (PeT) through the 
use of [F-18]FDDnP radioisotope, which binds to tau among other 
proteins. The relationship between tau protein deposition, the extent of 
mechanical injuries to the brain, and ensuing cognitive function remains 
opaque. We report cognitive test data and PeT imaging findings from 
a sample of professional fighters.
Participants and Methods: eighteen active and retired male profes-
sional boxers and Mixed Martial Arts athletes completed a brief neuro-
cognitive battery assessing memory, processing speed, attention, and 
executive functioning; and underwent PeT imaging to assess for uptake 
of [F-18]FDDnP. We ran partial correlations accounting age between 
their number of fights and [F-18]FDDnP uptake for amygdala, stri-
atum, thalamus, orbitofrontal cortex, and dorsolateral prefrontal cortex: 
regions shown to be targets for tau deposition in American football 
players. We computed partial correlations between uptake in these 
regions and performance on neurocognitive testing accounting for age.
results: The relationship between number of fights and uptake of 
[F-18]FDDnP was non-significant for all neuroanatomic regions 
examined accounting for age (p > .1). Verbal memory false-positive 
errors were correlated with number of fights (r = .49; p = .05) and 
uptake in the orbitofrontal cortex (r = -.52; p < .05). nonverbal memory 
false positive errors were significantly correlated with number of fights  
(r = .50; p = .05), but not with uptake in any neuroanatomic region.
Conclusions: These data do not show a relationship between [F-18]
FDDnP uptake and extent of head injury exposure as indexed by 
number of fights. The seemingly paradoxical relationship between age, 
verbal false-positive errors, and [F-18]FDDnP uptake is discussed.
Correspondence: Bern G. Lee, University of Nevada, Las Vegas, 72 
Puerto Viejo Trl, Henderson, NV 89074, United States. E-mail: 
bernglee@gmail.com

K. LenGu, s. Taraben, a. FLOres, T. andersen, C. sWICK, 
n. WaGLey, T. nyMan, K. MCFarLane, s. bIsCOnTI, 
I. KOVeLMan & r. LaJIness-O’neILL. Neural Correlates 
of Gaze Processing Explored with Functional Near-Infrared 
Spectroscopy (fNIRS) at 9 Months: Relationship to Social and 
Cognitive Development at 2.5 Years.
Objective: research is needed to better understand the neural substrates 
of social communication and how they relate to the maturity of social 
and cognitive skills. Because eye gaze processing may be the most 

rudimentary skill in nonverbal social development, the present study 
used fnirs to examine the hemodynamic responses of 9-month-olds 
while processing social and nonsocial gaze stimuli and tested how these 
neural correlates relate to cognitive and social development measured 
between 9-mos and 2.5-yrs.
Participants and Methods: Fourteen typically-developing infants 
underwent measurement of oxyHb with a continuous wave fnirs 
system (Techen, inc., MA, usA) at 9 months of age (Mage=40.86 (1.47) 
weeks) while engaged in gaze shifts to social and nonsocial stimuli. 
kendall tau was used to examine the relationships between oxyHb, 
cognitive testing (Mullen scales of early learning), and infant behaviors 
at 9-mos, 12-mos, and 2.5-yrs (infant Behavior Questionnaire–revised; 
Brief infant Toddler social and emotional Assessment; Child Develop-
ment inventory).
results: Higher right temporo-parietal (TP) activation during social 
gaze was associated with decreased emotion regulation at 9-mos, lower 
social competency at 12-mos (τs = -.57, -.73, respectively; ps <.05), 
and less mature social and language skills at 2.5-yrs (τs = -.71, -.73, 
respectively; ps <.05). By contrast, higher left TP activation during 
nonsocial stimuli was positively correlated with basic self-care abilities 
at 2.5-yrs (τ = -.85, p <.05).
Conclusions: These results implicate infant rTP activity during social 
gaze as potentially predictive of later cognitive and social-emotional 
development. As evidenced by its relationship with lower social and 
language skills at follow-up, enhanced rTP activation during social 
gaze processing at 9-mos may reflect delayed development and/or 
compensation by early social communication networks. These find-
ings may provide a point of reference for future research on vulnerable 
populations.
Correspondence: Ketrin Lengu, M.S., Department of Psychology, Eastern 
Michigan University, Science Complex 352, Ypsilanti, MI 48197, United 
States. E-mail: klengu@emich.edu

s.n. LIGHT, z. TaIWO, G. MIrabITO & M. bezdeK. Fronto-
Striatal Correlates of Empathy Subtypes in Healthy Adults.
Objective: The unique frontal-subcortical correlates of trait empathy 
(to “share in” the emotion of others) subtypes were investigated using 
fMri.
Participants and Methods: “empathic concern” and “empathic 
happiness” (negative and positive vicarious emotion, respectively) were 
elicited in 16 adults (6 men/10 women; M age = 22 years, SD = 7.0) 
who watched video clips from the television show “extreme Makeover: 
Home edition” during fMri. The clips depict a family in despair and 
in need of a remodeled home—which elicits empathic concern and/or 
“empathic cheerfulness” (the desire to cheer someone up), followed by 
the family’s happy reactions to tailored renovations made to each room 
of their home—which elicits empathic happiness. Trait empathy was 
measured via self-report outside the scanner.
results: Mid-anterior orbitofrontal (moFC) and (R2 = 44%, p < .05) 
frontopolar (R2 = 32%, p < .05) activity during empathic happiness 
eliciting video clips (and at trend level during empathic concern elic-
iting video clips—R2 = 21%, p = .07), relative to the control condition, 
predicted greater trait empathic concern. nucleus accumbens core 
(nAc) activity (R2 = 21%, p = .07) during empathic happiness eliciting 
video clips, relative to the control condition, marginally predicted trait 
empathic happiness. globus pallidus (gP) activity during empathic 
concern eliciting video clips predicted greater trait empathic cheerful-
ness (R2 = 25%, p < .05).
Conclusions: moFC and frontopolar activity similarly predict empathic 
concern, yet positive valence forms of empathy are distinguishable based 
on separable patterns of subcortical activation. nAc activation predicts 
trait empathic happiness, whereas gP activation predicts trait empathic 
cheerfulness.
Correspondence: Sharee N. Light, Ph.D., Psychology, Georgia State 
University, Urban Life Building, Room 1190, 140 Decatur Street, 
Atlanta, GA 30303, United States. E-mail: slight@gsu.edu
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M.C. MöLLer, L. enGsTröM nOrdIn, T. LI, P. JuLIn  
& a. barTFaI. Neural Activity During Vigilance Test  
Performance – Relation to Cognitive Fatigability in Mild  
Traumatic Brain Injury.
Objective: Fatigue is a challenging and frequent symptom following 
mild traumatic brain injury (mTBi) but the underlying neuronal mech-
anisms are not clear. This study set out to investigate fatigability and 
neural activity in mTBi during the performance of a psychomotor vigi-
lance task (PVT) by using pseudo continuous arterial spin labeling 
(Asl) Mri technique.
Participants and Methods: Ten patients (37.5 +/- 11.2 years) with 
chronic fatigue (Fss >4.0) after an mTBi and ten healthy controls  
(36.9 +/- 11.0 years) were recruited to the study. Participants completed 
a 20 min long PVT while measuring reaction time (rT) in the Mri 
scanner during acquisition of perfusion Asl data. Fatigability over time 
was analyzed by dividing the performance and CBF (Cerebral Blood 
Flow) data into quintiles.
results: Mean reaction time was significantly lower for mTBi patients 
(p=.006) and decreased further during the PVT while controls performed 
stably (p=.005). Variability in performance was significantly higher 
for patients (p=.006), indicating monitoring problems due to salience 
network dysfunctions. Change of CBF in brain regions including left 
thalamus, left/right middle frontal gyri and right insula during the PVT 
task showed significant interaction effects between group and time. 
reaction time at the end of the task and subsequently self-reported 
current fatigue among the patients correlated with high CBF in middle 
frontal gyrus (p=.001).
The controls, but not the patients, were able to evaluate energy expendi-
ture in relation to performance, indicating lower self-awareness among 
the patients.
Conclusions: Patients with chronic fatigue after mTBi have abnormal 
regional CBF compared to healthy controls during demanding endur-
ance attention tasks and showed altered strength in brain connectivity 
during rest before and after PVT. These networks have been related to 
energizing functions of the brain in previous studies.
Correspondence: Marika C. Möller, Ph.D., Department of Clinical 
Sciences, Karolinska Institutet, Danderyd University Hospital, Dep of 
Rehabilitation Medicine, Stockholm 182 88, Sweden. E-mail: marika.
moller@ds.se

e. MILLer, r. HeGde & u.s. CLarK. Links Between Intrinsic 
Amygdala Activity and Experiences of Discrimination.
Objective: The neural correlates of social discrimination remain inad-
equately understood. For example, while much is known about the 
contribution of the amygdalae to threat perception and, to a lesser 
extent, implicit bias, relatively little is known about their role in the 
experience of discrimination. Here, we examine the relation between 
intrinsic amygdala activity (using resting-state fMri) and perceived 
discrimination in a diverse sample.
Participants and Methods: We included 51 adults enrolled in a study 
of neuroAiDs (25-70 yrs; 47% HiV+, 88% non-White, 40% female, 
39% homo/bisexual). The everyday Discrimination scale (eDs), a 
self-report measure, assessed frequency of unfair treatment during 
common everyday situations. We calculated the fractional amplitude 
of low-frequency fluctuations within the right and left amygdala during 
a 5-min resting-state fMri scan to quantify intrinsic amygdala activity.
results: Mean eDs scores were higher in those who were HiV+ (vs. 
HiV-), White (vs. non-White), male (vs. female), or homo/bisexual 
(vs. hetero.); except for sexual orientation (p=.05), these group differ-
ences were non-significant (ps>.18). A significant association was 
found between left amygdala activity and eDs (β=.54, p=.02), which 
remained even when controlling for HiV status, gender, race, and sexual 
orientation (p=.01). Associations between right amygdala activity and 
eDs were non-significant (p=.17).
Conclusions: We find evidence that individuals who report a higher 
frequency of discrimination exhibit greater intrinsic amygdala activity. 
This association was independent of sociodemographic factors (gender, 

race, HiV status, sexual orientation). our data support prior evidence 
that the left amygdala may be preferentially involved in processing 
negative cues. Future studies should examine whether greater intrinsic 
amygdala activity is associated with greater detection of, memory for, 
or sensitivity to discrimination. studies should also examine whether 
experiences of discrimination influence intrinsic amygdala activity.
Correspondence: Evan Miller, BS, Icahn School of Medicine at Mount 
Sinai, New York, NY 10029, United States. E-mail: Evan.Miller@icahn.
mssm.edu

T. nGuyen-LOuIe, C. KOHen, a. sIMMOns, M. sHuCKIT, 
T. sMITH & s. TaPerT. fMRI-Based Prediction of Level of 
Response to Alcohol and Heavier Drinking in Adolescents.
Objective: research on level of response (lr) to alcohol has primarily 
focused on pharmacological responses but less is known about the 
underlying neural processes. This study examined whether lr predicts 
drinking patterns after onset and used neurocognitive markers prior to 
alcohol use initiation (baseline task-based blood oxygen level dependent 
[BolD] fMri, context-dependent functional connectivity, and neuro-
psychological performances) to prospectively predict low- vs. high lr 
status in adolescents.
Participants and Methods: subjective response to alcohol during the 
first five drinking occasions was assessed using the self-rating of the 
effects of Alcohol (sre) questionnaire. Poisson regressions examined 
whether sre scores significantly predict future alcohol use patterns 
after transitioning into alcohol use. Prospective prediction of high- vs. 
low-responder status was examined using baseline neuropsychological 
and task-based BolD performances in logistic regressions and using 
context-dependent functional connectivity in mixed-effects meta- 
analysis models.
results: youth who exhibited greater BolD activation at baseline in left 
temporal and bilateral frontal and parietal regions and decreased func-
tional connectivity among these regions were significantly more likely to 
be low-responders once alcohol consumption initiated. sre at alcohol 
use initiation significantly predicted increased frequency and quantity 
of alcohol use at follow-up up to three years after onset (ps<.05).
Conclusions: Possible pre-existing neural differences may exist 
between low- and high-responders even before significant alcohol use 
has commenced. Brain activation differences may serve as a potential 
marker for better identifying youth who may be more at risk of devel-
oping AuDs, with possible implications in the development of treatment 
strategies.
Correspondence: Tam Nguyen-Louie, M.S., Psychiatry, SDSU/UCSD, 
8950 villa la jolla dr., Suite C213, La Jolla, CA 92037, United States. 
E-mail: ttn045@ucsd.edu

a.T. PeTers, r. sMITH, M.T. KasseL, a. Van MeTer, 
e. brICenO, K. ryan, M. HaGan, a. WeLdOn, a. VederMan, 
J. zubIeTa, M. MCInnIs, s. WeIsenbaCH, M. sTarKMan & 
s.a. LanGeneCKer. Neuroendocrine Modulation of Limbic 
Activation During Semantic List Learning in Depression.
Objective: Deficits in learning/memory are common among depressed 
individuals. Decreased volume and disrupted function in neural struc-
tures essential for memory formation, including the hippocampus and 
prefrontal cortex, is also reported among depressed subjects. The neuro-
endocrine stress response system is theoretically understood to mediate 
these cognitive and neural disruptions via modulation of central nervous 
system targets with high densities of glucocorticoid and mineralcorticoid 
receptors.
Participants and Methods: We measured the effects of cortisol on 
neural correlates of memory in 62 adults (18-65 years) with major 
depression or bipolar disorder (n=39) and healthy controls (n=23). 
subjects provided salivary cortisol samples before completing a semantic 
word list-learning task during 3-Tesla fMri. The effects of cortisol on 
memory were evaluated using an event related model for words recog-
nized minus not recognized.
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results: Pre-scan cortisol was significantly associated with impaired 
word recognition in depressed (r=-.31), but not healthy individuals 
(r=.08). During encoding of correctly recognized words versus not recog-
nized words, cortisol was associated with engagement of the right lingual 
and fusiform gyri. Depressed subjects showed decreased activity of the 
right medial frontal gyrus, the right anterior and left posterior cingulate, 
left precuneus, and the right lingual gyrus. Cortisol predicted attenuated 
activation of the left posterior cingulate and the left parahippocampal 
gyrus in depressed subjects.
Conclusions: Whereas acute cortisol may globally mobilize regions of 
the ventral stream from the primary visual cortex critical for storage 
of long term memory and pattern recognition, it was associated with 
specific disruption to function of limbic areas involved in retrieval 
among depressed subjects. These results provide preliminary evidence 
that HPA-axis reactivity may selectively interfere with the adaptive 
recruitment of limbic circuits supporting memory in mood disorders.
Correspondence: Amy T. Peters, M.A., Psychiatry and Psychology, 
University of Illinois at Chicago, 1747 W Roosevelt Road, MC 747, 
Chicago, IL 60608, United States. E-mail: apeter51@uic.edu

J. rOWLand, J. sTaPLeTOn-KOTLOsKI, K. Taber  
& d. GOdWIn. Observing Dynamic Networks During the 
Completion of a Complex Cognitive Task.
Objective: To examine the change in whole brain networks over time 
during completion of a complex cognitive task and how symptoms of 
PTsD may affect the those networks.
Participants and Methods: Participants included eight right-handed 
male combat exposed postdeployment veterans. PTsD symptoms were 
measured using the PClM. Magnetoencephalography was acquired 
during completion of the iowa gambling Task. Task related brain 
activity was identified separately for Wins and losses. Time series of 
that brain activity were extracted and segmented around the card selec-
tion (-500ms to 1000ms). The weighted phase lag index was used to 
measure pairwise connectivity between active brain regions and calcu-
lated within 250ms windows at 50ms intervals. networks were calcu-
lated for each 250ms window (n=26).
results: Analyses were conducted in sPss using a generalized 
linear Models approach with network metrics as outcomes. outcome  
(Win/loss), Time, PCl-M, age, and education were included in the 
model as well as outcome*Time and outcome*PClM interactions. 
P-values less than .001 were considered significant. Age and educa-
tion were consistently associated with improved network metrics while 
higher PClM scores were associated with poorer network metrics. loss 
networks had significantly stronger connectivity occurring at signifi-
cantly higher frequencies producing lower clustering coefficients. 
networks did not change significantly over time, and there were no 
outcome*Time interactions.
Conclusions: This study demonstrates that meaningful changes in 
functional networks can be observed over small time scales during 
the completion of complex cognitive tasks using Meg. The expected 
associations with age and education were observed. networks differed 
depending on outcome, suggesting a single network is unlikely to accu-
rately describe the functional systems underlying task performance. 
PTsD symptoms were consistently negatively associated with network 
metrics during task completion, consistent with negative effects of PTsD 
on executive function.
Correspondence: Jared Rowland, Ph.D., W.G. "Bill" Hefner Veterans 
Affairs Medical Center, 1601 Brenner Ave - 11M-2, Salisbury, NC 
28144, United States. E-mail: jared.rowland@va.gov

a. sPIrOu. Exploration of Neuro-Corralates Between Healthy and 
TBI Individuals as Modulated by Depression.
Objective: individuals with traumatic brain injury (TBi) have been 
shown to suffer from depression. Feedback processing deficits have been 
shown to be associated with depression in non-TBi individuals. since 
both of these constructs rely on the fronto-striatal network, we examined 

depressive symptomology, motivational tendencies and striatal activa-
tion during wins and losses in individuals with TBi.
Participants and Methods: Participants (TBi and healthy controls 
(HC)) completed a gambling task in an Mri scanner. Depressive symp-
tomology was assessed with the Chicago Multiscale Depression inventory 
(CMDi), while motivational tendencies were assessed with the Behav-
ioral inhibition/Behavioral Activation (Bis/BAs) scale.
results: significant between-group differences were observed on each 
subscale of the CMDi (Mood: p=0.039; evaluative: p=0.038; Vegeta-
tive: p=0.005), with no differences seen on the Bis/BAs scale. A strong 
negative correlation was found for the TBi group between the CMDi 
and BAs questionnaires overall (r=-.698, p=.008), with no significant 
correlations between questionnaires found for the HC group. using 
a volumetric analysis after segmentation of sub-cortical structures, a 
significant difference was found between groups in nucleus accumbens 
(nAcc) volume, bilaterally (right: p=0.003; left: p=0.009). using a 
whole brain analysis, a significant difference after positive feedback 
presentation was found in the nAcc (p=0.05), but after accounting for 
the nAcc volumetric differences, there was no longer a difference in 
activation between groups after positive feedback.
Conclusions: The current study provides evidence on the importance 
of controlling for volumetric differences in functional neuroimaging 
studies, specifically when there are differences in activation between 
HCs and TBi.
Correspondence: Angela Spirou, Traumatic Brain Injury Laboratory, 
Kessler Foundation, 9 Katharina Place, Washington Township, NJ 
07676, United States. E-mail: aspirou@kesslerfoundation.org

a. TarT-zeLVIn, a.M. KOreLL, r. eCHOn, a.L. MILLer, 
d. COrreLL, d. VOOrHeIs, K. OsIPOWICz, K.J. TurLey-
aMes & X. Xu. An fMRI Study: Neural Mechanisms Associated 
with Rehearsal Strategy and a Working Memory Task.
Objective: strategy training positively influences working memory 
(WM) processing and enhances the relationship between WM and higher 
cognitive functioning (Turley-Ames & Whitfield, 2003). The goal was 
to examine the neural activity during a WM task with and without the 
use of rehearsal strategy (rs).
Participants and Methods: Participants included 40 healthy partici-
pants who did not significantly differ on age, gender, or years of educa-
tion. Participants completed a modified operation span task in an Mri 
scanner (M-osPAn; Turner & engle, 1989). The experimental group 
(eg; n = 20) completed the M-osPAn after one session of rs training.
results: Controls (Cg; n = 20) displayed diffuse activation spanning 
most of the frontal lobes, while the eg demonstrated a significantly 
more parsimonious activation pattern (p < .001). The eg outperformed 
the Cg on free recall (t (38) = -2.94, p = .006), displaying better perfor-
mance on the WM task. region of interest analyses based on extant 
literature revealed that the eg used significantly more of the left medial 
frontal gyrus and dorsal frontal gyrus. The control group (Cg) used 
significantly more of the opercular part of the inferior frontal gyrus  
(p < .001). The hippocampus and parahippocampal regions did not 
display significant activations.
Conclusions: impressively, the eg completed the task more efficiently 
by utilizing significantly fewer brain regions than the Cg. Based on 
correlations, strategy usage is responsible for better free recall. Thus, 
effective cognitive strategies are reflected in neural efficiency. These 
findings can help to inform early detection of cognitive decline and early 
cognitive interventions (e.g., retraining/rehabilitation).
Correspondence: Ariana Tart-Zelvin, M.S., Psychology, Idaho State 
University, 584 Pheasant Ridge Drive, Apt. A, Chubbuck, ID 83202, 
United States. E-mail: atartz@gmail.com
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L. KOzLOWsKI, X. He, M. Leese & J.I. TraCy. Functional 
Connectivity Superior to Task FMRI Activation at Predicting 
Language Performance.
Objective: language deficits in temporal lobe epilepsy (Tle) are asso-
ciated with altered hemisphere dominance determined by task fMri 
activation. Here we tested if functional connectivity (FC) of language 
network is predictive of language performance and superior to task 
activation.
Participants and Methods: FMri scans during a verb generation task 
(interleaved task on, off) and a rest condition were performed on 64 
Tle patients (l/r=33/31). Bilateral Broca’s and Wernicke’s areas were 
defined anatomically. laterality indices (li) of task activation (on-off 
contrast) and pair-wise FC during 3 distinct conditions (task on, off, 
rest) were calculated. stepwise linear regressions were performed on 
our language measures [verbal iQ (ViQ), Boston naming test (BnT), 
phonemic fluency (PF) and semantic fluency (sF)] with li and FC as 
independent variables. Models of li and FC were considered alone, 
followed by a combined model to compare their predictive strength.
results: in lTle, a left bias in li of Broca’s activation was associated 
with better ViQ and BnT. stronger right Broca’s-Wernicke’s FC at on 
condition was associated with better ViQ and sF. in combined model, 
ViQ and sF were best predicted by the same right-sided FC; however, 
BnT was predicted by li of Broca’s activation and left-right Broca’s FC 
at rest. in rTle, li of task activation showed no significant association 
with language performance. stronger left Broca’s-Wernicke’s FC was 
associated with better ViQ at on and PF at off condition. in combined 
model, we found the same results, with no li of task activation contrib-
uting additionally.
Conclusions: FC appear to be better predictors of language perfor-
mance. li of activation predicted language only in lTle and only 
involved anterior regions ipsilateral to the seizure focus. FC predicted 
language in both lTle and rTle with the best predictors always 
involving the contralateral healthy side, commonly emerged at task on 
condition. These results may imply FC is more sensitive to networks 
underlying compensatory mechanisms.
Correspondence: Joseph I. Tracy, Ph.D./ABPP, Neurology, Thomas 
Jefferson University/Sidney Kimmel Medical College, 901 Walnut Street, 
Health Sciences Bldg Ste 447, Philadelphia, PA 19107, United States. 
E-mail: joseph.tracy@jefferson.edu

n. sIdeMan, X. He, n. KIM & J.I. TraCy. The Effects of Aging on 
the Lateralization of Visual-Spatial Semantic Memory in Temporal 
Lobe Epilepsy.
Objective: To investigate the impact of aging on the strength of hemi-
spheric asymmetry during a visual-spatial semantic memory (VssM) 
task in temporal lobe epilepsy (Tle) patients and health controls (HC).
Participants and Methods: Fifty-six Tle patients (lTle:31; 
rTle:25) and 34 matched HC’s were recruited. All subjects underwent 
an fMri scan while performing a VssM task and the laterality index (li) 
of the hippocampal gyrus (Hg) and the para-hippocampal gyrus (PHg) 
was calculated. The associations of aging and li in each structure was 
explored as well as the li patterns of the two structures in all groups. in 
both analyses, we subdivided patient groups (with/without hippocampal 
sclerosis-Hs) and tested for differences in li patterns.
results: in HCs, correlations were found between age and both the 
Hg (r=.39, p=.02) and PHg li’s (r=.41, p=.02). The PHg correla-
tion reached a level of significance in lTle subjects (r=.41, p=.02) 
when covarying for age of seizure onset. upon further analysis of Hs 
vs. non-Hs, a correlation with age was revealed in the PHg in lTle 
subjects with Hs (r= .56, p=.03). A trend towards significance was also 
seen in the PHg in lTle subjects without Hs (r=.46, p=.09). A main 
effect for group was shown (F=4.80, p=.01), with the lTle displaying 
a higher li than the HC or rTle. An interaction (F=4.05, p=.02) was 
also found such that the li difference between Hg and PHg was highest 
in the rTle patients. in Hs patients, an interaction was found between 
group (lTle, rTle) and structure (Hg, PHg) (F=6.09, p=.02), with 
rTle showing a greater Hg-PHg li difference.

Conclusions: These results suggest that with normal aging important 
shifts in lateralization may occur for tasks that demand bi-hemispheric 
activity. This aging effect seems to differ according to patient type 
(lTle vs. rTle) as well as the presence of Hs. Furthermore, the 
lateralization of Hg reorganized as a result of Tle pathology, with this 
pattern stronger in the setting of Hs. The PHg does not show the same 
dramatic shifts in laterality.
Correspondence: Joseph I. Tracy, Ph.D./ABPP, Neurology, Thomas 
Jefferson University/Sidney Kimmel Medical College, 901 Walnut Street, 
Health Sciences Bldg Ste 447, Philadelphia, PA 19107, United States. 
E-mail: joseph.tracy@jefferson.edu

s. Tran, s. TOWLer, K.M. MCGreGOr, G. FrIsHKOFF, 
G. KaundInya, L.C. KrIsHnaMurTHy, V. KrIsHnaMurTHy, 
a. JaMes & b. CrOssOn. Task-Residual Functional Connectivity 
In Language and Attention Networks.
Objective: resting state functional connectivity captures phasic fluc-
tuations in brain activity in the absence of cognitive engagement in a 
task. Task-residual functional connectivity capitalizes on the remaining 
variance after mean task-related signal is removed from the time series 
to identify functional coherence. Although resting state analyses are 
the preferred method for functional interactions that are unrelated to a 
specific cognitive state, task-residual analyses may be more sensitive to 
functional interactions of specific, task-relevant network connections. 
This study compared task-residual and resting state functional connec-
tivity between nodes of established networks.
Participants and Methods: Thirty-four participants completed a 
verbal fluency task in the scanner and a resting state scan. The time 
series from both data sets were correlated between intrahemispheric 
nodes of language and attention networks.
results: in contrast to resting state, task-residual functional connec-
tivity between intrahemispheric nodes evidenced significantly stronger 
laterality indices in the attention network and a trend towards stronger 
laterality in the language network. Follow-up tests of the language 
network demonstrated that left hemisphere regions were more strongly 
correlated than right in task-residual data whereas there were no differ-
ences in resting state data.
Conclusions: The observed network specificity lends support to our 
conceptualization that preferentially increased activity in left hemi-
sphere regions during engagement in a language task remain in the 
residuals and show a correlation with one another above and beyond 
spontaneous and intrinsic fluctuations. using task-residual data may 
be optimal for characterizing the synchronized fluctuations between 
regions of discrete networks.
Correspondence: Stella Tran, Psychology, Georgia State University, 
140 Decatur St, Atlanta, GA 30303, United States. E-mail: stran12@
student.gsu.edu

J.L. WOOdard, L. drICOT, M.a. suGarMan, a. nOrMan, 
e.z. GrOss & r.J. GenIK. Resting State Connectivity in Brain 
Regions Associated with Semantic Familiarity and Knowledge: 
Relationships with Neuropsychological Performance.
Objective: Few studies have investigated relationships between resting 
connectivity within functionally defined networks and neuropsycho-
logical test performance. in this study, we investigated whether resting 
state functional connectivity (FC) in regions of interest (rois) defined 
by task-activated functional magnetic resonance imaging (fMri) during 
semantic memory tasks correlated with performance on semantic (sM) 
and episodic memory (eM) measures.
Participants and Methods: Fifteen healthy older adults (mean 
age=70.2 years, sD=5.4 years, 11 women) underwent neuropsycho-
logical assessment, resting state fMri, and event-related task-activated 
fMri using tests of famous name recognition and knowledge of occupa-
tional categories and specific attributes associated with famous persons. 
neuropsychological measures included: Wechsler Memory scale-iV 
logical Memory (WMs-iV lM), rey Auditory Verbal learning Test 
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(rAVlT), Animal Fluency (AF), and Boston naming Test (BnT). 
Cross-correlations were computed between the average time-course 
signals extracted from rois involved in sM recognition and knowledge 
tasks in each participant. These cross-correlations were then correlated 
with performance on neuropsychological measures of eM (WMs-iV lM, 
rAVlT) and sM (AF, BnT).
results: eM immediate recall measures (WMs-iV lM 1 and rAVlT 
Trial 1) correlated significantly (p’s<.01) with the magnitude of the 
resting state relationship between default mode network (rsDMn) FC 
and left superior temporal gyrus (sTg). eM delayed recall measures 
(WMs-iV lM 2 and rAVlT Delayed recall) correlated with rsDMn 
FC and posterior cingulate, while marginal correlations (p’s<.05) were 
seen between rsDMn FC and left sTg. sM performance was correlated 
with anterior rsDMn FC and posterior cingulate (AF) and between 
left posterior rsDMn FC and left sTg (BnT). several additional task- 
activated regions also correlated with FC in other resting state networks.
Conclusions: episodic and semantic memory performance correlate 
with rsDMn FC and left sTg and posterior cingulate.
Correspondence: John L. Woodard, Ph.D., Psychology, Wayne State 
University, 5057 Woodward Ave, 7th Floor, Psychology Department, 
Northville, MI 48202, United States. E-mail: john.woodard@wayne.edu

M.a. WOOdburn, s. JOeLsOn, T. HarrIsOn GOLdMan, 
V. d'sa & s. deOnI. Motor Network Connectivity Differentially 
Supports Fine and Gross Motor Skills During Childhood.
Objective: Motor development during infancy is one of the most salient 
milestones - gestures, crawling, posture, and eventually walking. The 
synaptogenesis and synaptic pruning of the sensorimotor regions are 
one of the first regions to structurally mature and become functionally 
available within the first year of life to support these developmental 
markers. Here, we explore how functional connectivity of the motor 
network supports fine and gross motor skills.
Participants and Methods: subjects (n= 41) were typically devel-
oping children between the ages of 1 to 2 years (Mean = 510.5 days;  
sD = 127) with no neurological or psychiatric diagnosis. As part of an 
ongoing study examining the relationship between structural and func-
tional brain maturation during early childhood, resting state functional 
and high-resolution Mri scans were acquired within a week from a 
Mullen early life scale assessment, which includes scaled measures of 
fine and gross motor skills. neuroimaging was appropriately processed 
using sPM8 and the Conn toolbox. Motor network regions of interest 
were adapted from previous neuroimaging studies, and confirmed using 
an independent Component Analysis of this dataset. graph theory was 
then used to quantify the global efficiency as a measure of within- 
network functional connectivity.
results: Corrected for age, fine motor skills were positively correlated 
(p = 0.043; r = 0.330) with motor network connectivity, whereas gross 
motor skills were negatively correlated (p = 0.021; r = -0.375).
Conclusions: This fine and gross motor dissociation makes sense in light 
of the known changes in functional connectivity during the first years of 
life (i.e. increased between network connectivity of motor and frontal/
visual/executive networks and decreased within-network connectivity 
globally). in other words, fine motor skills may rely more heavily on 
direct activation of motor cortex, whereas gross motor skills may rely 
more on integrating motor regions with other functional networks for 
execution.
Correspondence: Mackenzie A. Woodburn, Cognitive Neuroscience, 
Cognitive, Linguistics, & Psychological Sciences, Brown University, 69 
Brown St. Box 8314, Providence, RI 02912, United States. E-mail: 
mackenzie_woodburn@brown.edu

I. WrIGHT & a. MarsH. Clinical Utility of a Functional Imaging 
Approach to Visuospatial Memory Lateralization in Epilepsy.
Objective: localisation of brain function is important for predicting 
outcome following epilepsy surgery. fMri is now commonly used in the 
presurgical evaluation of language lateralisation. The corresponding 

development of memory paradigms has proved challenging, particularly 
in the visuospatial domain. Task difficulty, left hemisphere processing 
bias and verbal strategies constrain the development of a purely visual 
task. This study aimed to determine the clinical utility of a novel visu-
ospatial memory assessment in clinical populations and, in an fMri 
context, maximising BolD asymmetry to the right by placing a prefer-
ential load on spatial memory.
Participants and Methods: 68 healthy controls and 12 patients with 
temporal lobe epilepsy underwent a forced choice visuospatial recogni-
tion task that tested memory for orientation. fMri data was available 
for 12 controls and 12 patients. The task is explicitly designed with 
progressively increasing difficulty. Behavioural data were analysed to 
determine encoding success across the spectrum of difficulty. region 
of interest analysis of fMri data was undertaken and laterality indices 
calculated. Predictive validity for both fMri and behavioural data was 
explored.
results: in controls, behavioural results show modest levels of recog-
nition accuracy for visual scenes and concurrent validity alongside 
established behavioural tests of visuospatial memory. roi analysis 
demonstrated successful recruitment of right hippocampus in controls. 
Patients with right hippocampal pathology poorly and with evidence 
of reorganisation. Clinical fMri demonstrated high level of accuracy 
in determining lateralisation of memory function relative to structural 
pathology (100% sensitivity, 60% specificity).
Conclusions: This paradigm is suitable for determination of hippo-
campal recruitment for visual memory. The fMri protocol demonstrated 
good accuracy for neuroplasticity of visual memory function in clinical 
samples. implications for prediction of postoperative memory outcome 
are discussed.
Correspondence: Ingram Wright, MA(Cantab) PhD DClinPsychol, 
School of Experimental Psychology, University of Bristol, Bristol 
Children's Hospital, Upper Maudlin Street, Bristol BS2 8BJ, United 
Kingdom. E-mail: ingram.wright@bristol.ac.uk

z.z. zLaTar, C.C. Hays, L.M. CaMPbeLL, K.J. banGen, 
M. MeLOy & C.e. WIerenGa. Objectively-Measured Physical 
Activity and Sedentary Time and Their Aassociations With 
Cerebral Blood Flow and Cognition in Older Adults.
Objective: Moderate to vigorous physical activity (MVPA; >3 MeTs) 
has been associated with higher cerebral blood flow (CBF) and better 
cognition in older adults, whereas sedentary time (sT) is an independent 
risk factor for poor cognition. research investigating the associations 
between objectively-measured PA, sT, CBF, and their impact on cogni-
tion, is lacking. We examined associations between objectively-mea-
sured MVPA, sT, CBF, and cognition in older adults.
Participants and Methods: 52 cognitively normal participants (mean 
age=72 years; 30 women) underwent PA monitoring (tri-axial accel-
erometry), neuroimaging (arterial spin labeling Mri) to measure CBF, 
and cognitive testing (subtests from WMs-r, CVlT-ii, DkeFs, famous 
face naming). Voxel-wise robust regressions were conducted to inves-
tigate regional associations of CBF with MVPA and sT independently, 
adjusting for age and sex. Average CBF in significant brain regions was 
extracted and correlated with neuropsychological tests.
results: Higher MVPA was associated with greater CBF in medial, 
temporal, and frontal regions. in contrast, higher sT was associated 
with lower CBF in frontal, temporal, and parietal regions. CBF in the 
left supplementary motor area, which was significantly associated with 
MVPA, showed a positive association with famous face naming scores. 
Contrarily, CBF in the medial temporal pole, which was associated 
with sT, showed negative associations with memory performance  
(ps < 0.05, corrected).
Conclusions: Findings suggest that MVPA supports higher CBF and 
better cognitive function in cognitively normal older adults. Consistent 
with evidence that sT is a risk factor for poor cognition, higher sT was 
related to lower CBF in regions implicated in aging. Moreover, there was 
evidence of vascular dysregulation in right temporal pole regions asso-
ciated with sT, whereby CBF was not supportive of memory functions. 
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More research is needed to understand the vascular implications of sT 
and their effects on cognition.
Correspondence: Zvinka Z. Zlatar, PhD, Psychiatry, University of 
California, San Diego, 9500 Gilman Dr MC 0664, La Jolla, CA 92093, 
United States. E-mail: zvinka@gmail.com

Imaging (structural)

H.a. aLeKsOnIs, r. WIer, M.M. PearsOn, C.J. CannIsTraCI, 
a.W. andersOn, J.F. KuTTesCH, b.e. COMPas & 
K.r. HOsKInsOn. Diffusion Tensor Imaging of the Genu of 
the Corpus Callosum: Associations with Day-to-Day Executive 
Function in Pediatric Brain Tumor Survivors.
Objective: Pediatric brain tumor survivors (PBTs) are at increased 
risk for deficits in executive function that may impact daily activities. 
PBTs can also show decreased white matter integrity in specific brain 
regions, including the genu of the corpus callosum (gCC), which is of 
particular interest because of its frontal lobe connections, potentially 
contributing to executive function deficits (Fleming et al., 2011). There-
fore, we sought to evaluate deficits in executive function in PBTs and 
to assess whether white matter integrity in the gCC is associated with 
these outcomes.
Participants and Methods: eleven PBTs (ages 8-16) who were  
≥2 years post-diagnosis and 14 healthy controls (HC) matched for age 
and sex were included in the study. DTi tractography (Dsi studio) 
assessed white matter integrity within the gCC. Primary caregivers 
completed the Behavior rating inventory of executive Function 
(BrieF).
results: relative to HC, PBTs had significantly lower gCC mean frac-
tional anisotropy (mFA) (d=-0.95, p<.01) and significantly higher 
ratings of executive function deficits on the BrieF global execu-
tive Composite score (d=1.44, p<.01). Both the Metacognition index 
(d=1.15, p=.01) and the Behavioral regulation index (d=1.29, p<.01) 
were higher in PBTs than HC. Hierarchical regression showed that 
group was a significant predictor of Metacognition index (adjusted 
r2=.22). The addition of gCC mFA to the model predicted significant 
additional variance in outcome (adj r2=.38, Δr2=.18). group predicted 
Behavioral regulation index scores (adj r2=.26), but the addition of 
gCC mFA did not predict significant additional variance.
Conclusions: These results suggest a link between reduced gCC mFA 
and metacognitive deficits, which may illustrate the behavioral impli-
cations of reduced white matter integrity on day-to-day functioning. 
Tractography in other regions, and linkage with cortical functional acti-
vation, should be used to determine additional pathways and networks 
that contribute to metacognitive functioning deficits in PBTs.
Correspondence: Holly A. Aleksonis, B.S., Center for Biobehavioral 
Health, Research Institute at Nationwide Children's Hospital, 700 
Children's Dr, FB Suite 3B.2, Columbus, OH 43205, United States. 
E-mail: holly.aleksonis@nationwidechildrens.org

C. arrInGTOn, L.C. KrIsHnaMurTHy, J. CruTCHer, 
a. eaLey, V. KrIsHnaMurTHy, s. dIna, d. GreenberG  
& r. MOrrIs. Residualized Tract and Whole Network White 
Matter Microstructural Integrity Negatively Correlates with 
Reading Measures.
Objective: reading is a complex cognitive process which requires the 
coordination of multiple underlying cortical regions. As such it also 
requires the successful communication between these regions via 
connecting white matter tracts. research has established a network of 
white matter tracts such as the superior longitudinal fasciculus (slF), 
inferior fronto-occipito fasciculus (iFoF), inferior longitudinal fascic-
ulus (ilF), and the uncinate fasciculus (uF) which are associated with 
reading.
Participants and Methods: The current study examined relations 
between measures of white matter integrity and reading in 22 poor and 

typical adult readers. Tract based spatial statistics were used to extrapo-
late network and individual tract integrity values from DTi data for the 
ilF, iFoF, slF, and uF, bilaterally. integrity values were correlated 
with scores from the Woodcock-Johnson III Tests of Achievement reading 
subtests as well as the Test of Word Reading Efficiency – Second edition 
sight Word and Phonetic Decoding efficiency subtests.
results: left total reading network, left ilF, right iFoF, bilateral slF, 
and right uF integrity values were correlated with real word and pseu-
do-word reading (r = -.42 to -.60, p< .05). right slF and uF were 
correlated with reading fluency (r = -.44, p< .05 and r = -.54, p< .01, 
respectively). right uF was correlated with reading comprehension  
(r = -.51, p< .01).
Conclusions: Measures of white matter integrity were differentially 
related to measures of single word reading, reading fluency, and 
comprehension. Measures microstructural integrity for the left lateral-
ized reading network are related to real word and pseudo-word reading 
in adults.
Correspondence: C. Nikki Arrington, PhD, Psychology, Georgia State 
University, 831 Marietta St NW, Atlanta, GA 30318, United States. 
E-mail: carrington3@gsu.edu

P.J. CasTaGna, s. rOye, M. CaLaMIa & s.G. GreenInG. 
Parsing The Neural Correlates Of Anxious Apprehension And 
Anxious Arousal In Development: An Examination Of Cortical 
Thickness In Youth.
Objective: Converging neuroscience and psychological research points 
to two transdiagnostic facets of anxiety that share a bidirectional rela-
tionship with executive dysfunction: anxious apprehension and anxious 
arousal (sharpe et al., 2015). Anxious apprehension refers the tendency 
to engage in negative, repetitive thinking. in contrast, anxious arousal 
denotes hyperarousal of the sympathetic nervous system. We were inter-
ested in delineating the neural correlates (i.e., cortical thickness) of 
anxious apprehension and anxious arousal in a sample of youth.
Participants and Methods: 35 healthy youth (Mage =13, SD =2.5) 
from the nki-rockland pilot study completed the Multidimensional 
Anxiety scale for Children (MAsC) and underwent high-resolution Mri 
at 3T. Cortical surface reconstruction and thickness estimation were 
performed using Freesurfer. As a surrogate for anxious apprehension 
and anxious arousal we used the social Anxiety and Physical symptoms 
MAsC subscales, respectively.
results: Covariate analyses between thickness and each facet of anxiety 
were conducted while controlling for age, gender, and were corrected 
for multiple comparisons. We observed significant correlations between 
cortical thickness and anxious apprehension in the superior frontal gyrus 
stretching into the ventral medial prefrontal cortex (z = 2.96, p = .003) 
and the anterior interior insula (z = 3.28, p = .001). in contrast, anxious 
arousal was significantly correlated with aspects of the dorsal lateral 
prefrontal cortex and temporal pole; notably including the rostral middle 
frontal gyrus (z = 5.14, p < .00001).
Conclusions: These preliminary findings extend previous research that 
has examined cortical thickness and negative affect (Ducharme et al., 
2014) and anxiety (newman et al., 2016) in healthy youth. We also 
find novel evidence implicating neural structures involved in executive 
function, emotional reactivity, and self-relevant processing in these two 
dimensions of anxiety.
Correspondence: Peter J. Castagna, M.A., Psychology, Louisiana State 
University, 9271 Pecan Tree Drive, Baton Rouge, LA 70810, United 
States. E-mail: pcasta1@lsu.edu

d.J. CObIa, M.J. sMITH, J.G. CsernansKy & L. WanG. 
Hippocampal Shape Features Relate to Limbic Integrity and 
Episodic Memory Function in Neuropsychologically Near-Normal 
Schizophrenia.
Objective: schizophrenia is a severe psychiatric illness with widespread 
impairments in cognition; however, a certain percentage of subjects are 
known to perform in the near-normal range. little is known about the 
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underlying neurobiological features that may be sustaining cognitive 
performance. The aim of this study was to characterize hippocampal 
and accompanying limbic structures in neuropsychologically-defined 
schizophrenia subtypes. it was hypothesized that the “near-normal” 
group would demonstrate structural integrity similar to healthy indi-
viduals, which would relate to episodic memory function.
Participants and Methods: schizophrenia subjects were clustered 
into impaired (nPi=34) and near-normal (nPnn=45) subgroups 
using a k-means algorithm; matched healthy comparison subjects 
were also included (CoM=56). neuropsychological functioning was 
assessed through a comprehensive battery, and Mr scanning included 
T1-weighted images. estimates of hippocampal and cortical structure 
were derived using surface-based processing pipelines. MAnoVA and 
Pearson models tested group differences and relationships with neuro-
psychological performance.
results: results revealed significant left hippocampal shape abnormal-
ities in nPi (F=5.27, p=0.006), but not nPnn, relative to CoM. signif-
icant positive correlations between increased hippocampal outward 
shape with larger entorhinal (r=0.33, p=0.03) and cingulate (r=0.44, 
p=0.003) cortex were observed in nPnn, but not nPi. in addition, a 
negative correlation between hippocampal shape and episodic memory 
(r=-0.31, p=0.040) was observed in nPnn only.
Conclusions: Hippocampal morphology in nPnn appears to be a 
unique characteristic similar in form to healthy subjects, but related to 
limbic cortex and episodic memory performance. These findings rein-
force the importance of mesial-temporal networks in the pathophysi-
ology of schizophrenia, and may help account for the preservation of 
function in certain subgroups.
Correspondence: Derin J. Cobia, PhD, Psychology, Brigham Young 
University, 1036 SWKT, Brigham Young University, Provo, UT 84602, 
United States. E-mail: derin_cobia@byu.edu

M. edWards, e. HarTMan, r. Cabeen, s. COrreIa, 
d. LaIdLaW, P. MaLLOy, s. saLLOWay & s. deOnI. 
Association between network connectivity of select brain regions 
and cognitive abilities based on deterministic single tensor and 
multi-fiber diffusion MR tractography.
Objective: Diffusion-tensor imaging (DTi) tractography models white 
matter tracts. Multiple fiber approaches (e.g., ball-and-sticks) can 
track fiber trajectory in regions of high fiber crossing more efficiently 
than single-fiber methods. Alzheimer’s disease (AD) impacts cortical 
structural connectivity due to changes in white matter integrity. AD 
impacts the precuneus, entorhinal cortex (eC), and caudal anterior 
cingulate (CAC). We sought to examine the association between these 
brain regions and memory and executive function based on graph theory 
with a comparison of metrics derived from single -fiber and multi-fiber 
tractography.
Participants and Methods: graph theory metric of node degree was 
derived for precuneus, eC, and CAC bilaterally (lH, rH) in 42 partic-
ipants (controls n=13; cognitively impaired n=29) using deterministic 
and probabilistic tractography. Analyses were run separately by trac-
tography method. linear regression models were conducted with roi 
entered as the independent variables and neuropsychological tests as 
dependent variables controlling for age and education. neuropsycho-
logical measures (raw and z-scores) were Trail Making Test B (TMTB) 
and Hopkins Verbal learning Test Free recall (HVlT Fr).
results: single tensor network: HVlT Fr correlated significantly with 
degree in one roi: lH eC (all p<0.020). There were no significant 
correlations between degree and TMTB in any roi. Multi-fiber network: 
HVlT Fr correlated significantly with three roi: lH eC, lH precu-
neus, and rH CAC (all p<0.03). TMTB correlated significantly with 
lH precuneus (p=0.042).
Conclusions: Multi-fiber tractography may provide a more robust 
substrate than single tensor for identifying associations between cogni-
tive function and graph theory-derived network connectivity in brain 
regions sensitive to AD.

Correspondence: Melissa Edwards, MA, 345 Blackstone Blvd, Providence, 
RI 02906, United States. E-mail: melissa_edwards@brown.edu

P.M. GarCIa-eGan, J. HuFFMan, r. Cabeen, d. LaIdLaW, 
T. COnTurO, L. baKer, L.e. saLMInen & s. PHILLIPs. Genetic 
risk alleles for inflammation and white matter integrity in older 
healthy adults.
Objective: interleukin-1β (il-1β) and Tumor necrosis Factor-a (TnF-α)  
exert pro-inflammatory properties and neuromodulatory functions. 
risk alleles associated with il-1β (A) and TnF-α (A) correspond to 
poor cognitive outcomes in memory, attention and processing speed. 
However, it is unclear whether variations in the genes coding for il-1β 
and TnF-α influence brain white matter independent of hyperintensities 
in healthy older adults. We compared the white matter microstruc-
ture measure of fiber bundle length (FBl) in healthy older individuals 
according to their genetic risk configurations for il-1β and TnF-α.
Participants and Methods: Fifty-nine healthy adults age 50 and over 
underwent diffusion tensor imaging (DTi) and genotyping. Participants 
were grouped according to genotype configuration for il-1β (AA/Ag; 
n = 33 vs gg; n = 26) and TnF-α (AA/Ag; n = 16; vs. gg; n =43). 
Quantitative diffusion tractography DTi (qtDTi) was utilized to define 
FBls in the corpus callosum (CC), fornix, and uncinate fasciculus (uF).
results: groups were similar in age, education and sex. Multivar-
iate analyses revealed significant differences between il-1β genotype 
groups, with shorter FBls in CC F(1,57) = 4.26, p = 0.044) and left 
fornix in the gg genotype group. FBls were also significantly shorter 
in left uF in TnF-α gg carriers F(1,57) = 8.23, p = 0.006).
Conclusions: results indicate that individual variability in inflamma-
tory mechanisms represents an important mechanism in the neuro-
pathogenesis of reduced FBl in older adults. Additional studies are 
needed that incorporate levels of inflammation from blood and cere-
brospinal fluid into longitudinal models of FBls.
Correspondence: Paola M. Garcia-Egan, PhD, Psychology, University 
of Missouri Saint Louis, One University Boulevard, 325 Stadler Hall, 
SAINT LOUIS, MO 63121-4499, United States. E-mail: pmgb7b@umsl.
mail.edu

n.J. GOOdrICH-HunsaKer, T.J. abILdsKOV, G. bLaCK, 
K.O. yeaTes, H. TayLOr, a. baCeVICe, d. COHen, L. MIHaLOV, 
b. banGerT, n. zuMberGe & e.d. bIGLer. Developmental and 
sex-related changes in white matter integrity in children: tract-
based spatial statistics versus deterministic and probabilistic 
tractography.
Objective: several different techniques can be used to analyze diffusion 
weighted imaging. Any technique must be sufficiently sensitive to detect 
clinical abnormalities. This is especially critical in disorders like mild 
traumatic brain injury (mTBi), where pathology is likely to be subtle. 
mTBi represents a major public health concern, especially for youth 
under 15 years of age. However, the developmental period from birth 
to 18 years is also a time of tremendous developmental brain changes. 
Before embarking on an examination of effects of injury, it is important 
to establish the degree of age- and sex-related differences.
Participants and Methods: Participants were children aged 8-15 years 
with mTBi or mild orthopedic injuries (oi). DTi scans were obtained 
within 10 days of injury. We performed tract-based spatial statistics 
(TBss), deterministic tractography using AFQ, and probabilistic trac-
tography using TrACulA to evaluate whether any method provides 
improved sensitivity at identifying developmental and/or sex-related 
differences.
results: Boys and girls showed minor group differences. The results 
from AFQ and TrACulA showed that boys had higher FA and lower 
rD compared to girls within the left cingulum cingulate bundle. no sex 
differences were found using TBss. Across all three methods, many of 
the tracts, but not all, revealed increases of FA and decreases of rD and 
MD with age. TBss analyses resulted in age-related changes across the 
all WM tracts. AFQ and TrACulA revealed age-related changes within 
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the corpus callosum, cingulum cingulate, corticospinal tract, inferior 
and superior longitudinal fasciculus, and uncinate fasciculus.
Conclusions: The results are in many ways consistent across all three 
methods. However, results from the tractography methods provide 
improved sensitivity and better tract-specific results for identifying 
developmental and sex-related differences within the brain, and are a 
reliable way to investigate subtle changes in WM integrity.
Correspondence: Naomi J. Goodrich-Hunsaker, PhD, Psychology, 
Brigham Young University, PO Box 971060, Orem, UT 84097, United 
States. E-mail: njhunsaker@icloud.com

K. HOrTMan, a. aILIOn & T.z. KInG. Volume of the thalamus 
relates to verbal fluency performance following a major depressive 
episode.
Objective: Adults with MDe have shown slower verbal fluency, however 
the structural underpinnings are unknown. Thalamic volume was exam-
ined because of its association with processing speed and verbal fluency. 
in this pilot study, we hypothesized that thalamus volume would be 
related to phonemic and semantic verbal fluency in adults with history 
of depression.
Participants and Methods: DkeFs Phonemic(PhF) and sematic 
Fluency(semF) measures of word generation were administered to 9 
adults with MDe history and 9 controls. MDe was on average 21.69 
(4.14) years and matched with controls on age (21.47 years(3.71)), 
education (14.44(1.59)) and gender (78%F). Thalamus volume(Thal) 
was obtained using FlirT in FMriB software library(Fsl).
results: negative correlation indicated higher Thal was correlated 
with lower fluency performance (PhF lThal r=-.69, p<.01 rThal  
r= -.64, p<.01 and semF lThal r=-.52, p=.03 rThal r=-.61, p<.01). 
T–test did not reveal group differences, but indicated medium to large 
effects (lThal t(16)=-1.61, p=.13, d=-.76; rThal t(16)=-1.82, p=.09,  
d=-.86). regression testing an interaction between the MDe group and 
r Thal volume on DkeFs PhF was significant (F(3,14)=5.66, p<.01, 
Adj. r2=.45). individual variables were not significant, but a large effect 
for the interaction was found (Beta=-.54, t(14)=-1.95, p=.07), which 
indicated a steeper slope r Thal volume and PhF following MDe.
Conclusions: A large effect was found for the negative relationship 
between bilateral thalamus volume and verbal fluency in adults with a 
history of MDe. These findings may be related to serotonin projections 
to the thalamus. Future longitudinal research should explore the role of 
serotonin and corticothalamic structure and connectivity.
Correspondence: Kyle Hortman, Georgia State University, 110 Fontaine 
Way, Fayetteville, GA 30215, United States. E-mail: hortman.kyle@
gmail.com

M.T. KasseL, C. HuMPHrIes, K. aLTOnJI, d.C. OsMOn  
& M. sabrI. Radial Diffusivity of Cingulo-Opercular Network 
Predicts Attentional Switching Performance in Healthy Aging.
Objective: The present study investigated the impact of age-related 
decline in white matter integrity on executive control among the goal- 
directed, trial-by-trial frontoparietal network (FPn) and the cingu-
lo-opercular network (Con) supporting maintenance and implemen-
tation of task set across trials.
Participants and Methods: eighteen younger (M=26.1, sD=5.7) and 
18 older (M=62.4, sD=4.9) healthy adults underwent structural Mri 
(T1- and diffusion-weighted scans) and a neuropsychological battery 
of attention and executive control. Principal Components Analysis 
revealed two components of selective attention (Fac1) and switching 
(Fac2). Composite scores were created for each principal component. 
Fiber tracts connecting the Con and FPn executive control networks 
were identified using probabilistic white-matter tractography using seed 
regions defined based on Power et al. (2011) meta-analysis. Mean radial 
diffusivity (rD), an indicator of myelin degradation, was extracted for 
right and left Con and FPn white matter tracks.
results: Between group AnoVA of rD with network and hemisphere as 
repeated measures revealed a main effect of group (p<.001), illustrating 

that older adults have decreased integrity (higher rD) compared to 
younger adults. Within-group comparisons indicated a main effect 
of network (p<.0001), such that the Con displayed greater overall 
integrity compared to the FPn. A network by hemisphere interaction 
was also evident (p=.003), demonstrating that the left FPn has lower 
integrity than the right FPn, however there was no difference in later-
ality apparent in the Con. Multiple regression analyses separated by 
group revealed no relation between Fac1 and rD of the FPn, nor Con; 
however, rD of the Con predicted Fac2 performance in both younger 
(p=.032) and older (p=.023) adults. no relation was found between 
Fac2 and rD of the FPn for either group.
Conclusions: greater demyelination of the Con may contribute to 
diminished ability to maintain executive control early in the course of 
healthy aging.
Correspondence: Michelle T. Kassel, Psychology, University of Wisconsin -  
Milwaukee, 2441 E. Hartford Avenue, Garland Hall, 338D, Milwaukee, 
WI 53211, United States. E-mail: mkassel@uwm.edu

M.e. MCLaren, V.M. dOTsOn, s.M. szyMKOWICz, d.M. O’ 
sHea, a. O’sHea, e. POrGes, r. COHen & a.J. WOOds. 
Association of Subthreshold Depressive Symptoms with Cortical 
Thickness and Surface Area of the Insula.
Objective: Decreased insula volumes have been consistently reported in 
clinical depression; however, few studies have examined subthreshold 
depression or the potential unique association of different subcompo-
nents of depression with the insula. This study examined the associations 
of subthreshold depressive symptoms with insular cortical thickness and 
surface area—the two components of volume. Additionally we examined 
whether specific subcomponents of depression (i.e., cognitive or somatic 
symptoms) drove any observed association.
Participants and Methods: sixty-three healthy older adults completed 
the Beck Depression inventory, second edition (BDi-ii) and underwent 
magnetic resonance imaging at 3T. Cortical thickness and surface area 
values were extracted using Freesurfer imaging software. Multiple 
linear regression analyses were conducted in which depressive symp-
toms predicted cortical thickness and surface area of the left and right 
insula while controlling for sex and estimated total intracranial volume.
results: We found a significant negative association between total 
BDi-ii scores and surface area in the left insula (p=0.036). in follow-up 
analyses, the cognitive subscale was significantly negatively associated 
with left insula surface area (p=0.033).
Conclusions: results of this study suggest that subthreshold depressive 
symptoms are associated with decreased surface area of the insula, and 
that cognitive, rather than somatic, symptoms of depression drove this 
effect. The insula is important in strong emotions like disgust, and 
is a key structure in the hate circuit in depression. Disruption in the 
hate circuit may alter cognitive control of emotions, which may explain 
the association between cognitive symptoms such as worthlessness and 
guilt and the insula. This study highlights the importance of examining 
subthreshold depression and the unique association that subcomponents 
of depression may have with the brain.
Correspondence: Molly E. McLaren, PhD, Clinical and Health 
Psychology, University of Florida, Department of Clinical and Health 
Psychology, P.O. Box 100165, Gainesville, FL 32610-0165, United 
States. E-mail: memclaren@phhp.ufl.edu

n. PressOn, G. Van eMan, K. edeLMan, W. bIrd, 
d.O. OKOnKWO, W. sCHneIder & s.r. beers. Quantification 
of Diffusion Tractography for Research Application: The Control 
Group Matters.
Objective: using diffusion imaging tractography, geometric proper-
ties of brain white matter pathways (i.e., tract spread and homologue 
symmetry) can differentiate healthy control and chronic TBi samples 
(Presson et al., 2014). This study examines whether these quantitative 
metrics, as well as generalized fractional anisotropy (gFA), vary by age 
and iQ in healthy controls.
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Participants and Methods: 79 healthy adults with no prior history 
of concussion, TBi, blast exposure, stroke, or other major neurological 
disorders completed a high-b-value multishell diffusion Mr scan and 
neuropsychological testing. High Definition Fiber Tracking was used to 
generate tractography for 13 major white matter tracts and to quantify 
spread, symmetry, and gFA of each tract. These metrics were correlated 
with age and a valid estimate of iQ (nArT).
results: As expected from previous DTi studies, gFA was negatively 
correlated with age in several tracts. geometric metrics showed a more 
varied pattern. spread in Corticospinal Tract and external Capsule 
was lower in older participants, but spread increased with age in slF 
and splenium tracts. symmetry decreased with age in Corpus Callosum 
Body, genu, and splenium, as well as the uncinate Fasciculus. symmetry 
increased with age in the Cingulum. estimated iQ did not correlate with 
gFA or tract spread, but was negatively correlated with symmetry in 
the Cingulum, Corpus Callosum, and inferior longitudinal Fasciculus.
Conclusions: The current results provide evidence that age and iQ 
are relevant covariates that should be accounted for when analyzing 
geometric properties of brain tractography to differentiate control and 
clinical samples.
Correspondence: Nora Presson, PhD, Learning Research and 
Development Center, University of Pittsburgh, 3939 O'Hara Street, 
University of Pittsburgh, Pittsburgh, PA 15260, United States. E-mail: 
presson@pitt.edu

K. reITer, s. POTTs, W.T. MCCuddy, a. POrCeLLI & 
K.a. nIeLsOn. Cognitive reserve protects against cortical atrophy 
in those at genetic risk for AD.
Objective: Cognitive reserve (Cr) is a theoretical construct that explores 
static and modifiable lifestyle factors that influence the trajectory of 
age-related cognitive decline. inheritance of the Apolipoprotein-e ε4 
allele, a known genetic risk for AD, is associated with reduced cortical 
thickness (CT). The goal of the current study is to examine the relation-
ship of Cr and ε4 inheritance on CT in healthy older adults.
Participants and Methods: Thirty-five adults between ages 51 and 
84 completed genetic testing, self-report measures to assess Cr, and 
underwent magnetic resonance imaging (Mri). Cr was measured using 
education, occupation, premorbid iQ, and current levels of cognitive, 
social, and physical activities. Composite scores were created from 
factor analysis. All T1-weighted high-resolution images were prepro-
cessed and cortical reconstruction was conducted in Freesurfer (v. 5.3,  
http://surfer.nmr.mgh.harvard.edu). CT analyses were examined 
in the Query Design estimate Contrast application of Freesurfer.  
A general linear model was performed at each vertex and all analyses 
were corrected for multiple comparisons with false discovery rate <.05.
results: 
statistically significant interactions effects were found, covarying age, 
between ε4 inheritance and Cr in the left superior temporal (sTg), 
inferior parietal (iPg), insula, lateral occipital and postcentral gyri 
(postg). Post hoc analyses revealed that greater CT was associated 
with high Cr but this occurred only in ε4 carriers within the left postg, 
sTg, insula and was a trend in the iPg (p=.08) and lateral occipital 
(p=.10). no statistically significant interactions were observed in the 
right hemisphere.
Conclusions: Cr modulated the influence of ε4 inheritance on CT 
in regions known to be influenced in AD and would otherwise show 
reduced CT. in ε4 carriers specifically, high Cr offset cortical thinning. 
This relationship was not observed in non ε4 carriers. Thus, Cr may 
prevent cortical atrophy associated with genetic risk to AD.
Correspondence: Katherine Reiter, M.S. working toward Ph.D., 
Psychology, Marquette University, 3909 N. Murray Ave Apt 804, 
Milwaukee, WI 53211, United States. E-mail: kereiter@gmail.com

b. rIzVI, a. narKHede, b.s. LasT, V.a. GuzMan, J.J. ManLy, 
n. sCHuPF, r. MayeuX & a.M. brICKMan. The Relationship 
Between White Matter Hyperintensities and Cognition and the 
Mediating Role of Cortical Thickness.
Objective: White matter hyperintensities (WMH) on T2-weighted Mri 
reflect severity of small vessel cerebrovascular disease. They have been 
linked to cognitive dysfunction and dementia, although the pathway 
through which WMH affect cognition is largely unknown. one possi-
bility is that WMH promote neurodegeneration, which, in turn, affects 
cognitive functioning. We examined whether cortical thickness, an Mri 
marker of neuronal integrity and neurodegeneration, mediates the rela-
tionship between WMH and cognition.
Participants and Methods: T1- and T2-weighted Mri scans were 
obtained among 519 community-dwelling older adults (mean 
age=73.9±5.6, 56% women, 12.8±4.5 years of education, 33% White, 
67% non-White) who were evaluated with a comprehensive neuropsy-
chological battery. Total WMH volume and global and regional cortical 
thickness were derived. using conditional process analysis modelling 
techniques, we examined the association between WMH volume and 
global cognition and tested whether an overall measure of cortical thick-
ness mediates this relationship statistically. We also tested whether ento-
rhinal cortical thickness specifically mediates the relationship between 
WMH volume and episodic memory.
results: increased total WMH volume was associated with poorer global 
cognition (b=-0.0089, p=0.0008, Ci:-0.0141,-0.0037) and episodic 
memory (b=-0.0128, p=0.0018, Ci=-0.0208,-0.0048). examination of 
the indirect statistical effects revealed that global cortical (b= -0.0017, 
Ci:-0.0031,-0.0007) and entorhinal cortex thickness (b=-0.0021, 
Ci:-0.0050,-0.0004) mediate the relationship of WMH volume on global 
cognition and memory, respectively. The findings remained when we 
removed participants with dementia (n=10).
Conclusions: our findings suggest that WMH burden promotes global 
and regional cortical thinning, which, in turn, drives cognitive decline. 
These observations highlight a potential pathway in which small vessel 
cerebrovascular disease affects cognition by promoting neurodegener-
ative changes directly.
Correspondence: Batool Rizvi, Neurology, Columbia University Medical 
Center, 630 W 168th Street, PH 18-301, New York, NY 10032, United 
States. E-mail: br2499@cumc.columbia.edu

a.d. rOCHeTTe, e. GaTHrIGHT, a.M. brICKMan, 
M. sPITznaGeL, r. COHen, L.H. sWeeT, r. JOsePHsOn, 
J. HuGHes & J. GunsTad. High-Frequency Heart Rate Variability 
and Structural Brain Integrity in Heart Failure.
Objective: neurocognitive deficits are common in persons with heart 
failure (HF) and associated with many poor outcomes, including greater 
risk for mortality and recurrent hospitalization. Heart rate variability 
(HrV) has been used to predict poor outcomes in HF; however, no 
study has examined whether HrV is also associated with neuroimaging 
markers in older adults with HF.
Participants and Methods: A total of 41 older adults with HF (68% 
male; average age 69 years; 90% class ii HF) completed brain Mri 
as part of a larger project. HrV was assessed via impedence cardi-
ography. Brain structure was analyzed using Freesurfer Version 5.1.  
A series of hierarchical linear regression models was conducted to test 
whether high-frequency HrV was associated with volumes of 1) total 
gray matter, 2) white matter, and 3) white matter hyperintensities.
results: After controlling for demographic (i.e. age, gender) and 
medical factors (i.e. diabetes, cardiovascular fitness, intracranial 
volume), results indicated that greater HrV was associated with greater 
total gray volume (β =.27, p < .05), but no other structural brain indices 
(all p>.05).
Conclusions: results suggest that greater high-frequency HrV is asso-
ciated with larger total gray matter volume, even after accounting for 
common demographic and medical factors. Further work is needed to 
clarify the etiology of this relationship, particularly studies that examine 
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the possible association among HrV, neuroimaging indices, and chronic 
inflammation.
Correspondence: Amber D. Rochette, BA, Psychology, Kent State 
University, 3494 Bent Tree Lane, #213, Stow, OH 44224, United States. 
E-mail: amber.rochette88@gmail.com

s. rOye, P.J. CasTaGna, M. CaLaMIa & s.G. GreenInG. 
Dimensions of Executive Functioning and Cortical Thickness in 
Younger and Older Adults.
Objective: executive functioning (eF) includes a set of related, yet 
distinct abilities supporting goal-directed behavior: inhibition, updating, 
and switching (Miyake et al., 2000). Previous research (latzman  
& Markon, 2010) has shown that this three-factor model of eF underlies 
performance on a widely used clinical measure of eF, the Delis-kaplan 
executive Function system (D-keFs). Fewer studies have examined the 
structural correlates of dimensions of eF (Friedman & Miyake, 2016). 
This study explored the relationship between the D-keFs measures 
of inhibition, updating, and switching and cortical thickness within 
younger and older adults.
Participants and Methods: 155 adults from the nathan kline institute 
pilot study were included in our analyses. individuals were divided into 
younger (n= 114, 68%male, Mage= 32.30years, sD= 9.38) and older 
(n= 49, 49% male, Mage= 65.43years, sD= 10.20) adults, based upon 
their age (20-49 years and 50+ years). Cortical thickness was deter-
mined using Freesurfer’s automated cortical parcellation software. each 
group was examined independent of one another and scaled scores were 
used to measure D-keFs performance.
results: An exploratory, cortex-wide analysis examined the relationship 
between cortical thickness and performance on the D-keFs. All anal-
yses were controlled for using age and gender, and multiple compari-
sons corrections were performed using a Monte Carlo simulation.  
We observed significant correlations between thickness and inhibi-
tion, in regions associated with eF. Positive correlations were found in 
the left anterior middle frontal gyrus, left inferior parietal lobule and 
right anterior middle frontal gyrus, only in the younger adult group  
(all z’s > 4.0, all p’s > .0001).
Conclusions: These findings extend previous research on the relation-
ship between cortical thickness and eF in adults, by examining indi-
vidual dimensions of eF and showing significant clusters within frontal 
and parietal regions (yuan & raz, 2014).
Correspondence: Scott Roye, M.A., Clinical Psychology, Louisiana State 
University, 10720 Linkwood Ct, Apt # 1033, Baton Rouge, LA 70810, 
United States. E-mail: sroye1@lsu.edu

e. seMMeL, M.M. PearsOn, C.J. CannIsTraCI, a.W. andersOn, 
J.F. KuTTesCH, b.e. COMPas & K.r. HOsKInsOn. Diffusion 
Tensor Imaging of the Inferior Fronto-Occipital Fasciculus: White 
Matter Integrity and Associations with Visual-Motor Coordination 
in Pediatric Brain Tumor Survivors.
Objective: The inferior fronto-occipital fasciculus (iFoF) is a white 
matter tract implicated in executive aspects of visual processing as well 
as the use of visual information for guiding movement. Pediatric brain 
tumor survivors (PBTs) experience cognitive deficits related to demy-
elination of this tract associated with diagnosis and/or tumor-directed 
therapies (scantlebury et al., 2016). We expected that PBTs would 
have reduced white matter integrity in the iFoF and that this would 
be associated with poorer scores on measures of executive visual and 
motor processing.
Participants and Methods: We assessed white matter integrity in the 
iFoF using diffusion tensor imaging in a group of 8-16 year-old PBTs 
(n=16; mean time since treatment=4.94) and matched controls (n=16). 
Participants completed the Trail Making and Color-Word interference 
(CWi) Tests from the D-keFs and the Beery Visual Motor integration 
scale. Fractional anisotropy (FA), radial (rD), and axial diffusivity (AD) 
were calculated using Dsi studio.

results: relative to controls, PBTs had lower FA (d=1.05), and higher 
rD (d=1.47) in the right iFoF as well as higher rD (d=1.07) in the 
left iFoF. PBTs performed worse on all subscales of Trail Making 
and on the CWi inhibition/switching subscale (ps<.01). Higher FA 
and lower rD in the right iFoF were correlated with better scores on 
CWi Word reading and all Trail Making subscales except Motor speed  
(r=.40-.63; ps<.05). Higher left iFoF rD was associated with poorer 
CWi inhibition/switching and all Trail Making subscales except Motor 
speed (r=.41-.61; ps<.05).
Conclusions: PBTs have reduced white matter integrity in the iFoF 
as indicated by DTi. These differences were associated with tests of 
executive visual and visual-motor coordination, suggesting that the 
iFoF is important for processing visual information for the purpose of 
movement and the inhibition of responses to visual stimuli. Future work 
should identify clinically relevant effects of these deficits to understand 
how they affect functional outcomes in PBTs.
Correspondence: Eric Semmel, B.A., Psychology, Georgia State 
University, 180 Jackson Street NE Apt 3217, Atlanta, GA 30312, United 
States. E-mail: esemmel1@student.gsu.edu

d. sHaKed, L. KaTzeL, s.L. seLIGer, C. daVaTzIKOs, 
r. GuLLaPaLLI, T. KOuO, G. erus, M.K. eVans, 
a.b. zOnderMan & s.r. WaLdsTeIn. The Relation of 
Socioeconomic Status and Executive Function: Is Prefrontal 
Cortex Volume a Mediator.
Objective: lower socioeconomic status (ses) has been associated with 
lesser cognitive performance and smaller brain volumes. Also, smaller 
brain volumes have been related to poorer cognitive function. The 
present study examined whether ses-linked decrements in executive 
function (eF) were mediated by corresponding reductions in dorsolat-
eral prefrontal cortex (DPFC) gray matter volume.
Participants and Methods: Participants were 212 socioeconomically 
diverse, African American (AA) and White urban-dwelling adults (M 
age = 46.8; 39% AA; 59% female; 32% below poverty) from the Healthy 
Aging in neighborhoods of Diversity across the life span (HAnDls) 
sCAn study. Participants underwent 3.0-T cranial magnetic resonance 
imaging. T1-weighted MP-rAge images were used to derive structural 
volumetric data. Multiple regression analyses, adjusted for age and sex, 
examined associations of ses with Trails B, Digit span Backwards, 
Verbal Fluency, and DPFC, as well as DPFC-eF relations. Mediation 
analyses were computed to assess whether significant ses-eF associa-
tions were explained by DPFC volume.
results: ses, eF tests, and DPFC were associated significantly, 
whereby a lower level of ses, poorer eF, and smaller DPFC were all 
related. DPFC mediated the relation between ses and Trails B, but 
not Digit span Backwards or Verbal Fluency. race-stratified analyses 
revealed that significant DPFC mediation of ses-Trails B was present 
in Whites, but not in AAs.
Conclusions: These results suggest that normal inter-individual vari-
ability in DPFC volume is important in the association of ses and 
mental flexibility for White, but not AA adults. The significant medi-
ation may be partially explained by Trails B’s strong reliance on the 
DPFC relative to the other measures examined. To further elucidate the 
underlying biological mechanisms for the ses-cognition relation in both 
AAs and Whites, future research should examine additional rois and 
other brain endpoints such as white matter volume and hyperintensities 
and neural network connectivity.
Correspondence: Danielle Shaked, MA, Psychology, University of 
Maryland, Baltimore County, 1244 Battery Ave., Baltimore, MD 21230, 
United States. E-mail: dshaked1@umbc.edu

a. VeLez LOPez, M. rOsarIO & K. sCHOn. Cardiovascular 
Fitness is Positively Correlated with Left Entorhinal Cortical 
Thickness in Healthy Young Adults.
Objective: structures in the medial temporal lobe (MTl) memory 
system show experience-dependent neuroplasticity. Within the MTl, 
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this plasticity has been observed in the hippocampus (HC) in both 
humans and animal models. specifically, rodent model studies have 
shown a positive correlation between voluntary wheel running and adult 
neurogenesis in the dentate gyrus subregion of the HC. These models 
have not examined neuroplasticity in the entorhinal cortex (eC), even 
though the eC serves as a primary input to the HC, and studies on 
environmental enrichment have reported greater eC volume in enriched 
environments. Previous work in our lab in healthy young adults showed 
a positive correlation between right eC volume, and aerobic fitness 
(Vo2 max). Here, we examined whether cardiovascular fitness predicts 
entorhinal cortical thickness and hippocampal volume in healthy young 
adults.
Participants and Methods: We used Freesurfer, a surface-based 
morphometric analysis method to measure cortical thickness and 
brain volumes in a young adult cohort (n = 25, 20 to 33 years). using 
multiple regression we first examined whether aerobic fitness predicts 
eC thickness. second, we correlated Vo2 max and cortical thickness 
and brain volume data with performance on cognitive tasks thought to 
be dependent on the eC and HC. Age, gender, and intracranial volume 
were used as covariates.
results: Vo2 max was significantly associated with left eC thickness 
(F (4, 20) = 4.58, p < .01, r2 = .37), and left fusiform gyrus volume  
(F (4, 20) = 5.77, p < .01, r2 = .44), but not with HC volume, holding 
age, gender, and intracranial volume constant. no significant relation-
ships were identified for measures of spatial cognition and memory with 
eC thickness or Vo2 max.
Conclusions: Consistent with our predictions and our previous work, 
greater Vo2 max was associated with greater left eC thickness. This 
data further supports that cardiovascular fitness may be implicated in 
the experience-dependent plasticity of structures in the MTl, even in 
healthy young adults.
Correspondence: Andres Velez Lopez, B.S., Anatomy & Neurobiology, 
Boston University, 72 East Concord St., R 1003, Boston, MA 02118, 
United States. E-mail: andresvl@bu.edu

n. WHITney, s. deOnI & a. MIeLe. White Matter Correlates of 
Early Academic Proficiency in Young School-Age Children.
Objective: Converging neuroimaging research has found that white 
matter differences impact academic outcomes. However, prior literature 
often utilizes diffusion tensor imaging with older children. To our knowl-
edge, this is the first investigation of the relationship between an index 
of white matter maturation (i.e., myelin) and academic performance in 
early-elementary school children.
Participants and Methods: non-sedated mcDesPoT imaging data 
was successfully acquired from 84 healthy children between the ages 
of 4-11 years-old on a siemens Tim Trio scanner. Three-pool post- 
processing was used to calculate quantitative T1, T2, and VFM maps, 
which were subsequently aligned to a previously acquired longiti-
dinal template. nonparametric correlation coefficients were calcu-
lated between intravoxel myelin and academic performance on the 
letter/Word reading and Mathematical Calculation subtests from the 
Academic Achievement Battery (AAB), while controlling for overall 
cognitve ability and age. A cluster-based approach was used to correct 
for multiple comparisons.
results: results revealed positive correlations between myelin content 
and academic scores. specifically, higher reading and math scores were 
associated with increased myelin in orbitofrontal regions including the 
genu of the corpus callosum and anterior corona radiata bilaterally, as 
well as the posterior optic radiations and visual cortex. However, higher 
math scores were also related to increased myelin in the right parietal 
lobule and right posterior corona radiata.
Conclusions: increased myelination largely in frontal and parietal 
structures is associated with improved performance in academics while 
controlling for general cognitive ability and age. orbitofrontal regions 
are among the last to myelinate; thus, these children may have advanced 
brain development compared to same-aged peers. strong overlap in 
brain regions may reflect lack of controlling for opposing scores in each 

correlation model, but more likely suggest similar functional charac-
teristics in these areas.
Correspondence: Noelle Whitney, School Psychology, University of 
Northern Colorado, 4622 Cornish Way, Denver, CO 80239, United 
States. E-mail: ncwhit001@gmail.com

r. WIer, H.a. aLeKsOnIs, M.M. PearsOn, C.J. CannIsTraCI, 
a.W. andersOn, J.F. KuTTesCH, b.e. COMPas  
& K.r. HOsKInsOn. Role of the Cingulum Bundle in Emotional 
and Behavioral Concerns in Pediatric Brain Tumor Survivors.
Objective: Pediatric brain tumor survivors (PBTs) are at risk for 
emotional and behavioral problems, perhaps due to tumor- or treat-
ment-related changes in brain structures involved in emotion regulation. 
one such region, the cingulum bundle (CB), is a bilateral white matter 
tract with limbic connections (schmidt et al., 2013). We hypothesized 
that PBTs would display more difficulties with behavior and emotional 
functioning, and reduced mean fractional anisotropy (mFA) of the CB, 
relative to healthy controls (HC). We also predicted that mFA of the 
CB would account for significant variance in group differences in these 
domains.
Participants and Methods: eleven 8-16 year old PBTs and 14 HC 
underwent diffusion tensor imaging to assess white matter integrity. 
Tractography (Dsi studio) quantified mFA of the CB. PBTs were  
≥2 years post-treatment and HC were matched by age and sex. Parents 
rated children’s emotional and behavioral functioning using the Behavior 
rating inventory of executive Function and Child Behavior Checklist.
results: Compared to HC, PBTs had lower mFA in the right  
(d=-0.99, p<.05) and left (d=-1.08, p<.05) CB. Parents of PBTs 
reported poorer behavioral regulation (d=1.29, p<.01) and greater 
internalizing (d=0.92, p<.05) and externalizing symptoms (d=1.28, 
p<.01). Hierarchical regression combining participant group with right 
CB mFA better predicted behavioral regulation (adj. r2=.40, Δr2=.14) 
compared to group alone (adj. r2=.26). similarly, right CB combined 
with group better predicted internalizing symptoms (adj. r2=.27, 
Δr2=.13) compared to group alone (adj. r2=.14). group, but not CB 
mFA, predicted externalizing symptoms (adj. r2=.26).
Conclusions: Diminished white matter integrity in the CB may 
contribute to poor behavior and emotional outcomes following pedi-
atric brain tumor. Clinicians should consider that PBTs with low CB 
mFA may be at particular risk for these issues. Further research with a 
larger sample should clarify this relationship and allow consideration 
of factors like tumor and treatment type.
Correspondence: Ryan Wier, B.S., Biobehavioral Health, Research 
Institute at Nationwide Children's Hospital, 700 Children's Drive, 
FB Suite 3B.2, Columbus, OH OH, United States. E-mail: ryan.wier@
nationwidechildrens.org

V.J. WILLIaMs, J. Hayes, d. FOrMan, d.H. saLaT, 
r. sPerLInG, M. VerFaeLLIe & s.M. Hayes. Age-Dependent 
Associations Between Cortical Thickness and Cardiorespiratory 
Fitness.
Objective: gray matter volume loss in aging is well documented, with 
cortical thickness serving as a sensitive indicator of age-related cerebral 
atrophy. Cardiorespiratory fitness (CrF) has been positively associ-
ated with gray matter volume in prior literature, and thus may aid in 
mitigating neurostructural decline in late life. Although associations 
between brain volume and CrF are well documented, the relation 
between cortical thickness and CrF has yet to be established in healthy 
older populations. Furthermore, the association between CrF and gray 
matter integrity in young adults is largely unexplored.
Participants and Methods: in this study, 32 young (aged 18-31) and 
29 older adults (aged 52-82) completed a treadmill based progressive 
maximal exercise test to evaluate CrF (peak Vo2) and structural Mri to 
quantify whole-brain cortical thickness using a surface-based approach.
results: Differential associations between CrF and cortical thickness 
among young and older adults were observed primarily in multimodal 
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association areas. greater CrF was associated with thicker cortex in 
older adults, but with thinner cortex in young adults. The majority of 
brain regions showing a positive association between CrF and cortical 
thickness in older adults overlapped with brain areas also demonstrating 
significant age-related cortical thinning. in follow-up analyses in which 
age-matched older adults were categorized as high or low fit based on 
normative data, a stepwise pattern emerged such that the cortex was 
thinnest in low fit older adults, intermediate in high fit older adults, and 
thickest in young adults.
Conclusions: CrF may differentially benefit cortical integrity in an 
age-dependent manner. in young adults, CrF may promote typical 
cortical development by enhancing or promoting age-expected cortical 
pruning. in older adults, higher CrF may aid in the preservation of 
neurostructural integrity, particularly within multimodal cortices most 
vulnerable to late life cortical atrophy.
Correspondence: Victoria J. Williams, Ph.D., NeuroImaging Research for 
Veterans Center, VA Boston Healthcare System, 150 South Huntington 
Ave, 151A, Boston, MA 02130, United States. E-mail: tori85@gmail.com

neurostimulation/neuromodulation

O.C. CaLHOun, s. GarCIa, a. LesnOVsKaya, a. bHauMIK & 
b.M. HaMPsTead. Impedance levels and tolerability of 2mA HD 
tDCS in older adults.
Objective: impedance levels and common side effects have been eval-
uated in traditional (pad-based) tDCs research but little has focused 
on High Definition (HD) tDCs in older adults. Therefore, we examined 
1) initial impedance levels as well as changes following a 10-minute 
saturation period 2) differences in these values across two consecutive 
daily sessions (and 3) frequency and severity of side effects.
Participants and Methods: A mixed-sample of 33 older adults (cogni-
tively intact n=9; mild cognitive impairment=24) completed a single 
session of HD-tDCs (D1) and 31 completed a second session (D2). 
impedance level readings were obtained directly after the electrodes 
were applied, after a 10-minute saturation period - just before the start 
of stimulation, and after the end of 20-minute stimulation session during 
which participants received active (2mA) and/or sham HD-tDCs. side 
effects were recorded using the Brunoni et al. (2011) questionnaire 
following the session.
results: The main effect of time revealed that impedance changed 
significantly during the 10-minute saturation period (F(1,22)=20.08,  
p < 0.00) but there was no main effect of session (F(1,18)=2.83, 
p=0.11). A time by session interaction revealed greater reductions 
during D1 than D2 (F(1,18) = 19.16, p < 0.01). Consistent with prior 
literature, participants reported at least one side effect on 87% of D1 
sessions and 90% of D2 sessions, the majority of which were mild in 
nature. The most common side effects were tingling (D1=33.4% of 
participants; D2=54.8%), itching (D1: 30.3%, D2=30.3% total), and 
burning sensation (D1: 45.5% total; D2= 64.5%).
Conclusions: These preliminary findings suggest that a brief saturation 
period reduces impedance levels when using HD-tDCs, which may be 
especially important when performing a single session. HD-tDCs is also 
well tolerated in older adults, both with and without cognitive impair-
ment. Future work will evaluate the relationship between impedance 
and side effects.
Correspondence: Oliver C. Calhoun, Bachelor of Science, Psychiatry-
Neuropsychology, University of Michigan, 2101 Commonwealth Blvd, 
Suite D, Ann Arbor, MI 48105, United States. E-mail: occ@med.umich.
edu

M.G. Cury, M. MaranHãO, n. Mendes esTeLLa, a. CLaudInO 
& a. berberIan. The Effects of Noninvasive Brain Stimulation 
on Executive Function in Binge Eating Disorder: A Pilot Study.
Objective: Verify, on a preliminary way, the effects of high frequency 
repetitive transcranial magnetic stimulation (rTMs), delivered to the 

dorsolateral pre frontal cortex, on different aspects of executive func-
tioning in binge eating disorder (BeD).
Participants and Methods: eight obese women diagnosed with BeD, 
receiving ten sessions of rTMs, completed a neuropsychological eval-
uation pre and post rTMs treatment. The cognitive domains assessed 
through testing were decision making, attention, inhibitory control, set 
shifting and working memory. All individuals were evaluated using the 
following tests: iowa gambling Test (igT), Continuous Performance 
Test (CPT), stroop test, number letter and keep Track. The esti-
mated baseline intelligence quotient (iQ) was calculated, through Matrix 
reasoning and Vocabulary (WAis-iii). The data was analyzed with the 
Wilcoxon rank-sum test, and the Bonferroni correction was adopted to 
adjust p values (p ≤ 0,00625).
results: no differences were found in cognitive performance pre 
and post rTMs {igT, initial mean=3,35(± 9,06), final mean=8,25  
(± 24,45), p=0,484; number letter, initial mean =12,27 
(±9,18), final mean=6,61(+6,26), p=0,050; keep Track, initial  
mean =15,87(±3,56), final mean=17,37(±1,84), p=0,352; stroop test, 
initial mean =11,50(±8,51), final mean=4,74(±4,71), p=0,674; CPT, 
initial mean =2,58(±1,22), final mean=1,72(±1,51), p=0,400}.
Conclusions: Despite the negative findings, these preliminary results 
contributed to neuropsychological battery testing and adequation (appli-
cation time, training of applicator, acceptance of subjects) and to guide 
future studies, increasing the sample size and including a control group.
Correspondence: Maria Elisa G. Cury, Master's Degree student, 
PSYCHIATRY, UNIVERSIDADE FEDERAL DE SÃO PAULO, Rua 
Borges Lagoa, nº 570, São Paulo 04038-020, Brazil. E-mail: m.elisa@
clinicapsico.com.br

G. deMeTer, P. PaJKOssy, á. szOLLOsI, á. LuKáCs, 
I. VaLáLIK & M. raCsMány. The Effect of Subthalamic Nucleus 
Deep Brain Stimulation on Memory and Executive Functions in 
Parkinson’s Disease.
Objective: The aim of the present study was to asses the effect of bilat-
eral deep brain stimulation (DBs) of the subthalamic nucleus (sTn) on 
memory and executive functions in patients with Parkinson’s disease 
(PD) using an unstimulated PD control group matched on motor symp-
toms, medication and DBs indication.
Participants and Methods: Ten PD patients with DBs implantation 
(DBs group) and 10 PD wait-listed patients (control group) partic-
ipated in the study. A neuropsychological battery was used to assess 
cognitive functions, including general mental ability (Mini Mental 
state examination), verbal (digit span) and spatial short-term memory 
(Corsi block-tapping task), working memory (n-back task), event-based 
prospective memory and executive functions (phonemic and semantic 
verbal fluency, stroop task, Trail Making B task). each task was 
administered twice: before and after surgery in the DBs group with 
the stimulators on and with a similar time interval between the two 
task-administration points in the control group.
results: There was no significant difference between the DBs and the 
control groups’ performance in tasks measuring short-term and working 
memory and main executive functions. The DBs group showed a signif-
icant decline only on the semantic verbal fluency task after surgery 
compared to its own baseline level (p < .05). Additionally, the DBs 
group showed a decreased execution cost score at the second assessment 
point of the prospective memory task, compared to the control group 
(p < .05).
Conclusions: our results provide support for the cognitive safety of 
the sTn DBs using a wait-listed PD control group. The DBs group 
showed impaired performance after the surgery only on the semantic 
verbal fluency task which is in line with findings of previous studies. 
Furthermore, to the best of our knowledge, this is the first study to show 
that DBs of the sTn boosts prospective memory, in particular intention 
execution functions. roup (p < .05).
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Correspondence: Gyula Demeter, PhD, Department of Cognitive Science, 
Budapest University of Technology and Economics, Egry József 1, 
Budapest 1111, Hungary. E-mail: demetergy@hotmail.com

s. GarCIa, e.O. GarneTT, s. PeLTIer, O.C. CaLHOun, 
a. LesnOVsKya, a. bHauMIK & b.M. HaMPsTead. HD-tDCS 
as a Neurorehabilitation Technique for a Case of Post-Anoxic 
Leukoencephalopathy.
Objective: Transcranial direct current stimulation (tDCs) has been 
used for neurorehabilitation of cognitive and motor impairment asso-
ciated with neurologic injury and disease as well as a range of mental 
illnesses. While tDCs has often been used in stroke, we report here the 
first instance of use in a patient with post-anoxic leukoencepalopathy. 
neuropsychological testing revealed diffuse cognitive impairment with 
executive impairment and pressured speech/language being primary 
concerns of informants. Thus, we targeted the left lateral prefrontal 
cortex (PFC) using the more focused high definition tDCs (HD-tDCs) 
over a month of near daily stimulation sessions.
Participants and Methods: A 62-year-old, right handed, Caucasian 
male, five years post injury secondary to accidental drug overdose. 
He underwent neuroimaging, neuropsychological testing, and self- 
report questionnaires (patient, family, and caregiver) over two baseline 
sessions and again one week after HD-tDCs ended. Anodal HD-tDCs 
was administered at 2 mA for 20 minutes over the left PFC (F5), for a 
total of 29 (weekday) sessions.
results: tDCs was well tolerated. reliable change indices demonstrated 
improvement on rBAns delayed memory was significant (rCi = 2.47). 
semantic, but not phonemic, fluency tended to improve. self-report 
measures suggested enhanced insight into deficits at post-testing. infor-
mants reported improved executive functioning, inhibition, and memory 
recall after treatment. gABA decreased from pre to post-treatment in 
the targeted prefrontal region.
Conclusions: This extended administration of HD-tDCs adds to prior 
evidence of safety and tolerability while also extending the potential 
neurorehabilitative uses of this methodology. Considerably more infor-
mation is needed about the efficacy of, and mechanisms underlying, 
tDCs; areas we are actively exploring in ongoing work.
Correspondence: Sarah Garcia, PhD, Neuropsychology-Psychiatry, 
University of Michigan, 2100 Commonwealth, Ann Arbor, MI 48105, 
United States. E-mail: slga@med.umich.edu

K.s. seaGLy, a. CHaPPeLL, M. CreWe, J.H. GarrITy, 
P. sayeGH, s. deuTsCH & s. neuMann. Pairing Brain 
Stimulation with Psychotherapy: A TMS Pilot Study Treating 
Combat Related PTSD and Co-Occurring Cognitive Symptoms.
Objective: Posttraumatic stress Disorder (PTsD) is a commonly occur-
ring diagnosis, and is particularly prevalent in combat veterans. There 
has been some success treating PTsD with psychotherapy, but many 
cases remain refractory to the current standard of care. As such, novel 
treatments, including transcranial magnetic stimulation (TMs), have 
been examined and preliminarily found to be of use. However, little 
research has been conducted looking at combining TMs with evidence-
based psychotherapy. The present study examined the feasibility, safety 
and preliminary effectiveness of pairing TMs and prolonged exposure 
therapy for the treatment of PTsD and co-occurring cognitive symptoms.
Participants and Methods: low frequency TMs to the right dorso-
lateral prefrontal cortex and the supplementary motor area combined 
concurrently with a standardized exposure protocol was administered to 
nine combat veterans with chronic, treatment-resistant PTsD. Psycho-
logical symptoms were measured pre- and post-treatment with the 
PTsD Checklist, Treatment outcome PTsD scale, Beck Depression 
and Anxiety inventories, and the Hamilton Depression rating scale. 
Cognitive abilities were measured using Cns Vital signs®. Data were 
analyzed with repeated measures AnoVAs.
results: The treatment was safe and well tolerated, and improve-
ments were seen across psychological symptoms with large effect sizes. 

Cognitively, processing speed, psychomotor speed, cognitive flexibility 
and executive function were improved.
Conclusions: statistically significant results should be interpreted with 
caution due to small sample size and potential confounds. However, 
clinical results were striking, with seven of the nine participants no 
longer meeting criteria for PTsD by the end of the study. eight of 
the participants achieved clinically significant cognitive improvements 
in one or more domains. results were promising and warrant further 
investigation with larger sample sizes utilizing a randomized controlled 
model to confirm and expand upon these findings.
Correspondence: Katharine S. Seagly, Ph.D., Neuropsychology, 
Rehabilitation Institute of Michigan, 1198 Anita Ave, Grosse Pointe 
Woods, MI 48236, United States. E-mail: kseagly@dmc.org

K. WILsOn, J. WILsOn, d. QuInn & V. CLarK. Transcranial 
Direct Current Stimulation (tDCS) Over Left Prefrontal Cortex 
Improves Visual Detection of Words.
Objective: Previous studies have demonstrated that transcranial direct 
current stimulation (tDCs) may increase diverse types of cognitive 
ability, in both healthy controls and individuals with brain injury. The 
present study examined the effect of tDCs on visual word detection 
speed, a critical component of reading efficiency.
Participants and Methods: Typically-functioning adults (n = 28) from 
the university community were randomly assigned to receive “active” 
tDCs (2.0 mA) or “sham” tDCs (0.1 mA) for 40 minutes in a single-
blind design. Anode electrode placement was over the left prefrontal 
cortex and the cathode was placed over the upper, contralateral arm. 
Participants completed a timed, computer-based task in which diffi-
cult-to-spell-words were presented embedded in a “letter grid”. The 
dependent variable was the average time (in seconds) per word found. 
scores were recorded at baseline, during tDCs, and immediately post-
tDCs. Participants were also asked to return 3-7 days later to perform 
the task again; 50% returned.
results: groups were equivalent at baseline. The active group detected 
words faster than the sham group during the delivery of tDCs (n = 28, 
p < 0.03, d = .68) and immediately afterwards (p < 0.03, d = .87). 
Among participants who returned 7-10 days later (n = 14), the active 
group showed a modest decline from prior testing, but remained faster 
at detecting words than the sham group (p < 0.01, d = 1.48).
Conclusions: These findings demonstrate that active tDCs over the left 
prefrontal cortex improves rapid visual detection of words, suggesting 
the utility of tDCs for improving written word processing.
Correspondence: Kevin Wilson, Psychology, University of New Mexico, 
4100 Ridgeley Ave NE, Albuquerque, NM 87108, United States.  
E-mail: jkwilson@unm.edu

Program Welcome

Program Committee Chair: benjamin M. Hampstead

4:15–4:30 p.m.

Plenary a. The Impact of the Past on Current and 
Future Views of Limb apraxia

Ins President: Kathleen y. Haaland

4:30–5:30 p.m.

K.y. HaaLand. The Impact of the Past on Current and Future 
Views of Limb Apraxia.
This presentation will explore the impact of single cases on past and 
current conceptualizations of limb apraxia including the work of Hugo 
liepmann and several previous ins presidents (geschwind, kaplan, 
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Heilman, and gonzalez rothi). Videotapes of classic apraxic syndromes 
will be presented. A major focus will be on how the views of the cognitive 
and neuroanatomical correlates of limb apraxia have changed from the 
19th to the 21st century leading to the current emphasis on a left hemi-
sphere cortical network with a left parietal node. unanswered questions, 
including the differential roles of left parietal, temporal, and frontal 
regions in limb praxis, will be discussed in the context of future work 
that utilizes multi-method approaches that integrate lesion studies with 
functional imaging and stimulation studies. 
Following this lecture, the learner should be able to: 1) Delineate one 
way that liepmann’s cases influenced his theory of limb apraxia;  

2) Discuss one major difference between geschwind’s view and Heilman 
and gonzalez rothi’s view of the parietal lobe’s role in limb apraxia;  
3) specify one function of the left parietal lobe in limb apraxia; 4) list 
two methods that have informed current understanding of the neuroana-
tomical substrates of limb praxis to emphasize a broad left hemisphere 
network with critical node in the left parietal lobe.
Correspondence: Kathleen Y. Haaland, PhD, Psychiatry and Behavioral 
Sciences & Neurology, University of New Mexico, MSC 09 5030, 1 
University of New Mexico, Albuquerque, NM 87131, United States. 
E-mail: khaaland@unm.edu

Wednesday eVenInG, February 1, 2017

Ins awards Ceremony

awards Committee Chair: roy P.C. Kessels

5:30–6:30 p.m.

Welcome reception

6:30–7:30 p.m.

THursday MOrnInG, February 2, 2017

Ce Workshop 7. Financial and Health 
decision Making in Old age: neuropsychology, 

neuroimaging, and race Considerations

Presenter: duke Han

7:20–8:50 a.m.

d. Han. Financial and Health Decision Making in Old Age: 
Neuropsychology, Neuroimaging, and Race Considerations.
Decision making refers to the ability to consider competing alterna-
tives and make an optimal choice. older adults are regularly faced 
with consequential decisions regarding financial and health matters, 
and recent work suggests decision making may decline with age. 
Age-associated pathological changes in the brain are well documented, 
suggesting the suboptimal functioning of neural systems may contribute 
to impaired decision making in old age. While neuroimaging has yielded 
advances in the knowledge of brain systems involved in younger popu-
lations, relatively little is known about the neuroimaging correlates of 
pathological changes associated with decision making in older adults. 
This presentation will discuss the neuroimaging correlates of impaired 
financial and health decision making in old age, as well as the cognitive, 
affective, and contextual factors that are associated with these patterns. 
racial differences in decision making will also be considered in view of 
the potential mediating and moderating factors that drive them.
As a result of participation in this course, the learner will achieve the 
following objectives: (1) have a deeper understanding of the critical 
brain structures that support decision making in old age, and (2) be 
familiar with cutting-edge translational research techniques for inves-
tigating financial and health decision making in old age.
Correspondence: Duke Han, PhD, ABPP-CN, Family Medicine, 
University of Southern California, 1000 S. Fremont Avenue, Unit 22, 
HSA Building A-6, 4th Floor, Room 6437A, Alhambra, CA 91803, 
United States. E-mail: Duke.Han@med.usc.edu

Ce Workshop 8. Hearts and Minds: recent 
advances in the neuropsychology of Pediatric 

Critical Congenital Heart disease

Presenter: adam r. Cassidy

7:20–8:50 a.m.

a.r. CassIdy. Hearts and Minds: Recent Advances in the 
Neuropsychology of Pediatric Critical Congenital Heart Disease.
Congenital heart disease (CHD) constitutes a major global health 
problem affecting 7 to 9 out of every 1,000 live births worldwide, or over 
1 million live births every year. Approximately 25-33% of these children 
are born with a critical form of CHD requiring intensive surgical palli-
ation during infancy and/or early childhood. Despite excellent rates of 
survival in the modern era, children and adolescents with critical CHD 
remain at high risk for a range of neurological, neurobehavioral, and 
psychosocial challenges that undermine optimal development and pose 
a threat to short- and longer-term quality of life. Building on a series of 
groundbreaking investigations that shed early light on these risks, more 
recent studies have begun to hone in on mechanisms of brain injury and 
dysmaturation, identify predictors of outcomes, and elucidate nuanced 
cognitive, behavioral, social, and self regulatory profiles of children 
and adolescents with CHD. This workshop will survey research in pedi-
atric congenital heart disease with a particular focus on several recent 
advances in the neuropsychology of pediatric critical CHD.
upon conclusion of this course, learners will be able to: 1) Describe how 
critical CHD affects brain development, and 2) Discuss neurobehavioral 
and psychosocial risks experienced by children and adolescents with 
critical CHD.
Correspondence: Adam R. Cassidy, PhD, ABPP, Psychiatry, Harvard 
Medical School, 300 Longwood Avenue (Fegan 8, Room 830), Boston, 
MA 02115, United States. E-mail: adam.cassidy@childrens.harvard.edu
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Poster session 2. adult 1 & Historical

8:00–9:15 a.m.

assessment/Psychometrics/Methods (adult)

a. aLIOTO, T. MOsKOWITz, s. erLHOFF, n.T. bOTT, 
J.H. KraMer, K. ranKIn & K.L. POssIn. Neuroanatomical 
Correlates of the TabCAT Number-Picture Match.
Objective: To investigate the neuroanatomical and cognitive correlates 
of the TabCAT number Picture Match (‘Match’), a 2-minute tablet-
based executive processing speed measure.
Participants and Methods: individuals diagnosed with a neuro-
degenerative disease (n= 144, age = 70+/-9.5) or as neurologically 
healthy (n=154, age = 74+/-7.6) completed a cognitive assessment, 
and 63 patients and 64 controls also completed 3T Mri. on the Match, 
subjects were shown a fixed legend of numbers (1-7) paired with 
simple abstract pictures. When a number appeared on the screen, the 
subject was instructed to tap the corresponding picture as quickly as 
possible. Accurate responses were totaled and correlated with measures 
of executive processing speed (Design Fluency, Digit symbol, stroop), 
memory (California Verbal learning Test, Benson recall), language 
(modified Boston naming Test), and visuospatial skills (Benson copy). 
Performance was also correlated with brain volumes using voxel-
based morphometry, controlling for age, gender, and total intracranial 
volume. A permutations-based family-wise error (FWe) correction was 
employed to account for multiple comparisons.
results: The Match correlated significantly with measures of executive 
speed (all ps <.01), but did not correlate with measures of memory, 
language, or visuospatial skills (all ps >.2). Match performance was 
highly sensitive to brain volume reductions with 31 clusters surviving 
FWe correction. The most significant correlations were with the left 
thalamus, the right precentral gyrus, the left superior and middle 
temporal gyri, the right supplementary motor cortex, the left angular 
gyrus, the left accumbens, and the right caudate (all maxTs > 6.67).
Conclusions: The TabCAT Match correlates with tests of executive 
processing speed and with brain regions important for executive and 
motor control. The Match is an efficient and valid measure of executive 
processing speed.
Correspondence: Andrea Alioto, M.S., Memory and Aging Center, 
University of California San Francisco, 3045 Alma Street, Palo Alto, 
CA 94306, United States. E-mail: andrea.alioto@ucsf.edu

K.C. baILey, J. sObLe & J. O’rOurKe. Getting the Most out of 
Your Performance Validity Investment: An Examination of Five 
Tests among a Mixed Clinical Sample of Veterans.
Objective: Performance validity tests (PVTs) are extensively exam-
ined in the context of Traumatic Brain injury (TBi) among veterans, 
but limited research exists with the general clinical veteran population. 
This retrospective study examined several common PVTs to identify 
those that balance classification accuracy, sensitivity/specificity, and 
efficiency in a clinically diverse population.
Participants and Methods: A mixed outpatient clinical sample of 
74 veterans completed green’s Word Memory Test (WMT), the Test 
of Memory Malingering (ToMM), Advanced Clinical solutions Word 
Choice Test (WCT), Dot Counting Test (DCT), rey Fifteen item Test 
(rFiT)/recognition, and reliable Digit span (rDs) integrated into 
a larger clinical battery. logistic regression determined classification 
accuracy, and receiver operating characteristic (roC) curves estab-
lished sensitivity/specificity values for quick PVTs using the WMT as 
the diagnostic standard of valid performance.
results: sixty percent of participants had a valid performance on the 
WMT. educational attainment, race, and language preference did not 
affect PVT performance. ToMM-Trial 1, WCT, rDs, and DCT all 
significantly predicted group membership, with classification accuracies 
of 66.7%-83.6%, whereas rFiT/recognition was nonsignificant. roC 

curves revealed areas under the curve (AuCs) of .72-.93, sensitivities 
of .47-.84, and specificities of .43-.93 based on optimal cut scores for 
each measure.
Conclusions: of brief PVT measures examined, ToMM-Trial 1 and 
DCT had the highest classification accuracy and sensitivity/specificity 
values, whereas the other measures, while significant, had less robust 
diagnostic accuracy. Current findings demonstrate the need for clini-
cians to research and utilize PVTs which balance sound psychometric 
qualities, clinical utility, time burden, and evaluation costs within the 
general clinical population.
Correspondence: Kenneth C. Bailey, Ph.D., Neuropsychology, South 
Texas Veterans Health Care System, 5450 Rowley Rd., Apt 920, San 
Antonio, TX 78240, United States. E-mail: kenneth.bailey2@va.gov

J. basHeM, L. raPPOrT, r.J. Kanser, n. bILLInGs, 
b. VerMILIOn, s. KrOHner, r. HanKs, r.e. KeeLan, 
r.d. WHITMan & P. sIPLe. Performance Validity Assessment 
of Bona Fide and Malingered Traumatic Brain Injury Using Novel 
Eye-Tracking Systems.
Objective: oculomotor behavior during visual tasks may be a promising 
avenue to enhance assessment of performance validity. This study eval-
uated contributions of oculomotor patterns to detection of purposeful 
poor performance using eye tracking, as compared to a widely-used 
performance validity test.
Participants and Methods: Participants were 39 adults with moder-
ate-to-severe TBi, 50 healthy comparison (HC) adults, and 42 healthy 
adults coached to simulate TBi. Participants completed a neuropsycho-
logical assessment, including a digitized version of the ToMM, during 
which oculomotor behaviors were recorded.
results: oculomotor indices were generally correlated with neuropsy-
chological indices as predicted by theory. The HC and TBi groups gener-
ally produced inverse relationships between key cognitive constructs 
and oculomotor variables, whereas the siM group typically produced 
positive correlations. results indicated that malingering on the ToMM 
entails increased cognitive processing as compared to HC and TBi 
groups. single and multivariable logistic regression models with roC 
curve analyses examined the oculomotor indices as predictors of group 
membership. Multiple oculomotor indices showed significant discrim-
inatory power, and one index provided a significant increase to the 
predictive accuracy of ToMM Total Correct in differentiating bona fide 
TBi from simulated TBi.
Conclusions: large effects were observed for several oculomotor 
behaviors, demonstrating that the inclusion of biomarkers in neuro-
psychological assessments can significantly improve detection of feigned 
neurocognitive deficits. Moreover, oculomotor behavior can add unique 
predictive value in identifying clinical status beyond that provided by 
standard protocol for the ToMM. The findings indicate that TBi simu-
lators expend greater cognitive effort to fail the ToMM than adults with 
bona fide TBi and healthy adults providing full effort to pass the ToMM. 
These behaviors can be captured by eyetracking systems.
Correspondence: Jesse Bashem, Ph.D., Psychology, Wayne State 
University, 207 Calle Serena, San Clemente, CA 92672, United States. 
E-mail: bashemj@gmail.com

J. beaCH, s.L. aITa, s. TayLOr, J.s. HOLCOMbe, M. CaLaMIa 
& b.d. HILL. Inconsistency in Responding is Associated with 
Greater Self-Reported Executive Dysfunction.
Objective: intra-individual variability (iiV) can be conceptualized as an 
index of consistency. An emerging literature supports iiV as a measure 
of neuropathology. This study evaluated the association between item 
level iiV and performance outcome on self-report measures of attention/
executive functioning.
Participants and Methods: 130 university participants (M age = 19.44,  
SD = 3.15; M education = 12.34, SD = .69, 3.1% White, 36.9% African 
American, 7.7% Asian; 73.8% female). exclusion criteria included 
self-reported psychiatric diagnosis. Participants completed the Barkley 
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Deficits in executive Functioning scale (BDeFs) long Form and 
Barkley Adult ADHD rating scale iV (BAArs) as part of a larger 
battery of tests. iiV was calculated as the individual’s standard deviation 
around their own mean. iiV was calculated from raw scores for BDeF 
and BAArs total score and all subscales.
results: A series of spearman’s rho correlations were conducted to 
determine if there was a relationship between iiV (both BDeFs and 
BAArs) and BDeFs total score. BAArs iiV value and BDeFs total 
score were significantly correlated r(128) = .54, p < .01, demonstrating 
that lower consistency in reporting on the BAArs was associated with 
higher reported executive dysfunction on the BDeFs. BDeFs iiV value 
was also highly correlated with the BDeFs total score r(128) = .78,  
p < .01. in addition, the iiV of all BAArs individual subscales (r = .21 
to .49, all p values < .01) and iiV of all individual BDeFs subscales  
(r = .46 to .67, p < .01) were all significant predictors BDeFs total score.
Conclusions: increasing item level variability was positively associated 
with self-reported deficits across two different self-report measures of 
attention/executive dysfunction in a healthy sample of young adults. 
These results support iiV of self-reported executive symptoms as a 
potential marker of neuropathology in line with previous research 
looking at objective measurement of executive functioning.
Correspondence: Jameson Beach, M.A., 75 South University Blvd, 
Mobile, AL 36688-0002, United States. E-mail: jdb1623@jagmail.
southalabama.edu

J. berG, J. duranT, G.C. LeGer, z.s. nasreddIne & 
J.b. MILLer. Comparing the Electronic and Standard Versions 
of the Montreal Cognitive Assessment in an Outpatient Memory 
Disorders Clinic.
Objective: Cognitive assessment is a critical component of clinical care 
for individuals suspected for neurodegenerative disease. The Montreal 
Cognitive Assessment (MoCA) is a validated brief paper-and-pencil 
cognitive screening measure that is routinely employed in clinical prac-
tice. An electronic version (eMoCA) of the measure, administered on a 
tablet computer, has recently been developed. The primary aim of the 
current study is to compare performance on the standard and electronic 
versions in an outpatient memory disorders clinic.
Participants and Methods: Participants included 29 new adult patient 
referrals presenting to clinic with primary memory complaints. Partic-
ipants were randomly assigned to receive either the eMoCA or MoCA 
at the first visit and the alternate version two weeks later. Discrep-
ancy scores, concordance correlation coefficients (CCC) and root mean 
squared differences (rMsD) were calculated between total raw scores 
from each administration method.
results: Discrepancy scores ranged from -9.0 to 5.0 (M = -0.17,  
SD = 2.92) with 52% of the sample having a raw difference score of 1 
point or less. The CCC was 0.70, indicating a low level of agreement 
using an absolute definition, and the rMsD was 2.87. The mean total 
score on the MoCA (M = 23.48, SD = 4.34) and eMoCA (M = 23.66, 
SD = 3.55) were not significantly different.
Conclusions: While preliminary results suggest that the level of abso-
lute agreement between total scores on the MoCA and eMoCA is low, 
the majority of individuals generated a 1-point or less difference on both 
versions and there was no mean difference between versions. Continued 
research on a larger sample will be important in order to establish 
convergent validity between the electronic and standard versions of the 
MoCA in a memory disordered population.
Correspondence: Jody-Lynn Berg, M.S., Neuropsychology, Cleveland 
Clinic Lou Ruvo Center for Brain Health, 888 W. Bonneville Ave., Las 
Vegas, NV 89106, United States. E-mail: bergj@ccf.org

a. bOeTTCHer, b.d. HILL & J. ePKer. The relation of self-report 
pain scales to neuropsychological performance using structural 
equation modeling.
Objective: only two studies have examined the latent factor structure of 
chronic pain, both utilizing non-clinical samples. This study examined 

the latent factor structure of pain (using self-report pain scales) to a 
latent factor of cognition (using neuropsychological test data) from a 
sample of chronic pain patients seen for a presurgical pain evaluation.
Participants and Methods: Data from 477 archived files were randomly 
assigned to an exploratory factor analysis (eFA) subsample (n=200; 
61% female, 87% White, mean age=53 years [sD=13.11], and mean 
education=13.2 years [sD=2.75]) or a structural equation modeling 
(seM) subsample (n=277; 61% female, 87% White, mean age=53.62 
years [sD=13.89], and mean education=13.1 years [sD=2.54]).  
All chi square analyses were nonsignificant. Data collected from cogni-
tive tests and self-report pain scales included: Wechsler Abbreviated 
scale of intelligence, repeatable Battery for the Assessment of neuro-
psychological systems, Trail Making Test Part A & B, The Modified 
somatic Perception Questionnaire, Pain Disability index, Pain Cata-
strophizing scale, and Battery for Health improvement-second edition: 
Pain Complaints scale.
results: using eFA, two latent factors of pain were identified: “pain 
distress” and “pain dysfunction.” using seM, both factors were 
confirmed and examined in relation to an overall latent factor of 
cognition (“g”). greater perceived pain distress and pain dysfunction 
significantly predicted worse cognition and accounted for 12% of the 
variance in g.
Conclusions: The two latent factors of chronic pain measured a 
moderate relationship between global cognitive functioning and self- 
reported pain. These factors were different than those previously found 
in the literature. Future research should continue exploring the latent 
factors of chronic pain.
Correspondence: Anneliese Boettcher, Ph.D., Neuropsychology, KU 
School of Medicine - Wichita, 139 North Oliver, Wichita, KS 67208, 
United States. E-mail: boettcheranna@gmail.com

J.y. brITT, L.C. HOyMan & H.K. zeIner. Performance on 
Benton Facial Recognition Test and Ekman 60 Faces Test in 
Veterans.
Objective: Facial expressions and recognition play a critical role in 
social functioning. systematic research examining facial affect recog-
nition has found conflicting results on whether there are significant 
deficits in affect recognition in individuals with Post-Traumatic stress 
Disorder (PTsD). some studies have found PTsD to impact identifi-
cation of expressions of fear and sadness (Poljac et al., 2010). While 
others have found negative correlations between the severity of civilian 
adults with PTsD and their ability to recognize expressions of both 
happiness and fear (Armony et al., 2005). in examining veterans with 
PTsD, one study found PTsD to negatively impact individuals ability to 
recognize emotional facial expressions (Poljac et al., 2010) while other 
studies have not been unsuccessful as replicating the results. However, 
the literature is still sparse in identifying the impact of facial and affect 
recognition in veterans with PTsD.
Participants and Methods: This study will attempt to add to the 
current literature by examining veterans with (n=56) and without a 
current diagnosis of PTsD (n=37) and compare their performance 
on the Benton Facial recognition Test and the ekman 60 Faces Test. 
Correlations between PTsD and each measure were conducted.
results: it was expected that veterans with PTsD would have deficits 
in their ability to recognize faces and affect. However, this study yielded 
no significant findings. Although there was no relationship between 
PTsD and these measures, there was a moderate correlation between 
the measures (r=0.490) suggesting beneficial use when used together 
in testing.
Conclusions: More research is needed to establish a relationship between 
a diagnosis of PTsD in veterans and social functioning measures. Future 
research directions will include an analysis of the differences between 
combat and civilian PTsD on facial and affect recognition.
Correspondence: Jessica Y. Britt, Psychology, Palo Alto University, 1791 
Arastradero Road, Palo Alto, CA 94304, United States. E-mail: jbritt@
paloaltou.edu
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L.L. buPP, r.W. sCHrOeder & r.J. HeInrICHs. Classification 
Accuracy of Reliable Digit Span and Reliable Digit Span Revised.
Objective: Prior research has indicated that both reliable Digit span 
(rDs) and reliable Digit span - revised (rDs-r; reliable Digit span 
with the sequencing trial) can be useful as embedded performance 
validity tests (PVTs). relatively few published studies, however, have 
directly compared the two measures against each other. The purpose 
of the present study was to examine the classification accuracy of both 
rDs and rDs-r to determine if one measure outperforms the other in 
a mixed clinical sample.
Participants and Methods: Participants were patients referred for 
neuropsychological evaluations who were classified according to PVT 
results (excluding rDs and rDs-r). one hundred and sixty-four 
patients who passed all PVTs administered were compared with 45 
patients who failed 2+ PVTs. receiver operating characteristics (roC) 
were utilized to compare these groups to determine area under the curve 
(AuC), sensitivity (sens) and specificity (sPeC) rates for rDs and 
rDs-r.
results: The AuC was .85 for rDs and .87 for rDs-r. using the 
recommended cutoff of ≤ 6 for rDs, sens was .24 and sPeC was 
.92. For rDs-r a cutoff of ≤ 10 had a sens of .49 and a sPeC of .98.
Conclusions: The roC/AuC findings indicate that rDs and rDs-r 
both demonstrate ‘good’ discrimination of clinical samples, but rDs-r 
produced higher sensitivity and specificity rates. Continued cross- 
validation of rDs-r is recommended.
Correspondence: Lindsey L. Bupp, M.S., Psychology, WIchita State 
University, 753 N. Woodrow Avenue, Wichita, KS 67203, United States. 
E-mail: lleebupp@gmail.com

L.L. buPP, r.W. sCHrOeder & r.J. HeInrICHs. Classification 
Accuracy of the Word Choice Test.
Objective: To date, research investigating the classification accuracy of 
the Word Choice Test (WCT) has been limited to that provided in the 
administrative and technical manual and three other studies (Bashem 
et al., 2014; erdodi et al., 2014; Miller et al., 2012). The purpose of 
the present study was to further examine the classification accuracy of 
the WCT.
Participants and Methods: Participants were patients referred for 
neuropsychological evaluations who were classified according to perfor-
mance validity test (PVT) results (excluding WCT). Two sets of analyses 
were conducted. in the first set of analyses, 120 patients who passed 
all administered PVTs were compared with 39 patients who failed 2+ 
PVTs. in the second set of analyses, a more clinically-realistic “pass” 
group was used; 197 patients who failed 0-1 PVTs were compared to 39 
patients who failed 2+ PVTs. receiver operating characteristics (roC) 
were utilized to determine area under the curve (AuC), sensitivity, and 
specificity rates.
results: The first roC was conducted on the stricter “pass” group  
(no PVTs failed), with the resulting AuC being .89. The second roC 
was conducted with the more liberal “pass” group (0-1 PVTs failed), 
with the resulting AuC being .85. For both “pass” groups, sensitivity 
was modest to high (at least .67) when maintaining adequate specificity 
(.90).
Conclusions: The roC/AuC findings indicate that the WCT demon-
strates ‘good’ discrimination of clinical samples, with sensitivity rates 
being modest to high. As such, the WCT appears to be an appropriate 
freestanding validity test for use in clinical settings.
Correspondence: Lindsey L. Bupp, M.S., Psychology, WIchita State 
University, 753 N. Woodrow Avenue, Wichita, KS 67203, United States. 
E-mail: lleebupp@gmail.com

M.K. COLVIn, M. daLy, s. ManCusO, a. LaFFer & 
J.C. sHerMan. Using the Addenbrooke’s Cognitive Examination 
– Revised (ACE-R) to Identify the Type and Severity of Cognitive 
Impairment in Older Adults.
Objective: The ACe-r is a cognitive screening measure frequently used 
to identify neurocognitive disorders. Previous research found it compa-
rable in sensitivity and specificity to the briefer Mini-Mental status 
exam (MMse) in detecting a neurocognitive disorder. We examined 
whether the MMse and ACe-r are sensitive to both severity and type of 
cognitive impairment and whether the ACe-r subscales add additional 
useful diagnostic information.
Participants and Methods: 179 patients (mean age = 74.8) completed 
a clinical neuropsychological evaluation that included the ACe-r. The 
MMse is embedded within the ACe-r. Based on clinical history and 
performance on neuropsychological testing, patients were diagnosed 
with Mild Cognitive impairment (MCi) or Dementia (D) of either 
amnestic (A) or non-amnestic (nA) type (56 MCi-A, 24 D-A, 64 
MCi-nA, 35 D-nA).
results: As expected, total ACe-r score strongly correlated with total 
MMse score (p = .000) and there was no difference in the strength of 
this correlation between groups (MCi vs. Dementia, amnestic vs. non- 
amnestic). Both the total ACe-r and MMse scores differed depending 
on severity (MCi > Dementia scores) and type (non-amnestic > amnestic 
scores) of cognitive impairment with no interaction. of the five ACe-r 
subscales, attention & orientation and memory differed by severity 
(MCi vs. Dementia) and type of cognitive impairment (amnestic vs. 
non-amnestic). The visuospatial subscale differed by severity (MCi vs. 
Dementia) but not type of cognitive impairment (amnestic vs. non-am-
nestic). severity of cognitive disorder (MCi vs. Dementia) was predicted 
by scores on the visuospatial subscale. Type of disorder (amnestic vs. 
non-amnestic) was predicted by scores on the memory and visuospatial 
subscales.
Conclusions: The MMse and ACe-r both differ based on severity and 
type of cognitive disorder. However, the ACe-r subscales add additional 
clinical information that can be used to predict severity and type of 
neurocognitive disorder and may therefore be a more useful clinical 
screening tool.
Correspondence: Mary K. Colvin, PhD, Psychiatry, Massachusetts 
General Hospital, One Bowdoin Square, Suite 701, Boston, MA 02114, 
United States. E-mail: mcolvin@mgh.harvard.edu

s.e. COOK, T.J. Farrer & J.z. sTuarT. Test of Premorbid 
Functioning Predicts Markers of Intellect in an Outpatient Clinical 
Sample.
Objective: updated measures of premorbid functioning (ToPF) and 
intellect (WAis-iV) have become available in recent years, but there is 
little known about how well these measures relate beyond the neuro-
logically intact standardization sample. There is one recent study that 
suggests the ToPF underestimates premorbid functioning in a sample of 
individuals seen in a neurodegenerative disease clinic (Berg et al., 2016). 
The current study sought to understand how well the ToPF predicts 
various markers of intellect in a general adult outpatient clinical sample 
in the south Atlantic region.
Participants and Methods: A total of 469 outpatients (age  
mean = 56.99, sD = 16.63, range 16-89 years, 74% white, 45% male, 
education mean 14.70 years, sD = 2.94, range 4-20 years) were admin-
istered the ToPF and at least part of WAis-iV from late 2013 through 
2015 as part of the flexible neuropsychology battery chosen by their 
neuropsychologist. Pearson correlations were utilized to examine the 
relationship of ToPF with WAis-iV variables.
results: ToPF standard score (n = 469, mean = 99.96, sD = 14.35, 
range = 59-131) was significantly correlated with all WAis-iV vari-
ables examined, including Full scale iQ (with all 10 core subtests 
administered, n = 207, r = 0.79, p < 0.001), Verbal Comprehension 
index (n = 397, r = 0.77, p < 0.001), Vocabulary subtest scaled score  
(n = 368, r = 0.78, p < 0.001), similarities subtest scaled score  
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(n = 397, r = 0.63, p < 0.001), and information subtest scaled score 
(n = 336, r = 0.70, p < 0.001).
Conclusions: Findings suggest that ToPF is highly related to markers 
of verbal and overall intellect. All correlations examined are relatively 
equivalent to or modestly higher than those stated in the ToPF manual 
for the standardization sample of neurologically intact individuals 
(range of correlations for same variables 0.61-0.75), suggesting that 
the ToPF predicts intellect equally well in a clinical sample at a general 
neuropsychology service.
Correspondence: Sarah E. Cook, PhD, Psychiatry and Neurology, Duke 
University, Box 3333 DUMC, 932, Durham, NC 27705, United States. 
E-mail: sarah.cook@duke.edu

a.n. COrrerO, C.M. COnsIdIne & C. abeare. The Brief 
Estimate of Seconds Test (BEST): Piloting a New Measure of 
Chronognosis with ADHD and Memory Disorder Samples from 
a VA Clinic.
Objective: Distortions in chronognosis (time perception) are found in 
multiple neuropsychiatric and neurological populations. The Brief esti-
mate of seconds Test (BesT), a new measure of chronognosis designed 
for practical clinical utility, has demonstrated appropriate psychomet-
rics within a healthy young-adult sample but not with clinical samples. 
Thus, a prospective pilot study was undertaken, in order to explore the 
potential utility of collecting larger performance norms for different 
diagnostic groups.
Participants and Methods: The BesT was administered as part of 
neuropsychological evaluations for adult attention deficit/hyperac-
tivity disorder (ADHD) and geriatric memory impairment referrals to 
a VA outpatient clinic. The performances of 13 veterans (women=1; 
Mage=71.5, SD=10.8) diagnosed with a primary memory-based neuro-
cognitive disorder (MeM) and the performances of seven veterans 
(women=2; Mage=43.7, SD=13.1) diagnosed with ADHD were compared 
to a sample of 35 healthy controls (HC; women= 30; Mage=21.7, SD=2.9).
results: Descriptive analyses identified appropriate psychometrics 
within each clinical group. Correlation of demographic variables with 
performance identified education as a covariate for subsequent analyses, 
but surprisingly not age. An exploratory multinomial logistic regression 
using BesT subtasks to predict diagnostic group (MeM, ADHD, or HC), 
after covarying for education, was significant (p = .04, pseudo-R2 = .22). 
specifically, short prospective verbal (p < .01) and short prospective 
production (p = .01) estimates predicted diagnostic grouping for both 
ADHD and MeM groups compared to the HC group.
Conclusions: These pilot data support the BesT’s psychometrics and 
ability to detect dyschronognosia in two clinical samples. The explor-
atory findings are consistent with ADHD and memory disorder findings 
in the literature. The low clinical n’s and lack of age-matched norma-
tive data for the memory disorders group will be addressed by future 
research using clinic and community samples.
Correspondence: Anthony N. Correro, M.S., Psychology, Marquette 
University, 730 N 23rd Street, Apartment 200, Milwaukee, WI 53233, 
United States. E-mail: anthony.correro@marquette.edu

J.F. de JOnGHe, T. sCHOeMaKer & d. LaM. Does Depression 
Explain Poor Effort on Symptom Validity Tests (SVT)?
Objective: Valid assessments require sufficient effort from the part of 
the testee. Motivation may be compromised, particularly in psychiatric 
conditions. We examined associations between response bias and self-re-
ported symptoms in depressed and PTsD patients.
Participants and Methods: This is a single site, cross-sectional study 
using a convenience sample of disability claimants in the netherlands 
(n=132). Patients had depression (n=48), or PTsD or other anxiety 
disorders (n=37). A control group (n=47%) had chronic pain disorder, 
fibromyalgia or chronic fatigue. The green Word Memory Test (gWMT) 
was administered to all subjects. The structured inventory of Malin-
gered. symptomatology (siMs), and the Beck Depression inventory 

(BDi-ii) were administered in subsamples. study outcome was self- 
reported depressive symptoms in sVT negative cases.
results: Average age of the participants was 45.1 years (sD 9.5), 48.5% 
were female, and 57.7% had a High school/College/Master’s degree. 
gWMT positive scores were found in 52.3% of all cases, gWMT and 
siMs positive in 33.8%, and gWMT and siMs negative in 37.7%. 
no significant group effects on gWMT were found. Average BDi-ii 
scores were 32.8 (sD 13.9) for depressed patients, 28.3 (15.5) for those 
with anxiety disorders, and 27.6 (14.1) for controls. kruskal-Walis 
test showed no group differences for the BDi-ii total score (p=.43). 
seventy-eight percent of depressed gWMT negative cases reported at 
least moderate depressive symptoms (BDi-ii >18), and 44.4% severe 
symptoms (BDi-ii > 29). Approximately half of the gWMT negative 
cases with anxiety disorders and controls scored BDi-ii >18.
Conclusions: non credible test performance is prevalent in disability 
claimants with affective, mood disorders. However, depressive symp-
toms per se do not explain poor effort on cognitive tasks.
Correspondence: Jos F. de Jonghe, PhD, Geriatric Medicine 170, Medical 
Center Alkmaar, Wilhelminalaan 12, Alkmaar 1815 JD, Netherlands. 
E-mail: j.de.jonghe@mca.nl

s. dHILLOn, M. sHarMa, K.K. zaKzanIs & r. baGby. 
Predictive Capacity of Symptom Validity Tests for the Detection 
of Feigned Cognitive Impairment Associated with mild Traumatic 
Brain Injury (mTBI).
Objective: Diagnostic validity and reliability are concerns for the 
accurate assessment of cognitive impairment associated with mTBi. 
Psychological tests with include a distinction between self-report based 
non-cognitive symptom validity testing (sVTs) and performance based 
validity testing (PVTs). The Minnesota Multiphasic Personality Inven-
tory-2-RF (MMPi-2-rF) and Personality Assessment Inventory (PAi) 
include scales that can be used as indices of sVTs. This study aims to 
(a) compare the effectiveness of the MMPi-2-rF and PAi in detecting 
overreporting of mTBi symptomology and (b) determine the extent to 
which the MMPi-2-rF and/or PAi sVTs provide incremental validity 
beyond that of the PVTs in the detection of feigned uncomplicated mTBi 
symptoms using an experimental analogue design.
Participants and Methods: subjects (N=102) were randomly assigned 
to a standard instruction (si) or overreporting (or) group. At time 1 
(T1) both groups completed the MMPi-2-rF and PAi; the si subjects 
also completed three PVTs. All subjects return for a second adminis-
tration (T2). At T2, si subjects completed the sVTs while or subjects 
were instructed to complete the MMPi-2-rF and PAi as if they were 
suffering from a mTBi, as well as the same battery of PVTs. MAnoVA 
assessed the variance between the si and or group and hierarchical 
logistic regression was used to determine if the sVTs added any signif-
icant incremental validity to the PVTs.
results: The results of our MAnoVA are significant, indicating that 
the manipulation was effective. regression analyses demonstrate that 
the indexed sVTs are more predictive of group membership than PVTs. 
in addition, the MMPi sVTs are most predictive of feigned cognitive 
impairment.
Conclusions: Administering the MMPi-2-rF along with PVTs in 
a formal neuropsycholgical evaluation can increase the validity of 
neuropsychological tests results. When sVTs and PVTs are employed 
together, however, they serve to account for more observed variance 
than that demonstrated when PVTs are employed alone.
Correspondence: Sonya Dhillon, Psychological Clinical Science, 
University of Torotno, 306 - 318 king street east, Toronto, ON m5a0c1, 
Canada. E-mail: sonya.dhillon@mail.utoronto.ca

a. dIXOn, G. PILOnIeTa & M.C. naTeLsOn LOVe. Variation 
in Alabama Brief Cognitive Screener Score in Amnestic and Non-
Amnestic Mild Cognitive Impairment with Level of Education.
Objective: To ascertain variations in Alabama Brief Cognitive screener 
(ABCs) scores, a test developed to screen for cognitive impairment in 
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acute and outpatient settings, based on level of education in patients 
with mild cognitive impairment.
Participants and Methods: Following irB approval, ABCs scores and 
demographic information were obtained from the electronic medical 
record of patients who had a clinician’s diagnosis of mild cognitive 
impairment (MCi) from 4/30/2012 to 4/30/2014 in the uAB Memory 
Disorders clinic (n= 213). Patients were divided into four categories 
based on level of education (high school diploma or less (62), some 
college (55), bachelor’s degree (59), and graduate/postgraduate degree 
(37)) and domain of mild cognitive impairment (amnestic (n=141) vs. 
non-amnestic (n=72)) for analysis. There was no significant difference 
in ABCs means at initial presentation based on level of education for 
mild cognitive impairment when not divided by domain as analyzed by 
AnoVA (p= 0.08).
results: in patients with amnestic MCi, those with a level of education 
less than or equal to a high school diploma, on average, had a signifi-
cantly lower ABCs score at initial presentation than those who completed 
some college or more (means were 23.6 and 25.6, respectively p= 0.01). 
However, there was no significant difference between the mean scores 
above that level of education. There was no significant difference in 
ABCs means based on level of education for non-amnestic MCi.
Conclusions: This may represent the heterogeneity of etiologies of 
non-amnestic MCi. However, the ABCs’ score appears to differ based 
on level of education at presentation of amnestic MCi. This psycho-
metric property aligns with other bedside screening instruments like 
the MMse and MoCA.
Correspondence: Amber Dixon, University of Alabama School of 
Medicine, 1406 Azalea Park Ln, Montgomery, AL 36106, United States. 
E-mail: amberad@uab.edu

r. GersHOn, C. nOWInsKI & J. sLOTKIn. Equivalence of the 
NIH Toolbox for Assessment of Neurological and Behavioral 
Function iPad version.
Objective: The niH Toolbox is a comprehensive and nationally normed 
set of tests assessing Cognition, Motor, sensation and emotion from ages 
3-85. Publicly released for web-based administration in 2012, the niH 
Toolbox has already been accessed by more than 1,000 investigators and 
clinicians. in 2013, the national Children’s study chose to release the 
niH Toolbox instruments in iPad form. The objective of this study was 
to demonstrate to potential users that the iPad and web-based versions 
of the Cognition measures are equivalent.
Participants and Methods: Participants were assigned to one of two 
conditions: the standard niH Toolbox (web-based) administration or 
the iPad version (n = 300 per condition). Participants were randomly 
selected from existing market research databases to fill age, gender, 
race/ethnicity and education cells. Participants were first stratified by 
age, such that 20 participants per each of 15 age bins were assigned 
to each of the 2 conditions. Within the age strata, participants were 
matched on gender, ethnicity, and education across the two conditions.
key validation measures were also administered: the PPVT-4 for all 
participants and the WisC-iV/WAis-iV Coding and letter-number 
sequencing subtests for participants 6 years and older, to ensure 
both modes of testing compare similarly and favorably to these “gold 
standards.”
results: no significant difference in scores were encountered for any of 
the cognitive measures for both children and adults. Minor differences 
were encountered for some of the cognitive measures in narrow age 
ranges. However, the results of subsequent regression analyses did not 
prove significantly different when predicting web-based scores from 
iPad-based scores.
Conclusions: The iPad version of the niH Toolbox has been shown to 
generate scores sufficiently similar to the web-based version to allow 
results from patients collected on either platform to be compared with 
one another. This session will discuss overall results, as well as any 
potential areas for age-specific concern.

Correspondence: Richard Gershon, PhD, Medical Social Sciences, 
Northwestern University, 6545 North LeMai Avenue, Lincolnwood,  
IL 60712, United States. E-mail: gershon@northwestern.edu

M. GOdFrey, n. raITanO Lee & J. GaLLO. An evidence-based 
evaluation of neuropsychological tests used to assess dementia 
among older adults with Down Syndrome.
Objective: Down syndrome (Ds) is the most common form of intel-
lectual disability with a known genetic etiology. Ds results in virtu-
ally all adults developing Alzheimer’s Disease (AD) neuropathology by 
age 40, and 67% expressing symptoms of dementia by age 72. Due to 
increased life expectancy rates for adults with Ds, prevalence of adults 
with comorbid Ds and AD has substantially increased and underscores 
the need for measures with high validity and clinical utility for diag-
nosing dementia in this population. efforts to establish standardized 
tests sensitive to signs of AD among adults with Ds have been proposed 
and typically target cognitive, functional, and motivational/emotional 
changes. of these three domains, tests sensitive to cognitive changes in 
the Ds population are the most tenuous. This study aimed to examine 
the quality and practical relevance of a set of cognitive tests, which 
are proposed as useful for diagnosing dementia in the Ds population.
Participants and Methods: specifically, we applied the Critically 
Appraised Topics Worksheet (CAT; derived from Bowden, Harrison, 
& loring, 2014) to tests measuring general ability, language, memory, 
orientation and motor skills, to determine their utility for the Ds 
population.
results: results of our appraisal suggest that, while some cognitive tests 
have demonstrated sensitivity to AD in adults with Ds and utility in the 
diagnostic process, improvements are needed.
Conclusions: Moreover, this procedure demonstrates that CAT can 
evaluate the validity and utility of each cognitive measure in a diagnostic 
battery and ultimately aid in refining a battery to include only the most 
clinically useful assessments for a specific population.
Correspondence: Mary Godfrey, Psychology, Drexel University, 30 S 
22nd Street, Apt 10, Philadelphia, PA 19103, United States. E-mail: 
maryelizabethgodfrey@gmail.com

r. GOLdsWOrTHy & r. sKeeL. The value of future rewards: 
Factors that influence discounting rates on a human operant delay 
discounting task.
Objective: Delay Discounting is a choice impulsivity technique used 
to measure the subjective evaluation of reward values. As shown in 
previous studies, a reward’s value will subjectively decrease as the delay 
to its receipt becomes longer. Many delay discounting tasks use either 
hypothetical or monetary reinforcements to estimate impulsive behavior. 
The present study aimed to refine a novel operant delay discounting 
measure that utilizes youTube video clips and their subjective ratings as 
a measure of reward magnitude. specifically, both the delay times and 
differences in quality of the video clips were manipulated to examine 
how these changes affect discounting behavior.
Participants and Methods: sixty participants completed the delay 
discounting task, in which they chose between watching relatively 
neutral-rated videos immediately and watching highly-rated videos after 
variable delays. Participants were randomly assigned to one of two 
conditions in which the quality of the neutral-rated video was manip-
ulated to create a large or small discrepancy between the quality of the 
two video clips. Participants also completed two self-report impulsivity 
questionnaires.
results: The paradigm resulted in discounting behavior for both 
conditions, in that the delays significantly affected participants’ video 
preferences across both conditions. increasing the delay time did not 
result in markedly increased discounting behavior. Changes in reward 
quality discrepancy did not result in significant differences in responding 
between groups.
Conclusions: Although refinements to the measure did not result 
in increased discounting, results provided support that the Delay 
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Discounting Task reliably assesses the impact of delays on reward 
choice responding in a college sample. in addition, the delays signifi-
cantly impacted responses in a manner consistent with existing temporal 
discounting measures.
Correspondence: Rachael Goldsworthy, Psychology, CMU, 600 S. 
Washington Street, APT 19, Mt. Pleasant, MI 48858, United States. 
E-mail: rgoldswo@gmail.com

a. GuaLTIerI, T.J. Farrer, r. zarzOur, J. byTOMsKI 
& d. aTTIX. Influence of Test-Retest Interval on Stability of 
Neuropsychological Tests in College Athletes.
Objective: neuropsychological assessment is a vital tool in tracking 
cognition among student-athletes at risk of sustaining concussions. such 
assessments begin with baseline testing, which is then repeated annually 
or at pre-determined intervals to establish new baselines. some have 
raised concern about repeated testing interfering with accurate deter-
mination of change, suggesting that less frequent intervals are better.  
We explored whether time interval impacts test-retest reliability.
Participants and Methods: The sample consisted of 241 healthy college 
athletes (mean age=18.89; sD=1.15; 75.1% male). retesting was done 
as routine follow-up, without any known interval central nervous system 
injury. Tests included: rey Auditory Verbal learning Test (rAVlT; 
alt. forms), Brief Visuospatial Memory Test-revised (BVMT-r; alt. 
forms); Trail Making Test B, Digit span backward, symbol search, 
Coding, and Cancellation. The median time interval between T1 and 
T2 was 376 days. Test-retest reliability, using Pearson’s coefficient (r), 
was compared for each test for those with a short testing interval (sTi; 
<376 days) and for those with a long testing interval (lTi; >376 days).
results: overall, executive tests are more stable (mean sTi r=0.674; 
lTi r=0.612) than memory tests (mean sTi r=0.437, lTi r=0.400) 
regardless of length of time interval, possibly due in part to alternate 
forms. Despite the relative stability in executive tests, correlations atten-
uate with the use of longer time intervals for select tests with a decline 
of >.10 on four of nine measures with lTis.
Conclusions: This analysis suggests that longer time intervals between 
T1 and T2 yield lower correlation coefficients on a fair number of 
measures. importantly, longer test intervals result in less stability, 
indicating that retesting infrequently for fear of misinterpreting results 
is misguided. The challenge of interpreting longitudinal data is better 
handled through the use of standardized regression based normative 
trajectories than delay of repeat assessment.
Correspondence: Alex Gualtieri, NC, United States. E-mail: alex.
heintzelman@duke.edu

d. GuzMan, H. FOuTy, e. aILes, K. brOWn, s. LuGar & 
M.r. bassO. Construct Validity of the Tinker Toy Test.
Objective: lezak (1982) introduced the Tinker Toy Test (TTT) as a 
non-verbal measure of executive function that assesses complex plan-
ning and problem solving. examinees are provided 50 pieces of a tinker 
toy set, and are asked to build an item of their own choosing. no further 
directions are given. initial research implied the instrument possessed 
satisfactory criterion validity, but few studies have elaborated the TTT’s 
merits. Accordingly, this investigation aimed to evaluate the construct 
validity of the TTT.
Participants and Methods: 40 healthy young adults participated (30 
females, 10 males). Participants completed the TTT and the Wechsler 
Abbreviated scale of intelligence – ii (WAsi-ii). Administration of these 
measures was counterbalanced across participants. Convergent validity 
was assessed by examining the relationship between TTT scores and 
the Perceptual reasoning index from the WAsi-ii. Divergent validity 
was evaluated by the relationship between TTT scores and the Verbal 
Comprehension index from the WAsi-ii.
results: Because the TTT is conceptualized as a non-verbal measure 
of executive function, it was anticipated to correlate significantly 
with the non-verbal component of the WAsi-ii, and it was expected 
to not correlate with the verbal domain of the WAsi-ii. As expected, 

correlations revealed a significant correlation between the TTT and Pri 
(r =..36, p =..02) and a non-significant correlation between the TTT 
and VCi (r =..25, p =.12).
Conclusions: This study supports the construct validity of the TTT. 
This measure correlated most strongly with non-verbal measures. This 
suggests that the TTT is better at examining nonverbal executive func-
tioning and may help to identify right-frontal lesions.
Correspondence: Daniel Guzman, PhD, The University of Tulsa, 800 
South Tucker Drive, Tulsa, OK 74104, United States. E-mail: dag773@
utulsa.edu

C. HaLe, b.s. LasT, I.b. MeIer, L. yeunG, r.P. sLOan, 
s.a. sMaLL & a.M. brICKMan. Introducing the ModRey: 
An Episodic Memory Test for Non-Clinical and Preclinical 
Populations.
Objective: list learning tests are used in practice for diagnostic formu-
lation and in research to characterize episodic memory. such tools were 
designed for clinical populations and often suffer from ceiling effects 
in unimpaired individuals. To address the growing need for neuropsy-
chological instruments that can be used in both normal and preclinical 
populations, we developed the Modified rey Auditory Verbal learning 
Test, or Modrey, an episodic memory scale that includes three learning 
trials of 20 unrelated nouns, an interference trial, short delay free recall, 
long delay free recall, a recognition trial, and a source memory trial. 
We created two alternate forms to address practice effects for repeated 
administration.
Participants and Methods: We administered one of the two alternate 
forms to 230 medically, psychiatrically, and neurologically healthy 
adults (mean age=40.2±15.1 years-old, range=20-75). in a subset 
(n=86), we administered the alternate form (counter-balanced) a mean 
of 102±20.2 days after baseline testing. We examined psychometric 
properties including frequency distributions, differences in alternate 
forms, and test-retest reliability, and the effects of age, years of educa-
tion, and sex.
results: Primary outcome measures were normally distributed. Differ-
ences between the alternate forms were of very small magnitude and 
not statistically significant. Test-retest reliability was good (r>0.5) for 
most measures. Higher participant age and lower participant education 
was associated with poorer performance across most outcome measures.
Conclusions: Together with our previous observations of a selective 
relationship between performance on the Modrey and function of the 
entorhinal cortex, which mediates episodic memory and contains early 
pathological changes in Alzheimer’s disease, this study demonstrates 
good psychometric properties of the Modrey. The Modrey is appro-
priate for episodic memory characterization in normal populations and 
could be used as an outcome measure in studies involving preclinical 
populations.
Correspondence: Christiane Hale, M.S., Cognitive Neuroscience, 
Columbia University, 622 W 168th Street, PH18, Room 333, New York, 
NY 10032, United States. E-mail: ch3190@cumc.columbia.edu

M. HendrIKs, M. Van dIJK, P. Van der HeIJden, 
C. suWarTOnO & T. CLaassen. A Causal Modeling Approach 
of WAIS-IV Profiles of Patients With Temporal Lobe Epilepsy, 
Psychiatric Patients and Matched Controles.
Objective: since the publication of the WAis-iV in 2008, efforts have 
been made to gain insights into its clinical validation, by applying factor 
analyses to both clinical and non-clinical samples. This study aims to 
achieve a better understanding of the factor structure of the Dutch 
WAis-iV (WAis-iV-nl) core battery by applying explorative factor 
analysis (eFA) and the Bayesian Constraint-based Causal Discovery 
(BCCD). BCCD is an alternative, explorative approach based on causal 
modeling. With this algorithm dependencies can be found between vari-
ables and determines the reliability of their associations.
Participants and Methods: using the Dutch version of the WAis-iV 
core battery subtests we compared the intelligence profiles of three 
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laerge groups. A group of 202 patients with Temporal lobe epilepsy 
(Tle) and a mixed group of 202 psychiatric patients that was machted 
for age and educational level, were contrasted with a group normal 
controls from the Dutch standardization sample (n = 202), that also 
was matched for age and eductation.
We compared their results both by applying a regular explorative factor 
analysis and the BCCD method.
results: eFA revealed 2 factors for the two clinical samples with verbal 
subtests loading on one factor, and 3 factors for the non-clinical control 
sample concurrent with verbal comprehension, perceptual reasoning 
and processing speed. BCCD showed three factors with sufficient reli-
ability (> 80%) between subtests within all samples. However the 
subtests Matrix reasoning, Arithmetic and Digit span show no relation 
with the three factors at all, or a less reliable (60-80%) associations 
with other subtests.
Conclusions: Although intercorrelations are reflected in the reliability 
of associations retrieved from causal modeling, eFA and BCCD offer 
different factor-solutions. in this study, BCCD has shown to detect reli-
able associations between subtests and offers a more robust basis for 
clinical interpretation.
Correspondence: Marc Hendriks, PhD, Donders Institute for Brain, 
Cognition and Behaviour, Radboud University Nijmegen, Montessorilaan 
3, Nijmegen 6500 HE, Netherlands. E-mail: m.hendriks@donders.ru.nl

J. HersHaW, e. COrderO, b. GuIse, d. barry, J. KeGeL 
& M. eTTenHOFer. Predicting Invalid Responses Using Pupil 
Diameter During a Cued Attention Task.
Objective: unobtrusive sensor-based measurements of cognitive 
processing may be valuable as embedded measures of performance 
validity. The objective of this study was to evaluate the effect of response 
bias on pupillary metrics.
Participants and Methods: Forty-eight healthy participants completed 
a neuropsychological test battery; including n=42 instructed to give 
their best effort and n=23 instructed to simulate effects of mild TBi 
(“fake bad”). An additional n=21 participants with remote mild 
TbI were instructed to provide their best effort on these measures. 
Pupillary metrics were computed during a computerized cued atten-
tion task in which six unique cue-target combinations (e.g., trial types) 
were randomly presented. Pretrial pupil diameter (PD) and cue-locked 
change in PD were compared between the mild TBi patients, biased, 
and unbiased responders and correlated with cognitive performance.
results: The fake bad group had larger pretrial PD than mild TBi, 
p<.05. Analyses revealed a consistent trend in which the cue-locked 
change in PD appeared smallest for the fake bad group across several 
trial types. large differences in cue-locked PD were noted for trial types 
eliciting attentional disengagement, p=.064, and response inhibition, 
p<.05. Pretrial PD and change in PD on trials indexing response inhi-
bition were related to severity of self-report neurobehavioral symptoms, 
number of failed PVTs, and performance on TMT A, Digit span, and 
Conners’ CPT-ii, p<.05.
Conclusions: smaller change in PD indicates that the fake bad group 
did not process task stimuli to the same extent as unbiased responders 
and individuals with mild TBi. However, they have more preparatory 
activation as evidenced by larger pretrial PD, suggesting they potentially 
maintain a cognitively-taxing strategy of responding with less regard to 
the unique demands of each trial type. overall, these findings provide 
evidence that pupillary response to cognitive tasks could provide an 
objective measure of response validity to augment existing methods.
Disclaimer: The opinions and assertions contained herein are those of the 
authors, and do not necessarily represent the views of the Department 
of Defense or the uniformed services university of the Health science.
Correspondence: Jamie Hershaw, MS, Medical and Clinical Psychology, 
Uniformed Services University, 4301 Jones Bridge Road, Bethesda, MD 
20814, United States. E-mail: jamie.hershaw.ctr@usuhs.edu

L.C. HOyMan, J.y. brITT & H.K. zeIner. The Impact of PTSD 
on Verbal Learning and Memory using the CVLT-II.
Objective: Posttraumatic stress disorder (PTsD) has been correlated 
with poor performance on tests of verbal learning and memory (yehuda 
et al., 2005). Past research utilized measures such as the California 
Verbal learning Test (CVlT) to examine learning and memory in 
combat veterans with PTsD. Previous results demonstrate that PTsD 
negatively impacts elderly veteran’s long-term memory performance 
compared to elderly veterans without PTsD (yehuda et al., 2005). 
To date, no other study has attempted to replication these findings 
with a larger veteran sample and a new measure, the CVlT-ii (second 
edition). This study bridges the gap in the current literature by iden-
tifying group differences in verbal learning and memory performance 
between veterans with and without PTsD.
Participants and Methods: The sample consisted of veterans with 
(n=56) and without a diagnosis of PTsD (n=33) in an outpatient neuro-
psychology clinic. All participants were administered the CVlT-ii which 
includes assessment of verbal learning, proactive interference, imme-
diate recall, and delayed recall.
results: Correlations and linear regressions were analyzed to better 
understand the relationship between PTsD and cognitive functioning 
on measures of verbal learning and memory. Moderate negative correla-
tions were found between PTsD diagnosis and verbal learning (r=-.323), 
immediate recall (r=-.356), and delayed recall (r=-.367) and a weak 
correlation between PTsD and proactive interference (r=-.123). using 
linear regression, it was also shown that PTsD significantly predicts 
performance on verbal learning (.002), immediate recall (.001), and 
delayed recall (.001).
Conclusions: results from this study support previous findings that 
PTsD negatively impacts verbal learning and memory. Clinicians are 
encouraged to consider an assessment of verbal learning and memory 
when a patient is diagnosed with PTsD.
Correspondence: Lisa C. Hoyman, M.S., Palo Alto University, 1791 
Arastradero Road, Palo Alto, CA 94304, United States. E-mail: 
lhoyman@paloaltou.edu

I. Ibanez-Casas, J.C. dauGHerTy, b.e. LeOnard, M. Perez 
GarCIa & a.e. PuenTe. Protocol for the Development of 
a Domain Specific Computerized Battery for Cross-Cultural 
Neurocognitive Assessment: The EMBRACED Project.
Objective: Tests should be tailored to the population they are meant to 
serve prior to making between groups comparisons (iTC, 2010; AerA, 
APA & nCMe, 2014). The eMBrACeD project follows AerA and 
iTC guidelines and will be the first comprehensive and domain specific 
computerized neuropsychological battery intended for widespread inter-
national application.
Participants and Methods: Bibliometric sources were utilized using a 
top-down strategy in 3 phases. in phase 1, more than 160 sources were 
reviewed. From this, commonly used neuropsychological domains were 
identified and then included in the battery (Table 1). in Phase 2 the rele-
vant constructs from the identified domains were determined (Table 2). 
in phase 3 the best tests/tasks to assess those constructs were identified.
results: Phase i: results revealed the critical domains were atten-
tion, executive functions, language, memory, visuospatial, orientation, 
perception, and social cognition. substantial overlap and discrepancies 
within domains were found.
Phase ii & iii: For each domain, constructs and tests were identified. 
Tests with the largest effect sizes and most comprehensive inclusion of 
constructs were chosen. in verbal memory, a similar task to the CVlT 
was chosen for the eMBrACeD battery due to its high effect size and 
inclusion of all the relevant constructs. Table 2 provides a step-by-step 
illustration of the procedure used to assess verbal memory.
Conclusions: The development of a domain specific empirically derived 
computerized neuropsychological battery id described. not only does 
the battery meet traditional standards for test development but will also 
be applied internationally. Finally, this will be a public domain battery 
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intended to be shared globally in an effort to better understand universal 
as well as more localized assessment of neuropsychological function.
Correspondence: Inmaculada Ibanez-Casas, PhD, Psychology, 
University of North Carolina Wilmington, 137 #A Lullwater Dr, 
Wilmington, NC 28403, United States. E-mail: ibanezcasasi@uncw.edu

I. Ibanez-Casas, b.e. LeOnard, J.C. dauGHerTy, M. Perez 
GarCIa & a.e. PuenTe. Word Lists Development for Cross-
Cultural Verbal Memory Assessment in a Computerized 
Neuropsychological Battery: The EMBRACED Project.
Objective: Word lists are the benchmark for verbal memory and 
learning assessment. several factors may affect the quality of results 
when using these lists. Published test manuals and articles did not 
provide explanations for how word lists were developed. The aim of this 
study was to develop as well as to explain the theoretical and practical 
reasons for two lists of words (one for learning, one for interference) 
both in english and spanish.
Participants and Methods: Bibliometric sources determined that word 
list criteria should include frequency, length, semantic categorization, 
pan-pronunciation, and commonality across cultures (Table 1). The 
spanish Corpus (leXesP) and english Corpus (suBTleXus) were 
used to determine frequency of words for further statistical comparisons. 
Word frequency per million is a standard measure of word frequency 
independent of the corpus size. Three bilingual researchers generated 
the word lists.
results: initially 500 words of intermediate frequency in each corpus 
were used. However, there were not a sufficient number of words 
meeting all criteria. Programming the corpus using our criteria to 
generate its own list also yielded poor results. Finally, it was discovered 
that determining word categories and generating associated lists within 
categories satisfying the standards, was successful. Both within-subjects 
AnoVA and between-groups AnoVA yielded statistically insignificant 
results within and across both languages (Table 2).
Conclusions: Developing testing materials should be exhaustive, 
systematic, and reliable according to The standards for educational 
and Psychological Testing (iTC, 2010; AerA, APA & nCMe, 2014). 
The procedure described has met these requirements and our prelimi-
nary data collection provides initial support to suggest that this method 
is reliable.
Correspondence: Inmaculada Ibanez-Casas, PhD, Psychology, 
University of North Carolina Wilmington, 137 #A Lullwater Dr, 
Wilmington, NC 28403, United States. E-mail: ibanezcasasi@uncw.edu

L. IsaaC. An Evaluation of Premorbid Intelligence Estimates: 
BEST and WIAT in a Young, Diverse Population.
Objective: Premorbid intelligence estimates provide a baseline to assess 
possible deficits due to brain injury. some of the methods, such as the 
Best Performance (BesT), were developed with the Wechsler Adult 
intelligence scales – revised (WAis-r) and need to be validated on the 
Wechsler Adult intelligence scales – iV (WAis-iV). This study evaluated 
premorbid intelligence estimates using the BesT method and tests on 
the Weschler individual Achievement Test - iii (WiAT-iii).
Participants and Methods: Assessment data from 70 participants 
(71.4% female, n = 50) were extracted from a larger set of patients 
referred to the Assessment Team at an urban university. The partic-
ipant’s ages ranged from 16 to 61 (M = 26.35, sD = 9.03), had a 
mean education of 14.51 years (sD = 2.29), and were relatively ethni-
cally diverse, such that 22.9% were African American (n = 16), 60% 
Caucasian (n = 42), 7.1% Hispanic (n = 5), 4.3% Asian American  
(n = 3), 2.9% Middle eastern(n = 2), and 2.9% Biracial (n =2). each 
was administered the WAis-iV and WiAT-iii as a part of a larger 
battery.
results: There was no a signifcant correlation between the full scale 
intelligence quotient (FsiQ) estimated by the BesT and FsiQ on the 
WAis-iV (r = -.029, p = .822). spelling (r = .581, p < .001), Math 

Problem solving (r = .663, p < .001), and Basic reading (r = .506,  
p <.001) from the WiAT-iii were all significantly correlated with FsiQ.
Conclusions: These findings demonstrate that the BesT approach may 
not be appropriate for premorbid intelligence estimation in a young and 
relatively diverse population. embedded in this method are calcula-
tions of education, ses, and occupation which may be unstable when 
younger. Therefore, methods that include these variables may not be 
suitable for younger individuals and other methods should be consid-
ered. The WiAT-iii has multiple possibilities, inlcuding spelling, Math 
Problem solving, and Basic reading, to assist in establishing premorbid 
intelligence, but these will need to be investigated in brain injured 
populations.
Correspondence: Lee Isaac, M.Ed, Psychology, La Salle University, 
8816 Ridge Ave #22, Philadelphia, PA 19128, United States. E-mail: 
lee.v.isaac@gmail.com

a. KOssMan, J. MarCeauX, d.a. GOnzáLez & L. GOLLa. 
Predictive Value of ECog Total Score and Informant Characteristics 
on Cognitive Impairment.
Objective: informant-rated questionnaires are established as mean-
ingful tools when assessing for cognitive impairment. one such ques-
tionnaire, the everyday Cognition scale (eCog), has been shown to 
be a valid measure of general and domain-specific daily functioning 
with diagnostic utility, including differentiating between mild cognitive 
impairment (MCi) and dementia (Farias et al., 2008). However, few 
studies have addressed the degree to which informant characteristics 
relate to the utility of responses on the eCog. This study investigated the 
value of the eCog in predicting the presence and severity of cognitive 
impairment and the extent to which informant characteristics impacted 
its predictive power.
Participants and Methods: Participants were 177 veterans referred for 
neuropsychological evaluation, whose informants completed the eCog. 
Binary logistic regression (lr) analyses were used to predict cognitive 
impairment across diagnostic groups: no cognitive impairment, MCi, 
and dementia, using eCog total score and informant characteristics 
(e.g., relationship, age, hours spent with veteran).
results: Preliminary analyses found age and hours spent with the 
veteran as viable informant variables to include in the model. Models 
predicting the presence of cognitive impairment, using eCog and these 
informant characteristics, were significant (MCi vs. no cognitive impair-
ment [χ2=13.2, p=.02]; dementia vs. no cognitive impairment [χ2=12.2, 
p=.03]), with eCog being the only significant predictor. Classification 
accuracy in these models was 77.4% and 62.5%, respectively. eCog 
did not significantly distinguish MCi from dementia (χ2=2.4, p=.8).
Conclusions: results indicate that the eCog serves as a useful tool for 
identifying the presence of cognitive impairment, regardless of infor-
mant characteristics. it was not helpful, however, in distinguishing 
between MCi and dementia. limitations included limited variability of 
informant characteristics within the current sample.
Correspondence: Lauren Golla, TX, United States. E-mail: golla@
hartford.edu

a. KrIVenKO, s.e. TOLFO, H. O’Hara, s. naPOLITanO, 
M. barbOza, n. abraHaM, G. OzInGa, L. esKeW & 
a.M. POreH. Relationship between the five-point test and a self-
report measure of executive functioning in a random sample of 
English speaking adults.
Objective: Previous studies have attempted to validate various nonverbal 
fluency tests such as the Design Fluency Test, the Five-Point Test (5PT), 
ruff Figural Fluency Test and the Delis kaplan Figural Fluency Test. 
none have examined the construct validity of those measures, in partic-
ular, the correlation of these measures and self-reported executive func-
tioning deficits.
Participants and Methods: Preliminary data from a large study exam-
ined this issue by correlating the 5PT with The Barkley Deficits in exec-
utive Functioning scale (BDeFs) in 80 adults gathered as volunteers 
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from those serving jury duty in a large urban city. The mean age of 
participants was 48.5 ± 15.0 with an average of 16.1 ± 3.4 years of 
education. The majority was female (65.4%), Caucasian (77.9%) and 
had a primary language of english (97.5%).
results: The results showed that age is negatively correlated with 
number of unique designs, subtractions, and additions on the 5PT, 
and with the self-management and self-motivation scales on the BDeFs. 
education is negatively correlated with BDeFs total score, self-manage-
ment, self-restraint and self-motivation scales. in analyzing the scales of 
the BDeFs, the study found that the self-management scale positively 
correlated with unique designs and subtractions on the 5PT, the self- 
organization scale negatively correlated with rule breaks on the 5PT, 
the self-restraint scale negatively correlated with repetitions on the 5PT, 
the self-motivation scale positively correlated with subtractions on the 
5PT and the self-regulation scale negatively correlated with additions 
on the 5PT.
Conclusions: The small insignificant correlation between the two 
measures as well as the nonsensical correlations of the scales of the 
BDeFs with the 5PT suggests that the link between self-report of 
such deficits and actual deficits is tenuous at best. These findings are 
consistent with the literature which indicates that self-report measures 
of cognitive functioning rarely correlate with actual performance on 
neuropsychological tests.
Correspondence: Anna Krivenko, Psychology, Cleveland State 
University, 4467 Habersham Ln S, Richmond Hts, OH 44143, United 
States. E-mail: anna.krivenko@yahoo.com

J. Lara-ruIz, K. KauzOr, G.M. CasTILLO, d. banueLOs, 
M. naKHLa & J. razanI. The impact of PTSD symptoms 
and cognitive performance on student veterans’ academic 
achievement.
Objective: The current study was conducted to examine the relation-
ship between Post-Traumatic stress Disorder (PTsD) symptoms and 
academic achievement among college student veterans.
Participants and Methods: Forty-seven student veterans were admin-
istered tests of PTsD symptoms (PTsD Checklists for DsM-5; PCl-5), 
traumatic brain injury (ohio state university Traumatic Brain injury 
identification Method; osu TBi-iD), depression (Beck Depression 
inventory–ii; BDi–ii), anxiety (Beck Anxiety inventory; BAi), substance 
abuse and cognitive function. specifically, domains of attention (symbol 
Digit Modality Test; sDMT, stroop, Digit span, and Trail Making Test 
(TMT) part A), executive function (Controlled oral Word Association 
Test; CoWAT, Wisconsin Card sorting Test, 64-item version; WCsT-
64, and TMT part B), and memory (rey-osterrieth a Complex Figure 
Test; rey-o) were assessed.
results: Bivariate correlation revealed that PTsD was not significantly 
correlated with academic achievement; however memory was inversely 
correlated with PTsD (p < .05). Hierarchical regressions found that 
PTsD symptoms significantly (p < .05) predicted poorer attention 
domain scores after controlling for depression/anxiety (which was the 
only other factor associated with PTsD symptoms). Finally, simulta-
neous regression revealed that in the presence of executive functioning 
and memory domains, the attention domain was the only significant 
predictor of academic achievement.
Conclusions: These results highlight the complexity of PTsD in student 
veterans. Although PTsD symptoms may not be directly impacting 
academic achievement performance, findings suggest that the subse-
quent cognitive impairments of PTsD contribute to poorer academic 
achievement.
Correspondence: Jose Lara-Ruiz, B.A., PSYCHOLOGY, CALIFORNIA 
STATE UNIVERSITY, NORTHRIDGE, 11722 HARTSOOK ST, Valley 
Village, CA 91607, United States. E-mail: JOSE.LARARUIZ.392@
MY.CSUN.EDU

L. Lau, M.r. bassO, e. esTeVIs, d. WHITesIde, a.K. MILLer 
& d. COMbs. Association between Performance Validity and 
Symptom Validity Tests with the MMPI-2-RF among Simulators 
Feigning Neuropsychological Dysfunction.
Objective: Performance validity tests (PVTs) and symptom validity 
tests (sVTs) are used to detect exaggerated cognitive dysfunction and 
embellished symptom complaints, respectively. yet little research has 
evaluated the relationship between PVTs and sVTs, especially sVTs 
derived from the MMPi-2-rF. understanding this relationship could 
potentially discriminate performance and symptom validity as distinct 
validity indicators. The present experiment evaluated the association 
between commonly used PVTs/sVT indices and various MMPi-2-rF 
scales among participants coached to simulate symptoms of traumatic 
brain injury.
Participants and Methods: neurologically-normal university students 
participated. Coached groups included 20 participants who received 
detailed information concerning symptoms of head injury, 20 received 
superficial information, and 20 received detailed symptom information 
and techniques to avoid detection by PVTs. All coached participants 
attempted to simulate TBi symptoms. 20 control subjects participated, 
and were asked to provide optimal effort. The ToMM, WMT, and 
MMPi-2-rF were administered.
results: Most of the ToMM and WMT indices correlated significantly 
with the FBs-r, rBs, and HHi indices (r = -0.65 to -0.76). The PVT 
and sVT indices correlated with several of the restructured Clinical 
(rC) and all of the MMPi-2-rF cognitive complaints scales (r = -0.49 
to 0.91). All correlations achieved p < .001.
Conclusions: standalone PVTs and the three sVT indices have signifi-
cant relationships with several of the rC scales and all of the CC scales. 
likely due to shared method variance, this association is stronger for 
the sVT indices than PVTs. such findings imply that performance and 
symptom validity characterize overlapping but distinct indicators of 
validity during neuropsychological testing.
Correspondence: Lily Lau, PhD, Psychology, University of Tulsa, 226 
S Richmond Ave., Tulsa, OK 74112, United States. E-mail: lily-lau@
utulsa.edu

L. Lau, M.r. bassO, e. esTeVIs, d. WHITesIde, a.K. MILLer 
& d. COMbs. Classification Accuracy of Performance Validity 
and Symptom Validity Tests among Examinees Feigning 
Neuropsychological Dysfunction.
Objective: Performance validity tests (PVTs) and symptom validity 
tests (sVTs) are used to detect exaggerated complaints. Although exam-
inees may be coached to defeat such tests, little research has evaluated 
the effects of coaching on classification accuracy of PVTs and sVTs. 
in this experiment, neurologically normal participants were coached to 
simulate symptoms of mild head injury. Three groups received different 
levels of simulation information. standalone and embedded PVTs, and 
sVTs from the MMPi-2-rF were administered.
Participants and Methods: neurologically-normal university students 
comprised three groups of simulators (each n = 20) which received either 
superficial information about head injury symptoms, detailed informa-
tion about head injury symptoms, or detailed symptom information and 
techniques to elude detection by PVTs. An honest responding group  
(n = 20) provided optimal performance. The ToMM, WMT, CVlT-2, 
Jlo, and MMPi-2-rF were administered.
results: The WMT achieved the best classification accuracy of the PVTs 
and sVTs, with 90-100% of simulators being detected. embedded PVTs 
and the MMPi-2-rF sVTs achieved less effective detection. notably, 
the test-coached group eluded detection significantly better than those 
coached to simulate symptoms alone (10% eluded detection).
Conclusions: The standalone PVTs accurately classified most exam-
inees simulating head injury. embedded PVTs and sVTs were less sensi-
tive, especially among examinees who were test-coached. nevertheless, 
some of the coached participants successfully eluded detection by the 
validity tests. such finding raises concerns regarding the effectiveness of 
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PVTs and sVTs in patients who have been coached to elude detection, 
and enhances the need to maintain test security.
Correspondence: Lily Lau, PhD, Psychology, University of Tulsa, 226 
S Richmond Ave., Tulsa, OK 74112, United States. E-mail: lily-lau@
utulsa.edu

L. ManderInO & J. GunsTad. Immediate Post-Concussion 
Assessment and Cognitive Testing Validity Indices Are Correlated 
with External Performance Validity Measures.
Objective: immediate Post-Concussion Assessment and Cognitive 
Testing (imPACT) is widely used in managing sport-related concus-
sions. Athletes may attempt to suppress performance at baseline assess-
ment to mask injury-related deficits. imPACT uses low scores on five 
subtests to identify poor effort. The present study uses a simulation 
design to investigate these validity indices and compare them to external 
performance validity measures.
Participants and Methods: The imPACT, Word Memory Test (WMT), 
and Minnesota Multiphasic Personality inventory-2 restructured Form 
(MMPi-2-rF) were administered to 98 undergraduate students. Partici-
pants were instructed to take all measures giving good effort (n = 44) or 
to simulate a head injury (n = 54) for external incentive (entrance to a 
raffle). A simulation script that included common symptoms associated 
with concussion was used.
results: The simulating group demonstrated poorer imPACT composite 
scores than the control group, suggesting they were compliant with 
instructions. MAnoVA showed significant differences on all five 
imPACT validity indices between control and simulating groups 
(Pillai’s Trace = 0.27, F(5, 92) = 6.65, p < 0.001). imPACT validity 
indices demonstrated high specificity (0.87) but lower sensitivity (0.60).  
All five imPACT validity indices showed moderate to large correlations 
with immediate and delayed recall scores on the WMT (range: = -0.48, 
p < 0.001 to r = 0.78, p < 0.001). imPACT validity indices also showed 
small to moderate correlations with all five MMPi-2-rF over-reporting 
scales (range: r = 0.21, p < 0.05 to r = -0.47, p < 0.001).
Conclusions: imPACT validity indices show convergent validity with 
other performance validity measures and high specificity using a simu-
lation design. lower sensitivity rates raise concern, as unidentified 
poor-effort baselines may mask post-injury deficits. This may result in 
premature return-to-play, putting athletes at risk for further injury or 
lasting impairment.
Correspondence: Lisa Manderino, Kent State University, 2004 Hidden 
Lake Dr, Apt F, Stow, OH 44224, United States. E-mail: lmanderi@
kent.edu

d.e. Marra, e. VOGT, K.a. rITCHIe, W.T. MCCuddy  
& J. HOeLzLe. An Updated Exploration of the Frequency of 
Invalid Performance in an Undergraduate Sample.
Objective: undergraduate research participants have been the corner-
stone of psychological research for decades. it is important to assess 
whether participants are optimally engaged in research tasks by utilizing 
performance validity tests (PVT) in order to draw accurate conclusions 
from testing data. Across published studies, approximately 2 to 56% 
of non-clinical student samples have failed at least one PVT. The goal 
of this study was to determine the percentage of a large undergraduate 
sample who failed one stand-alone PVT.
Participants and Methods: Healthy undergraduate students (N = 501; 
Mage = 19.17 (1.36); Meducation = 12.77(1.05); 71.7% female) from a 
private Midwest university underwent a neuropsychological evaluation 
for course credit. Task engagement was assessed using the Victoria 
symptom Validity Test (VsVT), a stand-alone PVT that masquerades 
as a working memory task. invalid performance was defined as < 21 
easy or difficult items.
results: nineteen (3.9%) typically developing students without a 
self-reported clinical history exhibited failed the VsVT. Two indepen-
dent sample t-tests revealed that students with self-reported diagnoses 
of ADHD (n = 22, 4.4%) or learning disorders (lD; n = 15, 3.0%) 

did not perform more poorly than typically developing students on the 
VsVT (ADHD t(480) = 0.643, p = .520); lD (t(480) = .345, p = .730).
Conclusions: Approximately 4% of a typically developing undergrad-
uate sample participating in research failed a stand-alone PVT, the 
VsVT. This is notable because there was no apparent incentive for 
obtaining low scores on tests administered. Further, individuals with 
clinical conditions were not more likely to fail the VsVT. Previous liter-
ature which utilized embedded PVTs reported a meaningfully higher 
rate of failure and thus, may overestimate performance invalidity in 
research settings. nonetheless, evaluating performance and symptom 
validity in research settings is imperative for ensuring accuracy of data.
Correspondence: David E. Marra, MS, Psychology, Marquette University, 
1616 N. 50th St, Milwaukee, WI 53208, United States. E-mail: david.
marra@marquette.edu

d. MCKay, T. nGuyen, a. CarLeW, a. zarTMan, J. WesTHaFer 
& b. ardOLF. The Relationship between Performance Validity 
Tests and Diagnoses among Veterans with History of mTBI.
Objective: Within the VA system, Veterans with a history of mTBi 
often perform below expectation on Performance Validity Tests 
(PVTs; Bruback et al., 2015). some evidence suggests individuals with 
a primary psychiatric diagnosis are more likely to fail PVTs within 
mTBi populations (McCormick, 2013); however, this phenomenon has 
not been directly compared to those diagnosed with a neurocognitive 
disorder. The purpose of this study was to examine final primary diag-
noses in relation to PVT pass/fail rates in Veterans with a history of 
mild, uncomplicated TBi with and without psychiatric diagnoses.
Participants and Methods: 91 Veterans from multiple war eras (age 
range: 22-74) were seen by a VA neuropsychology Consult Team from 
2013-2016 for referral of cognitive complaints due to self-reported 
mTBi. Participants completed a clinical interview, the Test of Memory 
Malingering (ToMM) and/or Word Memory Test (WMT), and a flex-
ible neuropsychological battery. Diagnoses were determined by a staff 
neuropsychologist.
results: 74.7% of Veterans received a primary psychiatric diagnosis 
whereas 9.8% received a neurocognitive diagnosis (75% of this group 
also met criteria for a comorbid psychiatric disorder). overall, 57.3% of 
the sample failed the WMT while 35.6% failed the ToMM. Diagnostic 
group was unrelated to WMT pass/fail rate (χ2 (1, N = 70) = 0.85,  
p = .36). Conversely, diagnostic group was significantly related to 
ToMM pass/fail rate (χ2 (1, N = 40) = 5.39, p = .02) where the psychi-
atric diagnosis group was more likely than the neurocognitive diagnosis 
group to fail the ToMM. of the 32 Veterans given both PVTs, 93.7% 
failed at least one, 50% failed the WMT yet passed the ToMM (75% 
from the psychiatric diagnosis group) and 43.8% failed both (all from 
the psychiatric diagnosis group).
Conclusions: results of this study highlight the complex interaction 
between diagnoses and effort in Veterans with self-reported mTBi. 
Within our mTBi sample, failing PVTs were common, however, those 
with psychiatric diagnoses performed worse.
Correspondence: Derek McKay, University of Akron, 6260 Melody Lane, 
Apt 3030, Dallas, TX 75231, United States. E-mail: dmckay729@gmail.
com

C. Mead, T. MOsKOWITz, a. aLIOTO, r. saLOner, K.P. ranKIn 
& K.L. POssIn. Validation of the TabCAT Favorites Memory 
Test: Neuroanatomical and Memory Correlates in Neurologically 
Healthy Older Adults.
Objective: The TabCAT Favorites Memory Test (FMT) is a tablet-based 
measure of verbal-visual associative memory requiring 3 minutes of 
testing time. We correlated performance with: 1) gray matter regions 
important for memory and, 2) widely-used verbal and visual memory 
tests.
Participants and Methods: Functionally intact older adults (n=98; 
mean age=76) recruited from the uCsF Memory and Aging Center 
underwent neuropsychological assessment, and 48 also underwent 
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Mri. on the FMT, subjects were instructed to learn each person’s 
favorite things. Across 2 learning trials, they were shown each of four 
different face photographs twice, once with an animal name and once 
with a food name (totaling 8 face-word pairs). A delayed recall trial 
was administered after ten minutes. Accuracy was summed across the 
second learning and delay trial. Brain regions of interest were analyzed 
using sPM12.
results: FMT significantly correlated with medial temporal (p=.026) 
and parietal (p=.032) lobe cortex volumes, but not significantly with 
lateral prefrontal cortex. Within the medial temporal lobe, performance 
correlated significantly with left hippocampus (p=.013), and there were 
trends with right hippocampus (p=.056), and left (p=.055) and right 
(p=.085) entorhinal cortex. Correlations with left and right parahip-
pocampal gyri were not significant. FMT also correlated with verbal 
(CVlT-ii long delay free recall, r=.574, p<.001) and visual (modified 
Benson recall, r=.338; p=.001) memory tests.
Conclusions: Performance on the TabCAT FMT correlates with brain 
regions important for memory, and with widely-used verbal and visual 
memory tests. Considering the ease and efficiency of administration, 
scoring, and data storage, and 4 alternate forms, the FMT is a good 
choice for a quick and valid measurement of hippocampally-dependent 
memory.
Correspondence: Christie Mead, M.S., Memory and Aging Clinic, UCSF, 
222 Escuela Ave, Apt. 138, Mountain View, CA 94040, United States. 
E-mail: christie.mead@ucsf.edu

V.C. MerrITT, M.L. bradsOn & P. arneTT. Evaluating the 
Test-Retest Reliability of Symptom Indices Associated with the 
Post-Concussion Symptom Scale.
Objective: The imPACT test battery is a commonly used tool in sports 
concussion assessment. While test-retest reliabilities have been estab-
lished for the imPACT cognitive composites, few studies have evaluated 
the psychometric properties of the imPACT’s Post-Concussion symptom 
scale (PCss). The purpose of this study was to establish the test-retest 
reliability of symptom indices associated with the PCss.
Participants and Methods: Participants included 38 undergraduate 
students (50.0% male) who underwent neuropsychological testing as 
part of their participation in a research subject pool. The majority of the 
participants were Caucasian (94.7%) and had no history of concussion 
(73.7%). All participants completed the imPACT at two time points, 
approximately 6 weeks apart. The PCss was the main outcome measure, 
and seven symptom indices were calculated (three summary indices and 
four symptom clusters).
results: Pearson product moment correlations (r) and intraclass 
correlation coefficients (iCCs) were computed as measures of test- 
retest reliability for all symptom indices. overall, test-retest reliabilities 
ranged from low to high (r=.13 to .80; iCC=.14 to .76). The cogni-
tive symptom cluster exhibited the highest test-retest reliability (r=.80, 
iCC=.76), followed by the positive symptom total (PsT) index, an indi-
cator of the total number of symptoms endorsed (r=.71, iCC=.68). in 
contrast, the total symptom score showed lower test-retest reliability 
(r=.67, iCC=.59). reliable change indices (rCis) were also computed. 
When applying an 80% confidence interval, 7.9-13.2% of symptom 
scores showed reliable change upon retest; when applying a 90% confi-
dence interval, 5.3-10.5% of symptom scores showed reliable change 
upon retest.
Conclusions: These results suggest that evaluating additional symptom 
indices beyond the total symptom score from the PCss is beneficial. 
Findings from this study can be applied to athlete samples to assess 
reliable change in symptoms following concussion.
Correspondence: Victoria C. Merritt, M.S., Psychology, The Pennsylvania 
State University, 372 Moore Building, University Park, PA 16802, 
United States. E-mail: vcabarnes@gmail.com

a. MILLOy, F.C. GOLdsTeIn & d. LOrInG. Incremental Validity 
of MoCA Subscale Scores in Amnestic MCI and Alzheimer’s Disease.
Objective: The Montreal Cognitive Assessment (MoCA) is commonly 
used for cognitive screening in dementia clinics. Traditional interpreta-
tion is based upon the sum of all items, with a maximum of 30 points. 
A newer scoring approach has recently been developed consisting of 
subscale scores for the domains of memory, executive function, visuo-
spatial, language, attention, and orientation. The current study investi-
gated the incremental validity of the MoCA subscale scores vs. the MoCA 
total score in differentiating persons with normal cognition, amnestic 
mild cognitive impairment (aMCi), and Alzheimer’s disease (AD).
Participants and Methods: MoCA scores were analyzed for 1196 
participants in the Alzheimer’s Disease neuroimaging initiative of whom 
401 were diagnosed as cognitively normal, 564 as aMCi, and 231 as 
AD. MoCA scores were converted into subscale scores based on the item 
combinations used by Julayanont et al. (2014).
results: significant (p<.05) differences were present between all pair-
wise group comparisons for each new subscale score as well as the MoCA 
total score (Controls > aMCi > AD). However, none of the subscale 
scores had an effect size larger than the total score. in addition, the 
newly derived Memory subscale (0-15 pts) was compared with the 
traditional Delayed recall score (0-5), and the effect sizes only signifi-
cantly differed between MCi and AD patients (Memory subscale Cohen’s 
d=1.3; Delayed recall score Cohen’s d=1.1).
Conclusions: The clinical usefulness of MoCA subscale scores is modest 
compared to traditional scoring, at least in the context of differentiation 
of aMCi and AD from normal cognitive aging. longitudinal studies 
are necessary to evaluate whether any individual subtest score is more 
effective in detecting interval decline, and it remains unknown to what 
degree subtest scores may be sensitive to characterizing the cognitive 
deficits in other clinical populations.
Correspondence: Aaron Milloy, B.A., 12 Executive Park, NE, GA 30329, 
United States. E-mail: aaron.m.milloy@emory.edu

C.M. nGuyen, J. sTeLMOKas & L.a. bIeLIausKas. Vascular 
medical factors associated with health and safety behaviors 
among older male Veterans residents admitted to an inpatient 
rehabilitation unit.
Objective: The independent living scales, Health and safety subscale 
(ils-Hs) is a self-reported measure of health and safety awareness.  
A number of demographic and cognitive variables, particularly 
memory and executive dysfunction, can contribute to performance on 
the ils-Hs, though less is known about the increased burden of other 
medical and vascular disease risk factors.
Participants and Methods: older male residents completed cogni-
tive testing upon admission (n = 217; Mean age = 66.2+/-11.0 years). 
Demograpic factors (age and education), neuropsychological test perfor-
mance (Addenbrooke’s Cognitive examination-iii subscales), vascular 
variables (hypertension, hyperlipidemia, diabetes, myocardial infarc-
tion, cerebralvascular accident, cardiovascular disease), and depression 
(DsM-iV depression criteria), were included in hierarchical regression 
analyses to evaluate the specific impact of these factors on ils-Hs.
results: : Demographic (step 1: r2Δ = .055; p = .001), neuropsycho-
logical (step 2 r2Δ = .088; p = < .001), medical (step 3 r2Δ = .017; 
p = .155), and mood (step 4 r2Δ = .000; p = .914) factors, collec-
tively, accounted for significant adjusted 15.6% variance in ils-Hs 
(p < 0.001). After accounting for variance predicted by all variables, 
history of cardiovascular disease (p = .004) and poor verbal fluency  
(p = 0.03) significantly predicted performance on the ils-Hs.
Conclusions: Findings replicate previous research demonstrating the 
relationship between reported functional ability and executive func-
tioning, specifically verbal fluency. of the vascular factors, our results 
also highlight that cardiovascular disease in particular is the strongest 
predictor of ils-Hs performance in a post-acute rehabilitation sample.
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Correspondence: Christopher M. Nguyen, Ph.D., Psychiatry and 
Behavioral Sciences, University of Oklahoma Health Sciences Center, 
601 Robert S Kerr Ave, Apt 108, Oklahoma City, OK 73102, United 
States. E-mail: chris.minh@gmail.com

T.M. OsWaLd, r. FazIO & G. andreWs. Embedded 
Performance Validity Index within the Memory Module of the 
Neuropsychological Assessment Battery (NAB): A Pilot Study.
Objective: Measures to gauge optimal effort are necessary within 
neuropsychological evaluations, particularly within the veteran (Armi-
stead-Jehle & Buicon, 2012) and forensic settings (Ardolf, Denney, & 
Houston, 2007). The precedent regarding the utility of existing recog-
nition memory measures is well established. These measures include 
the California Verbal learning Test-ii (CVlT-ii; Delis, kramer, & 
ober, 2000) and the rey Auditory Verbal learning Test (rAVlT; 
schmidt, 1996). However, a literature gap exists concerning the more 
recent neuropsychological Assessment Battery (nAB; stern & White, 
2003) – Memory Module. This study establishes the clinical utility of 
nAB Memory Module subtests as embedded performance validity tests 
(PVTs).
Participants and Methods: The pilot sample consisted of 61 veterans 
seen within a neuropsychological outpatient clinic for a clinical evalu-
ation. The clinical battery included established PVTs (e.g., DCT, rDs, 
ToMM), the nAB Memory Module, and other clinically appropriate 
measures. utilizing the slick et al. criteria, non-parametric correlations 
and roC analyses were conducted.
results: Among the list learning (ll) scores, the long Delayed 
Forced-Choice recognition (llA_dfc) hits provided the best AuC 
(.744). The best shape learning (sHl) score was the Discriminability 
index (sHl_dis; .789). overall, a combination score was generated 
to provide the best AuC (.799) and a classification cut score was 
established.
Conclusions: initial data analyses revealed numerous significant 
correlations between existing PVTs and recognition memory tasks 
within the nAB Memory Module. Furthermore, a performance classifi-
cation cut score utilizing a combination of memory scores was identified 
for optimal specificity and sensitivity.
Correspondence: Thomas M. Oswald, Psy.D., Mental Health, Central 
Arkansas Veterans Healthcare System (CAVHS), 2200 Fort Roots Drive, 
North Little Rock, AR 72114, United States. E-mail: thomas.oswald@
va.gov

b. OTruba, L. yOzaWITz, M. COrnWeLL, J.r. WIener & 
P. uy. The Predictive Value of Verbal Fluency and Story Memory 
upon Story Recall Using the Repeatable Battery for Assessment of 
Neuropsychological Status in an Inpatient Setting.
Objective: The repeatable Battery for the Assessment of neuropsy-
chological status (rBAns) has been used within inpatient settings as 
a brief global measure to identify functional impairment. story recall 
is often utilized as a proxy for memory; however research suggests that 
various domains may impact performance on this task. story memory 
is less influenced by other cognitive factors compared to list learning 
therefore it was utilized in the current study. Verbal fluency has also 
shown to be significantly correlated with memory performance. in the 
current pilot study, we sought to determine whether rBAns verbal 
fluency and story memory impacted story recall performance among 
patients in acute recovery.
Participants and Methods: Archival data was reviewed from  
22 patients (17 male, 5 female) who were admitted to an acute reha-
bilitation unit in a metropolitan medical center. Mean age was 66  
(sD = 13.01), with 59% being Caucasian, 18% African American. 
9.1% multi-racial, 9.1% Hispanic and 4.5% Asian. Mean education was  
12 years (sD = 3.39). The majority of medical diagnoses were accounted 
for by cerebral vascular etiology. Patients with aphasic diagnoses were 
excluded from the present study. stepwise hierarchal regression was 

utilized to determine the differential effect of verbal fluency and story 
memory upon story recall.
results: results of the analysis revealed story memory significantly 
predicted story recall (p = <.0001). The first step was significant  
F (1, 20) = 18.28 (p = < .0001). The second step which included verbal 
fluency as a predictor also was significant F (2, 19) = 15.20 (story 
memory p = <.0001; verbal fluency p = .017). story memory explained 
73.4% variance whereas verbal fluency explained 37.4% variance.
Conclusions: rBAns verbal fluency and story memory were associ-
ated with story recall performance within inpatient clinical care. This 
suggests that story memory is a multifaceted task dependent upon cogni-
tive factors such as language and learning abilities.
Correspondence: Brittney Otruba, MA, Clinical Psychology, Fielding 
Graduate University, 5 Birchwood Court, 4A, Mineola, NY 11501, 
United States. E-mail: brittneyotruba@gmail.com

G. OzInGa, s.e. TOLFO, a. KrIVenKO, s. naPOLITanO, 
n. abraHaM, M. barbOza, H. O’Hara & a.M. POreH. 
Statistical Adaptation of the Boston Naming Test Short Form for 
Hebrew Speaking Older Adults.
Objective: The Boston naming Test (BnT) is the most frequently 
administered confrontational naming measure. However, when it is 
administered to non-english speakers, particularly immigrants, the 
results might not be valid.
Participants and Methods: The present study examined the perfor-
mance of 194 older adult Hebrew speakers (41 native and 153 immi-
grants) on the BnT short Form. The data was initially subjected to item 
response Theory data analysis, then the test items were reorganized by 
level of difficulty, dependent upon subpopulation.
results: Follow-up analysis showed that degree of daily language usage 
and education, but not age of immigration, correlates with performance 
on the test. normative data using a regression-based procedure that 
takes into account gender and age influences is presented.
Conclusions: The results of the study are discussed in light of previous 
research regarding late life vocabulary funds, bilingualism, and 
controlled access in object naming.
Correspondence: Grace Ozinga, Cleveland State University, 11723 
Colburn Road, Chardon, OH 44024, United States. E-mail: g.ozinga@
csuohio.edu

a.F. ParKer, G. arMsTrOnG, M.e. CaMPbeLL, J. uPsHaW, 
d. LeITner, M. LIbben & H. MILLer. The New Normal: Creating 
Updated Norms for Neuropsychological Measures.
Objective: Valid neuropsychological normative data are essential in 
the clinical diagnosis of cognitive impairment. Currently, many of the 
most commonly used neuropsychological assessment measures rely on 
norms that are out of date and/or demographically inappropriate. This 
study aims to collect up-to-date norms to replace the existing outdated 
normative data used for assessing the severity of cognitive dysfunction 
in patients following brain insult.
Participants and Methods: sixty-four healthy volunteers aged 60-79 
(mean age = 69.1, SD = 5.1) completed a neuropsychological evaluation. 
This evaluation consisted of Buschke’s selective reminding Test (srT), 
Auditory Consonant Trigrams (CCC), The Controlled oral Word Asso-
ciation Task (CoWAT) and Color Trails 1 and 2 (CCT-1 and CCT-2). 
The means and standard deviations of participants’ performance were 
calculated for each measure.
results: on the recall portion of the srT, participants scored a mean 
of 100.65 (SD = 20.12). Further, participants scored an overall mean 
of 47.43 (SD = 6.43) on the CCC. A mean of 39.32 (SD = 11.05) was 
found on the CoWAT. Finally, a mean of 43.35 seconds (SD = 19.10) 
was found for CCT-1 and a mean of 86.65 seconds (SD = 26.97) was 
found on CCT-2.
Conclusions: Discrepancies were found between the current norms 
and the normative data collected in this study. Further data collection 
will continue and means will be recalculated. upon increased sample 
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size, means will be stratified by age and education. Providing clinicians 
with updated norms is fundamental for accurate diagnosis of cognitive 
impairments through neuropsychological test performance.
Correspondence: Ashleigh F. Parker, University of British Columbia -  
Okanagan, 2543 Paramount Drive, West Kelowna, BC V4T 3H5, 
Canada. E-mail: ashleighparker94@gmail.com

a. ParKs & O. Pedraza. Clinical Utility of the Visual Object and 
Spatial Perception Incomplete Letters Test.
Objective: Visuoperceptual deficits are common in neurodegenerative 
diseases, particularly synuclienopathies such as dementia with lewy 
bodies (DlB). The incomplete letters Test (ilT) from the Visual object 
and spatial Perception (VosP) battery is a brief, untimed, non-motor 
visuoperceptual task that requires identification of 20 letters in varying 
degrees of visual degradation. The present study investigated the clinical 
utility of the ilT in DlB and Alzheimer’s dementia (AD).
Participants and Methods: A search of the electronic medical record at 
Mayo Clinic Florida yielded 97 patients (57% male) referred for neuro-
psychological evaluation of possible dementia and who were adminis-
tered the ilT as part of their exam. Based on the available clinical data, 
subjects were classified as possible DlB (n=30), possible AD (n=32), or 
normal cognition (nC; n=35). scores from the Dementia rating scale-2 
(Drs-2), Judgment of line orientation (Jlo), and WAis-iV Block 
Design (BD) were also extracted for analyses.
results: Age, gender, and education did not differ across the groups. 
The DlB and AD groups did not differ from each other on the Drs-2 
(M=124.8, sD=7.9 vs. M=125.2, sD=6.3), but both groups performed 
significantly worse than nC patients (M=136.4, sD=5.4). The DlB 
group obtained significantly lower ilT scores (M=16.4, sD=2.7) 
compared with AD (M=19.2, sD=1.3) and nC (M=19.5, sD=0.8). in 
a hierarchical logistic regression controlling for the demographic vari-
ables, a model with ilT demonstrated 86% classification accuracy in 
DlB versus nC. A joint model with Jlo, BD, and ilT showed BD and 
ilT as significant predictors, but without an increase in model accuracy. 
in contrast and as expected, a model including ilT did not improve 
accuracy in discriminating AD from nC when compared to a base model 
with demographic variables.
Conclusions: The ilT demonstrates clinical utility in classifying 
patients with DlB and should be considered in the clinical neuropsy-
chologist’s toolbox given its brief administration time and lack of motor 
demands.
Correspondence: Adam Parks, PhD, 4500 San Pablo Road, Jacksonville, 
FL 32224, United States. E-mail: parks.adam@mayo.edu

V.M. PaTT, G.G. brOWn, M.L. THOMas & r.K. HeaTOn. Digit 
Vigilance Test: Speed versus Accuracy Tradeoff Revealed.
Objective: The Digit Vigilance Test (DVT), which requires finding and 
crossing out a digit in a large, dense array, is widely used in clinical and 
research settings to measure processing speed and sustained attention. 
instead of an expected tradeoff between speed and accuracy, studies 
have shown DVT completion time and number of errors to be essentially 
unrelated. The present work re-examines this relationship by modeling 
DVT performance within the broader context of a comprehensive neuro-
psychological evaluation.
Participants and Methods: Participants were neuromedically-healthy 
individuals recruited as part of several studies in the context of the 
expanded Halstead-reitan Battery (eHrB) normative effort. explor-
atory and Confirmatory factor analyses were carried out to uncover 
the neurocognitive domains underlying the eHrB and model residual 
correlations between same-test variables. The relation between DVT-time 
and DVT-error was explored by comparing modeling results with simple 
bivariate correlation.
results: The bivariate correlation between DVT-time and DVT-error 
was negligible in effect size (r=-.09, p=0.033), consistent with previous 
accounts suggesting limited relatedness between these variables. in the 
factor analyses, DVT-time and DVT-error loaded on two positively 

correlated but separate factors: Perceptual speed and Attention/
Working Memory, respectively. After parsing out the variance accounted 
for by the positively correlated factors, a significant negative residual 
correlation was revealed (r=-.27, p<.001).
Conclusions: These results suggest a relative tradeoff between speed 
and accuracy during the DVT that is usually masked by more general 
cognitive ability. That is, individuals good at visuomotor speed tasks 
also tend to be good at error-monitoring. However, among individuals 
good at both, relatively faster performance is associated with relatively 
more errors. These results underline the inadequacy of solely considering 
bivariate correlations to capture complex relationships between some 
same test-measures.
Correspondence: Virginie M. Patt, M.S., SDSU/UCSD Joint Doctoral 
Program in Clinical Psychology, 628 N. Illinois St., Arlington, VA 22205, 
United States. E-mail: vpatt@ucsd.edu

V.C. PersInGer, d. WHITesIde, L. bObOVa, M. VannuCCI, 
s. saIGaL & M.r. bassO. California Verbal Learning Test-II Total 
Hits and Total False Positives as Embedded Performance Validity 
Measures in Mood Disorders.
Objective: Although performance validity tests (PVTs) are widely used 
in neuropsychological assessment (Meyers & Volbrecht, 2003), there 
are few studies on PVTs in mood disorder patients. Based on previous 
research (kizilbash et al., 2002; o’Jile et al., 2005; rund et al., 2006), 
PVTs should be effective in mood disorders (e.g. depression and anxiety) 
patients; however, additional evidence on specific PVTs is necessary. 
in terms of embedded PVTs, which do not add to the length of neuro-
psychological test batteries, considerable research has been conducted 
on the Forced Choice (FC) recognition subtest of the California Verbal 
learning Test, second edition (CVlT-ii, Delis, kramer, kaplan, & 
ober, 2000) but relatively little on CVlT-ii Total Hits (TH) and Total 
False Positives (TFP). This study examined the classification accuracy 
of TH and TFP as PVTs in a non-compensation seeking mood disorders 
sample.
Participants and Methods: The sample included 59 individuals (mean 
age = 55.09, SD = 16.21; mean education = 13.14, SD = 3.00; 45.8% 
males; 89.3% Caucasian; 88.1% passed PVTs, 11.9% failed two or 
more) consecutively referred for neuropsychological evaluation who 
met study criteria. Many were diagnosed with a depressive disorder 
(unspecified Depressive Disorder, n = 20; Major Depressive Disorder,  
n = 14), with the remaining (n = 25) diagnosed with an anxiety disorder, 
Bipolar Disorder, or Adjustment Disorder.
results: it was hypothesized that TH and TFP would have acceptable 
classification accuracy. The hypothesis was partially supported in that 
TH had excellent classification accuracy (area under the curve [AuC] 
= .84), but TFP (AuC = .42) had poor classification accuracy. When 
TH specificity =1.00, sensitivity = .46.
Conclusions: These results provide preliminary support for the classi-
fication accuracy of TH in mood disorder patients, but not TFP. Future 
research should be conducted with larger samples and across different 
neurological and psychological disorders.
Correspondence: Virginia C. Persinger, PsyD, Clinical Psychology, Adler 
University, 831 Rice Road, 601, Ridgeland, MS 39157, United States. 
E-mail: gini.persinger@gmail.com

K.L. POssIn, T. MOsKOWITz, n. rabInOWITz, s. erLHOFF, 
a. aLIOTO, e. JOHnsOn, b. MILLer, J. KraMer & K.P. ranKIn. 
The TabCAT Brain Health Assessment for Detecting Mild Cognitive 
Impairment and Evaluating Domain-Specific Deficits.
Objective: To evaluate the sensitivity of the TabCAT Brain Health 
Assessment to mild cognitive impairment (MCi), and the validity of the 
memory, visuospatial, and executive function subtests.
Participants and Methods: The TabCAT Brain Health Assessment is 
a 10-minute tablet-based battery comprised of associative verbal-visual 
memory (“Favorites”), executive speed (“Match”), visuospatial judg-
ment (“lines”), and language (animal fluency) tests, and an informant 
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questionnaire (the “Brain Health survey”). We administered it along 
with a comprehensive neuropsychological evaluation that included 
the Montreal Cognitive Assessment (MoCA) to older adults diagnosed 
as neurologically healthy (n=89), or with MCi (n=48). The MCi 
sample was diverse with both common (eg, Alzheimer’s disease) and 
less common (eg, frontotemporal lobar degeneration) etiologies. 120 
participants also completed 3T Mri. We included the MoCA and the 
Brain Health Assessment as predictors of MCi v normal diagnosis in 
separate discriminant function analyses. Favorites, Match, and lines 
were correlated with neuropsychological measures and with regional 
brain volumes using voxel-based morphometry.
results: The TabCAT Brain Health Assessment correctly classified 75% 
of MCi patients and 96% of controls. in contrast, the MoCA classified 
44% of the patients and 89% of the controls. Favorites correlated with 
memory tests and bilateral hippocampal and entorhinal cortex volumes. 
Match correlated with executive speed and brain regions important for 
executive and motor control. lines correlated with spatial measures and 
right parietal volumes.
Conclusions: The TabCAT Brain Health Assessment efficiently iden-
tifies MCi with greater sensitivity and specificity than the MoCA. The 
new subtests are valid measures of memory, executive speed, and spatial 
skills. Comprehensive cognitive assessment is possible in brief screens 
and may be particularly important for identifying less common neuro-
degenerative phenotypes.
Correspondence: Katherine L. Possin, Ph.D., Neurology, UCSF, 350675 
Nelson Rising Lane, Ste 190, San Francisco, CA 94158, United States. 
E-mail: kpossin@memory.ucsf.edu

C. QuInn, L. rabIn, H. JaCKsOn, a. KaPOOr & G. sPreHn. 
Association of Judgment Ability and Functional Status in a Sample 
of Mixed Rehabilitation Inpatients.
Objective: everyday judgment, a higher-order cognitive ability essen-
tial for independent living, may become compromised for patients 
exposed to general anesthesia (during surgery) as well as those with 
acquired brain injuries, i.e., stroke. During the rehabilitation period, it 
is important to establish the nature and extent of any such impairment 
for effective treatment and discharge planning. unfortunately, there is 
a dearth of measures used to assess judgment during inpatient reha-
bilitation. Therefore, the current study investigated the utility of the 
Test of Practical Judgment (ToP-J) in a mixed sample of rehabilitation 
inpatients.
Participants and Methods: Participants were 28 adults (mean age=70, 
sD=11) with brain-related and musculoskeletal diagnoses (requiring 
major surgery), recruited from an inpatient rehabilitation facility and 
evaluated just prior to discharge. Functional status was assessed with 
the Functional independence Measure (FiM). Bivariate correlations 
established the association between ToP-J total scores and the three 
FiM subtests of problem solving, comprehension, and memory. We also 
investigated differences in ToP-J scores based on level of global cogni-
tion (impaired versus intact MMse scores using a cutoff of ≤ 26/30).
results: For those with brain-related injuries, ToP-J performance 
fell close to the mean typically observed in individuals with mild 
Alzheimer’s disease. Within the whole sample, results revealed strong 
positive correlations between ToP-J total scores and problem solving  
(r= .507, p= .006), comprehension (r= .584, p= .001), and memory  
(r= .563, p= .002) on the FiM. Participants with normal global cognition 
obtained significantly higher ToP-J scores than those with abnormal 
global cognition, t(26)= 3.34, p=.003, r=.548.
Conclusions: Convergent validity of the ToP-J was supported by 
the observed correlation with real-world outcomes. Findings may aid 
researchers and clinicians in objectively evaluating judgment skills in 
rehabilitation settings.
Correspondence: Crystal Quinn, PhD, Psychology, The Graduate 
Center, CUNY, 271 E Pine St, Long beach, NY 11561, United States. 
E-mail: cquinn@gradcenter.cuny.edu

K.a. rITCHIe. An empirical examination of impaired baseline 
performances on the Standardized Assessment of Concussion.
Objective: Healthy individuals routinely obtain impaired scores on 
neuropsychological tests. using a Monte Carlo simulation, this study 
investigates the frequency at which healthy athletes are likely to achieve 
impaired index scores on the standardized Assessment of Concussion 
(sAC; McCrea et al., 2000).
Participants and Methods: The current study utilized an archival 
sample of pre-season, baseline test data from healthy amateur athletes 
(N = 2,159; age M = 17.78(1.93); 77.0% male). The data were collected 
as part of a large-scale study of neuropsychological outcome following 
concussion. Participants completed a 2-hour test battery that included 
the sAC. raw scores were converted to standard z scores and a correla-
tion matrix was generated among sAC orientation, immediate Memory, 
Concentration, and Delayed Memory indices. A Monte Carlo simulation 
was conducted using the correlation matrix to determine the likelihood 
of observing abnormally low scores (Crawford, 2007).
results: When “abnormal” scores were defined as occurring below the 
5th percentile, 18.05% of healthy athletes are expected to obtain one or 
more abnormal scores and 1.85% are estimated to obtain two or more 
abnormal scores. When “abnormal” scores were more liberally defined 
as the lowest 25th percentile of the distribution, 65.73% of healthy 
athletes are expected to obtain one or more “abnormal” scores, and 
26.94% are estimated to obtain two or more abnormal scores.
Conclusions: Though brief concussion measures are designed to detect 
subtle cognitive changes associated with concussion, a meaningful 
proportion of healthy athletes are expected to obtain scores below the 
5th percentile. This is relevant to consider when making return to play 
decisions by considering differences between baseline and post-injury 
performances. it is essential to recognize that a low sAC score (or low 
score on any neurocognitive measure) may reflect normal variability 
in the population.
Correspondence: Kathryn A. Ritchie, B.A., Psychology, Marquette 
University, 1930 N. Prospect Ave, #51, Milwaukee, WI 53202, United 
States. E-mail: kathryn.ritchie@marquette.edu

L. saad, d.a. WOLK & d. MeCHanIC-HaMILTOn. An Update 
on Normative Data for Neuropsychological Performance on 
Memory and Language Measures in a Racially Diverse Older Adult 
Longitudinal Cohort.
Objective: This study aimed to provide normative data for a racially 
diverse elderly sample on neuropsychological measures commonly used 
in longitudinal and intervention studies. Further investigation of the 
relationships between demographic variables and performance will also 
be discussed.
Participants and Methods: Participants included 327 adults (66% 
females; ages 50-91 years old; 8-21 years of education; 222 white, 99 
black/African American) with normal cognition who are included in the 
Penn integrated neurodegenerative Disease Database (inDD). uni- and 
multivariate regression-based models were used to predict performance 
on Consortium to establish a registry for Alzheimer’s Disease (CerAD) 
word list learning (Trials 1-3, total), delayed recall, recognition (y/n, 
total), verbal fluency (f-words) and the Boston naming Test (30 item, 
odd version). Values obtained from these analyses were entered into 
a normative data calculator modeled after a version created by shirk 
and colleagues (2011). We also report z-scores and related percentiles 
on a sample case study of a normal older adult showcasing the clinical 
utility of this method, including the impact of demographic variables.
results: Age, sex, race, and years of education were found to signifi-
cantly predict performance on most assessments with age being the best 
overall predictor followed by sex, education, and then race. Multivariate 
analysis combining these factors significantly predicts performance as 
well. using an estimate of premorbid iQ accounted for more variance in 
the model and provided more accurate z-scores relative to test perfor-
mance on the Boston naming Test and verbal fluency.
Conclusions: The present study provides normative data on a racially 
diverse older adult population on assessments of memory and language 
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that do not currently exist in the literature. The data presented here will 
help to improve diagnostic accuracy of neuropsychological assessments 
in clinical and research settings.
Correspondence: Laura Saad, BS, Neurology, University of Pennsylvania, 
3400 Civic Center Blvd, PCAM - 2 South, Philadelphia, PA 19104, 
United States. E-mail: laura.saad@uphs.upenn.edu

F. saCCà, T. COsTabILe, F. abaTe, a. LIGuOrI, F. PaCIeLLO, 
C. Pane, a. de rOsa, G. de MICHeLe & a. FILLa. Normalization 
of Timed Neuropsychological Tests With the use of the PATA Rate 
and Nine-Hole Pegboard Tests.
Objective: Despite patients show frequent physical impairment, timed 
neuropsychological tests do not take this into account during scoring 
procedures. We propose a normalization method based on the Pata rate 
Task (PrT) and on the nine-Hole Pegboard Test (9HPT) as a measure 
of dysarthria and upper limbs dysfunction.
Participants and Methods: We defined the time spent on phonation or 
on hand movement during neuropsychological testing as Verbal effort 
Fraction (VeF) and Motor effort Fraction (MeF) respectively. This was 
aimed at excluding the time spent on cognition in each test, and to exclu-
sively modify the VeF and MeF during the normalization procedure. 
VeF and MeF were measured experimentally on 65 healthy controls on 
timed neuropsychological tests (Attentional Matrices, Trail Making Test, 
symbol Digit Modalities Test, Verbal Fluencies). We developed correc-
tion formulas that considered the patient’s PrT/9HPT, their normality 
limits, and the test timing. This allowed us to increase the fixed time of 
tests proportionally to the grade of disability. For tests with score as a 
result, time was proportionally reduced. We tested the new method on 
25 patients with Friedreich Ataxia (FrDA), as a prototype of dysarthria 
and upper limbs incoordination.
results: in healthy controls, VeF and MeF ranged between 13.5% to 
61.7% of total test time. in FrDA patients, the effect of normalization 
improved all test results (range of amelioration: 0.51-48.4%; p<0.001). 
FrDA patients had worst scores in all tests when compared to controls, 
and this remained significant after correction except for the Attentional 
Matrices that were similar between FrDA and controls. At the individual 
level, the normalization method improved equivalent scores with fever 
patients showing impaired scores.
Conclusions: We propose an innovative normalization method to 
reduce the impact of neurological disability on timed neuropsychological 
tests. This could be easily integrated in a clinical setting, as it requires 
a simple preliminary test with the PrT and 9HPT.
Correspondence: Francesco Saccà, MD, Neuroscience, Reproductive and 
Odontostomatological Sciences, University Federico II, Via Pansini, 5, 
Edificio 17, piano terra, Napoli 80131, Italy. E-mail: francesco.sacca@
unina.it

L.a. sCHaeFer. Is the Montreal Cognitive Assessment (MoCA) 
Related to Functional Outcome and Discharge Destination in a 
Geriatric Stroke Rehabilitation Population?
Objective: The Montreal Cognitive Assessment (MoCA) was developed 
as a screening test for cognitive impairment (nasreddine et al, 2005). its 
relationship to functional outcome in acute rehabilitation patients has 
been examined in stroke (Toglia et al, 2011) and in a geriatric popula-
tion (sweet et al., 2011). More recently, its utility in predicting discharge 
destination was examined in stroke patients aged 41-92, where it was 
found not to be predictive (geubbels et al., 2015). This study exam-
ined the relationship between cognitive impairment, as measured by the 
MoCA, discharge functional status, and discharge destination amongst 
geriatric stroke rehabilitation inpatients.
Participants and Methods: A retrospective analysis of inpatients aged 
70+ on an acute rehabilitation unit of a hospital with primary diagnosis of 
stroke who were referred for cognitive assessment (n=18; mean age = 80 
 years; 10 male, 8 female) was conducted. All patients were adminis-
tered the MoCA (range 5-23; mean=15) and FiM. Half were discharged 
home and half to other facilities. The motor subscale of the FiM (mFiM)  

at discharge, absolute motor functional gain (mAFg), and motor rela-
tive functional efficiency (mrFe) were each computed and correlated 
with the MoCA, length of stay (los), and discharge destination using 
Pearson correlation coefficients.
results: There were significant associations between MoCA scores and 
the mAFg (Pearson r=.499; p=0.035), but not the mFiM or mrFe. 
There were also significant correlations between discharge destination 
and mAFg, mrFe, mFiM, and los, but not the MoCA.
Conclusions: This study highlights the value of using the MoCA with 
geriatric stroke rehabilitation patients given its relationship to functional 
outcome (mAFg). Muir-Hunter et al. (2016) proposed that mAFg, 
rather than gain relative to the maximal FiM score (mrFe), better 
determined rehabilitation success amongst those with cognitive impair-
ment. These results are also similar to those of geubbels et al. (2015) 
regarding the MoCA and discharge destination.
Correspondence: Lynn A. Schaefer, PhD, Physical Medicine and 
Rehabilitation, Nassau University Medical Center, 2201 Hempstead 
Turnpike, Box 31, East Meadow, NY 11554, United States. E-mail: 
lschaefe@numc.edu

G. sCHreyer-HOFFMan & d. erLanGer. Effects of RBANS 
Demographic Adjustments with a Culturally Diverse Urban 
Elderly Sample.
Objective: The repeatable Battery for Assessment of neurological 
status (rBAns) has been shown to effectively assess dementia in 
elderly patients. The rBAns manual provides age-adjusted normative. 
Duff and ramezani (2015) developed an rBAns regression formula 
(regF) that simultaneously adjusts multiple demographic variables—
age, gender, education, and race—that are shown to influence perfor-
mance. The present study examines the accuracy of rBAns manual 
and the regF in identifying cortical disease, using cortical-subcortical 
deviation score (CsDs).
Participants and Methods: An archival record search in a northeast 
urban practice identified and utilized data from 18 participants who 
had completed the rBAns, had good effort scores, had clear evidence 
of cortical dementia, and were over 65 years old. To assess for clas-
sification accuracy, the rBAns and regF CsDs were compared to 
clinician’s diagnosis.
results: results of a Paired samples t-test (n = 18) revealed statistically 
significant differences between the rBAns and regF mean scores on 
immediate Memory index, Delayed Memory index and Total score. The 
cortical classification for all participants (n = 18) was 83.3% (n = 15) 
on the rBAns and 72.2% (n = 13) on the regF; for white participants 
(n = 13) was 84% (n = 11) on the rBAns and 69% (n = 9) on the 
regF; and for non-white participants (n = 5) was 80% (n =1) on the 
rBAns and regF.
Conclusions: neither the rBAns nor the regF approached 100% 
accuracy in classifying cortical dementia. in comparing the CsDs clas-
sifications, regF reduced accuracy with this northeast urban sample, 
particularly among educated white male participants.
Correspondence: Gabrielle Schreyer-Hoffman, Counseling Psychology 
Ph.D., Graduate School of Education, Fordham University, 60 East End 
Ave, apt 20c, New York, NY 10028, United States. E-mail: schreyer.
gabri@gmail.com

n. sHaaFI KabIrI, b. duPee, a. COTe, M. KrenGeL & 
K. THOMas. Continuous Performance Test-Identical Pairs 
(CPT-IP): Characterization and Relation to Other Attention and 
Working Memory Tasks.
Objective: The Continuous Performance Test-identical Pairs (CPT-
iP) includes 2-digit (2D), 3-digit (3D), and 4-digit (4D) conditions 
measuring attention and working memory (WM). study goals were (1) 
Characterize these CPT-iP conditions in healthy volunteers (HV) and 
patients with schizophrenia (sCz) for their test-retest reliability and 
ceiling effects; (2) evaluate the relationship of CPT-iP to other tasks 
measuring attention and WM.
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Participants and Methods: Thirty-one HV and thirty sCz adults 
completed CPT-iP, Attention network Test (AnT), and a visual WM 
Change localization (Cl) task twice (14±2 days). Visit two data was 
only used for test-retest analyses. CPT-iP d-prime per condition and 
T score, AnT alerting, orienting, conflict (Ce), and grand mean effect 
(gMe), and Cl accuracy were analyzed. incomplete data and outliers 
were excluded.
results: HV: 3D and 4D displayed fair test-retest reliability (intraclass 
Correlation Coefficient (iCC)>.5). There were no significant relation-
ships between any of the tasks.
sCz: good test-retest reliability was observed in all conditions of 
CPT-iP (iCC>.6). Cl correlated with CPT-iP performance across all 
conditions (r>.5, p<.01). The strength of correlation increased as digit 
number increased, with the strongest correlation between Cl and 4D 
(r = .613, p<.001). Moderate correlation was observed between Cl 
and CPT-T score (r=.594, p=.001). There was a weak to moderate 
correlation between gMe and 2D and 3D, respectively. Cl showed 
moderate correlation with Ce (low score indicates better performance)
(r=-.423, p<.05).
Both groups: A high proportion of both groups reached near-maximum 
to maximum 2D score (>33%), indicating possible ceiling effect. 3D 
displayed the strongest test-retest reliability (iCC >.7).
Conclusions: Due to strong test-retest reliability and low potential for 
ceiling effect, 3D may be the most appropriate index for analyses in HV 
and sCz. strong correlation with Cl and weak to moderate correlation 
with gMe may indicate that CPT-iP employs a stronger WM demand 
in sCz.
Correspondence: Nina Shaafi Kabiri, Anatomy and Neurobiology, 
Boston University School of Medicine, 650 Albany Street, Unit 140, 
Boston, MA 02118, United States. E-mail: nskabiri@bu.edu

M. sHarMa, e. JeFFay, G. FOussIas & K.K. zaKzanIs. 
Engagement and Motivation: Conventional Paper and Pen 
Neuropsychological Testing and Virtual Reality.
Objective: The primary aim of this study was to examine differences 
in engagement and situational motivation between conventional paper 
and pen neuropsychological test measures and immersive virtual reality 
(Vr) in a healthy population. Moreover, we sought to examine simulator 
sickness symptoms resulting from an immersive Vr task developed by 
the investigators.
Participants and Methods: Healthy undergraduate students  
(n = 107) were randomly assigned to a paper and pen condition or 
a Vr condition. Both conditions completed three effort tests: Test of 
Memory Malingering, rey Fifteen item Test, and the Victoria symptom 
Validity Test. Participants in both conditions also completed the situ-
ational Motivation scale and an engagement questionnaire. The paper 
and pen condition were given three tests of attention: the ruff 2 and 
7 selective Attention Test, the symbol Digit Modalities Test and the 
Paced Auditory serial Addition Test. in contrast, participants in the 
Vr condition completed the ocuVeyorTask, an immersive Vr atten-
tion task developed to be used with the oculus rift, a Head Mounted 
Display (HMD). independent t-test was used to compare engagement 
and situational motivation between groups and paired samples t-test 
was used to compare simulator sickness pre and post exposure. Pearson’s 
correlation was used to examine the relationship between engagement 
and situational motivation.
results: engagement differences between groups had an effect size of 
(d = .31). simulator sickness symptoms significantly increased after 
exposure to immersive Vr (p = .003). Higher engagement scores were 
associated with higher levels of situation motivation (p < .001).
Conclusions: results from this study suggest that Vr may be a useful 
cognitive assessment tool however more research is needed to elucidate 
the relationship between situational motivation and engagement and 
Vr. Future Vr development should consider ways to reduce simulator 
sickness.

Correspondence: Manu Sharma, University of Toronto, 1265 military 
trail, Scarborough, ON M1C 1A4, Canada. E-mail: mitnu.sharma@
mail.utoronto.ca

V. sICard, r.d. MOOre & d. eLLeMberG. Construct Validity 
of a Color-Shape Switch Task.
Objective: Task-switching (or set-shifting) is one of many cognitive 
control abilities. We developed a color-shape switch task based on 
that of Hillman and Pontifex (2012), which is known to be sensitive 
to various medical conditions, including brain injury. in the color-
shape version of the switch task that we developed, participants first 
performed two task conditions (homogeneous conditions), one in which 
they respond to the color of the stimuli, and the other in which they 
respond to the shape. Then, participants performed a heterogeneous 
condition, which requires that they respond to either the color or the 
shape rule set depending on the cue provided. Three different costs are 
computed from the raw scores: global switch cost, which is thought 
to be a measure of global cognitive control; local switch cost, which is 
believed to be a measure of cognitive flexibility; and working memory 
cost. This study aims to determine the construct validity of this version 
of the color-shape switch task.
Participants and Methods: Thirty healthy undergraduate students 
performed a battery of well known and validated neuropsychological 
tests including the Trail-making Test, the Digit Forward and Back-
ward spans (WAis-iii), the Cognitive Flexibility inventory, the BrieF 
for adults, the Color-Word interference subscale (D-keFs), and the 
switch task.
results: Correlation analyses revealed moderate correlations between 
established neuropsychological tests and the different switch costs  
(rs = -.49 to .41, ps < .02). Among others, the global switch cost 
was significantly correlated with the global executive Composite of 
the BrieF-A (r = -0.49, p = .01) and the working memory cost was 
correlated with the Digit span score (r = 0.41, p = .02).
Conclusions: These results suggest that the switch task can accurately 
measure global executive functions, cognitive flexibility and working 
memory. Further research is needed to investigate the task’s test-retest 
reliability and its validity in clinical populations.
Correspondence: Veronik Sicard, Kinesiology, Université de Montréal, 
2100 Boulevard Edouard-Montpetit, Laboratoire des Neurosciences du 
développement, de l'exercice et de la vision, Montréal, QC H3T1J4, 
Canada. E-mail: veronik.sicard@gmail.com

K.e. sLyne, K.J. MannInG, d. KaPLan, r. KaPLan & 
L. WOLFsOn. Four Year Test-Retest Reliability of the RBANS and 
Executive Functioning Measures in Healthy Elderly.
Objective: understanding “normal” cognitive change in older adults 
can improve diagnostic precision. The repeatable Battery for the Assess-
ment of neuropsychological status (rBAns) is increasingly used with 
older adults, although it does not assess executive functioning. longi-
tudinal normative data for the rBAns administered on more than two 
time points and co-normed with executive functioning measures is 
scarce. The current study aims to expand upon the extant aging litera-
ture by analyzing the test-retest reliability of the rBAns and executive 
functioning measures over three time points.
Participants and Methods: Fifty-eight healthy adults from a larger 
cohort (n=107) aged 75-89 (M=81.22, sD=4.01) with an average of 
14.78 years of education (sD=2.91) were assessed at baseline and 
then two and four years later. Participants completed the rBAns, 
Trail Making Test (TMT), stroop Test, and a computerized measure 
of sustained attention and working memory, the California Computer-
ized Assessment Package (CalCAP). Test-retest reliability coefficients, 
means, and standard deviations for test and change scores at all three 
time points were calculated.
results: subjects were in the average range according to rBAns Total 
score (mean score at Time 1=104.31, sD=16.64; Time 2=100.33, 
sD=14.51; Time3=94.55, sD=17.29). reliability coefficients from 
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baseline to year four for the rBAns subtests ranged from .37 to .80. 
The lowest were observed on Picture naming (.37) and Figure Copy 
(.41). All others were above .50, with the highest being Coding (.72) 
and list recall (.72). stability coefficient ranges for the stroop CW, 
CalCAP, and TMT A and B are as follows: .70 to .82, .36 to .65, .35 
to .57, and .54 to .76.
Conclusions: We strongly suspect that the lower stability correlations in 
our sample compared to prior research are due to changes in cognition 
over a four year test period in people at this end of the age spectrum. 
This is an important consideration in determining reliable change scores 
over four years in an elderly population.
Correspondence: Kristin E. Slyne, Psy.D., Psychiatry, UConn Health, 
263 Farmington Avenue, Farmington, CT 06030, United States. E-mail: 
kristin.slyne@gmail.com

a.M. sTaFFarOnI, M.e. enG, r. WICKHaM, H.K. zeIner & 
J. MOses. Four- and Five-Factor Models of WAIS-IV Interpretation 
in a Clinical Sample.
Objective: Five-factor models of the Wechsler Adult intelligence  
scale - 4th ed. (WAis-iV) have been validated using the WAis-iV 
standardization and clinical samples. This study aimed to extend these 
analyses to a sample of patients seen at a neuropsychological clinic.
Participants and Methods: Participants were 322 diagnostically- 
diverse Veterans (mean age: 53.99, sD=14.55; mean edu: 13.99, 
sD=2.24) referred for neuropsychological assessment. Four different 
models were evaluated using confirmatory factor analysis: 1: A four-
factor, 15-subtest model (Wechsler, 2008); 2: A five-factor, 15-subtest 
model (Benson, Hulac, & kranzler, 2010); 3: A five-factor, 15-subtest 
model that included a Quantitative reasoning (rQ) factor (Weiss, keith, 
zhu, & Chen, 2013); and 4: A five-factor, 12-subtest model that is 
valid across the lifespan (niileksela, reynolds, & kaufman, 2013). 
Models 1-3 were compared using AiC statistics. Model 4 was not directly 
compared to the other models because it differed in the number of 
observed variables
results: Four- and five-factor models were all found to fit the data 
adequately based on several indices of model fit. The 15-subtest, five-
factor models (2 & 3) performed better than the four-factor model 
(Model 1) when no additional cross-loadings were specified. in contrast, 
Model 1 outperformed Models 2 and 3 when the Arithmetic subtest 
was allowed to cross-load on the Verbal Comprehension factor. spec-
ifying the rQ factor and allowing additional cross-loadings (Model 3) 
improved fit. The present study also found adequate fit on two of three 
fit indices for the lifespan model (Model 4).
Conclusions: These findings extend the validation of five-factor models 
of WAis-iV interpretation, including a lifespan model, to a diagnostical-
ly-diverse neuropsychological sample. The results did not provide a clear 
statistical rational for choosing between four- and five-factor models. 
Five-factor models require further study to support their clinical utility.
Correspondence: Adam M. Staffaroni, Ph.D., University of California, 
San Francisco, University of California, San Francisco, 675 Nelson 
Rising Lane, Suite 190, San Francisco, CA 94158, United States. 
E-mail: adam.staffaroni@ucsf.edu

r.L. sTeGMan & W.r. COLe. Percentage of Low Scores is a Useful 
Embedded Measure.
Objective: individuals putting forth poor effort on neuropsychological 
assessments are likely to have an unusually high number of low scores. 
The current investigation is an exploration of the use of percentage of 
low scores (Pls) as an embedded measure of participant effort.
Participants and Methods: Data from 172 consecutive comprehensive 
neurocognitive assessments from a military concussion clinic were used. 
All patients had sustained a medically documented mild traumatic brain 
injury and were tested after full recovery was expected: ≥6 months 
post injury. each assessment included 8 or more performance validity 
measures (PVMs).

A “low score” was defined as: ≥-1.33 z-score / sd, 80 standard, ≤37 
T-score, ≤6 scaled, or ≤9th percentile. Pls was calculated by dividing 
the total number of low scores by the total number of scores obtained.
results: Average Pls, per number of failed PVMs, were: 0=3.4% 
(n=29), 1=4.3% (n=31), 2=8.5% (n=34), 3=12.7% (n=22), 4=23.7% 
(n=17), 5=25.3% (n=10), 6=35.7% (n=15), 7=37.2% (n=6), 8=30.0% 
(n=4), 9=79.7% (n=3), & 10=82.0% (n=1). Contingency Table anal-
yses revealed Pls of 15% is optimal for discriminating between credible 
and non-credible participants (based on 4+ failed PVMs): PPV=94.64% 
and nPV=92.22%. Additional analyses indicated Pls as low as 12% 
is cause for caution.
Conclusions: Pls has demonstrated potential as an embedded measure 
of effort to discriminate between credible and non-credible data and 
may be especially useful with review of neuropsychological evaluations 
during which no or only a few PVMs were administered. Affirmed as 
well is that a few neuropsychological scores below normal limits are to 
be expected even with valid data.
Correspondence: Robert L. Stegman, Ph.D., Department of Brain Injury 
Medicine, Womack Army Medical Center, 205 Angel Oak Dr, Unit 3, 
Fayetteville, NC 28314, United States. E-mail: drstegman@hotmail.com

W.J. sTubbs, T.J. arenTsen, e. CrOuse, L. Hennessey 
& b.L. rOPer. Concurrent Validity of the ADHD Symptom 
Questionnaire Inattention Subscale (ASQ-I): A Pilot Study of 
Performance on CPT-II and D-KEFS TMT Indices.
Objective: in a recent pilot study, the ADHD symptom Questionnaire 
(AsQ), a 60-item, self-report ADHD measure that includes validity 
indicators, demonstrated adequate concurrent validity with the CAArs: 
s-l (Duckett et al., 2016). The current study evaluates the validity 
of the AsQ-inattention subscale (AsQ-i) by assessing its relationship 
with performance on two objective neuropsychological measures, the 
Connor’s Continuous Performance Test (CPT-ii) and D-keFs Trail 
Making Test (D-keFs TMT).
Participants and Methods: Participants (N=47) were veterans referred 
for possible ADHD who completed neuropsychological evaluation, 
including CPT-ii, D-keFs TMT, and AsQ at a large VAMC, without 
excessive missing data (≥2 items missing). The AsQ includes separate 
scores for each of the DsM-5 inattention (AsQ-i) and hyperactivity 
symptoms (AsQ-H). AsQ-i classification was determined when at least 
5 inattention symptoms were endorsed (mean score≥3.75 on 1-6 likert 
scale; n=33 met criteria, 14 did not). group differences on selected 
indices of CPT-ii and D-keFs TMT were examined.
results: Those meeting above criteria on the AsQ-i subscale produced 
significantly more commission errors on CPT-ii (t=-2.40, p=.02), slower 
overall reaction time on CPT-ii (t=2.12, p=.04), and slower divided 
attention per D-keFs TMT Trial 4 performance (t=.21, p=.045) than 
those who did not. notably, scores did not significantly differ according 
to CPT-ii omission errors, CPT clinical index for ADHD, or D-keFs 
TMT Trial 4 raw scores (ps>.05).
Conclusions: Current results build on previous preliminary findings 
on the validity of the AsQ and support its potential utility in clinical 
diagnosis of ADHD, inattentive Type, per DsM-5 criteria.
Correspondence: Whitney J. Stubbs, The University of Memphis/Memphis 
Veterans Affairs Medical Center, 5900 Winding River Way Apt 102, 
Memphis, TN 38120, United States. E-mail: wstubbs1@memphis.edu

d.M. TaM, b. LeMOnda, W. barr & L. rabIn. Survey of 
Neuropsychologists’ Practices and Perspectives Regarding the 
Utilization of Technicians.
Objective: Technicians have been utilized in the field of neuropsy-
chology dating back several decades. As there remains no universally 
adopted credentialing process, variability continues to exist among 
neuropsychologists in their utilization and practice of technicians. The 
current analysis examined data from 506 licensed neuropsychologists 
(ins and nAn members) in north America who responded to a broader 
2011 survey of neuropsychology assessment practices.
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Participants and Methods: Descriptive statistics were calculated for 
all variables. Chi-square and independent-samples t-tests were used to 
assess group differences.
results: Forty-nine percent of respondents reported engaging in at least 
some use of technicians. of those individuals, more than half (54%) 
were female, with a mean age of 47, and 14.2 years of practice experi-
ence. Aggregating responses from respondents who endorsed consistent 
use of technicians (i.e., ‘often’ or ‘always’), 51% of those employed indi-
viduals who had a Bachelor’s degree level of education, and 44% with a 
Master’s degree (5% other). An overwhelming majority (96%) reported 
providing technicians with training, although variability in responses 
was evident on the areas of training provided (e.g., ethics, test adminis-
tration, cultural competency). of respondents endorsing consistent tech-
nician use, 58% engaged in forensic practice, 56% utilized computerized 
assessments, and 11% conducted non-english assessments.
Conclusions: The current results highlight neuropsychologists’ prac-
tices on utilization of technicians in professional practice, and indicate 
differences still exist among beliefs regarding recruitment, training, and 
certification.
Correspondence: Danny M. Tam, Ph.D., Neurology, NYU Comprehensive 
Epilepsy Center, 43-18 Main Street, Apt 11B, Flushing, NY 11355, 
United States. E-mail: danny.tam@outlook.com

r. TanG & L. sILVa. The Impact of Language and Education on 
Non-verbal Neuropsychological Measures.
Objective: language and education are essential in both verbal and 
non-verbal neuropsychological performances. Current study examines 
the impact of language and education on performances on commonly 
used non-verbal neuropsychological tests among patients in an outpa-
tient neuropsychological clinic.
Participants and Methods: Patients referred to the adult neuropsy-
chology outpatient clinic primarily for memory difficulties were exam-
ined in different cognitive functioning domains. Patients were excluded 
from the analysis if they have any focal damage in the brain, including 
traumatic brain injury, tumor, or any other known neurological disorder 
or scored below the cutoff on symptom validity tests. Patients (n=56, 
54% female) reported an average age of 47.09 years (sD= 15.48) and an 
average of 11.73 years (sD= 2.99) of education. 48 patients were mono-
lingual english speakers. Performances of interest included symbol 
Digit Modalities Test (sDMT; Written and oral), Trail Making Test 
Part B (TMT B), rey-osterrieth Complex Figure Test (rCFT), copy, 
and Brief Visuospatial Memory Test, revised (BVMT-r), delayed recall.
Five independent sample t-tests were conducted to examine whether 
there was a significant difference between monolingual and bilingual 
speakers on non-verbal test performance. in multiple regression, sex and 
age were entered in step 1, years of education in step 2 and performance 
on WAsi-ii Vocabulary in step 3 as predictors.
results: There was no significant difference between monolingual 
and bilingual participants’ test performances. in multiple regression, 
with the exception of BVMT-r, WAsi-ii Vocabulary was a significant 
predictor of all four non-verbal tests when age, sex and education were 
controlled for.
Conclusions: These findings are consistent with existing literature 
suggesting verbal abilities influence visuo-motor integration and 
non-verbal problem solving skills. results also suggest vocabulary 
might be a more sensitive indicator than education level in predicting 
non-verbal neuropsychological performance.
Correspondence: Rui Tang, PhD, Psychology, Southern Methodist 
University, 6421 Lontos dr., Dallas, TX 75214, United States. E-mail: 
rtang@smu.edu

L.I. THOMPsOn, a. suraCe & s.a. GOLub. Cards, Balloons, or 
Dice? A Comparison of Risky Decision-Making Tasks and Their 
Associations With Working Memory, Anxiety, Depression, and 
Risk Taking.
Objective: The iowa gambling Task (igT), Balloon Analog risk Task 
(BArT), and game of Dice Task (gDT) are three computer tasks 
frequently used in the study of risky decision-making (DM). Despite 
this, little research has directly compared these measures, making it 
difficult to reconcile inconsistencies across findings. The present study 
examined relationships between the igT, BArT, and gDT, and their 
associations with factors shown to modulate risky DM, toward bringing 
greater clarity and generalizability to the literature.
Participants and Methods: An ethnically diverse (22% white) sample 
of 100 college students (64% female) completed the study for course 
credit. Measures of DM (igT, Bechara et al., 1994; BArT, lejuez et al., 
2002; gDT, Brand et al., 2005), working memory (WM; WAis-iV, Digit 
span Backwards), and self-reported depression (BDi-ii; Beck Depres-
sion inventory, Beck et al., 1996), anxiety (BAi; Beck Anxiety inventory, 
Beck & steer, 1993), and risk taking (rAs; risk Behavior scale, Weber 
et al., 2002) were collected. Multiple regression was used to examine 
relationships between the DM tasks, WM, and self-report measures.
results: BArT performance negatively predicted igT performance  
(b = -.22, t(81) = -2.2, p < .05). gDT performance positively predicted 
igT performance (b = .28, t(81) = 2.7, p < .01). WM interacted with 
depression to predict igT performance (b = -.55, t(84) = -2.7, p < .01), 
and with anxiety to predict BArT performance (b = .61, t(84) = 2.8, 
p < .01), such that below average WM predicted worse performance in 
those reporting depression or anxiety, respectively. self reported risk-
taking did not predict task performance.
Conclusions: The observed task relationships are consistent with 
research indicating that the igT and gDT reward risk averse DM, while 
the BArT rewards moderate risk taking. The tasks differed in their 
associations with WM, anxiety, and depression, suggesting that these 
are important factors to consider in cross study comparisons.
Correspondence: Louisa I. Thompson, M.Phil., Psychology, Graduate 
Center of the City University of New York, 12 Willard Place, Hudson, 
NY 12534, United States. E-mail: Louisa.Isoud@gmail.com

e. TrIFILIO, L.C. buTTerFIeLd, P. ManGaL, J.e. Maye, 
G. seLKe, M. MarsIsKe & d. bOWers. A Tale of Two Stories: 
Comparing Logical Memory and Newcomer Stories.
Objective: Many neuropsychological patients require repeat evaluations 
to determine change over time. This can lead to practice effects, which 
can impact the validity of the assessment. The current study aimed to 
determine the validity of an alternative set of verbal memory stories, 
created by newcomer et al. (1994) to assess recent memory.
Participants and Methods: We administered the WMs-iii logical 
Memory (lM) stories and two newcomer stories (ns) to cogni-
tively healthy older adults (n = 52) under immediate and delayed 
recall conditions. All were screened for cognitive impairment (mean  
MMse = 29.2) and significant medical/mental health comorbidities. 
The ns were scored by blinded raters in 2 ways: verbatim (traditional) 
and with a newly developed thematic based criteria (similar to lM). 
Data were analyzed using factor analysis (FA), Pearson correlations, 
and independent sample t-tests.
results: inter-rater reliability of the semantic scoring of the ns was 
acceptable (r = 0.940-0.984). The verbatim and semantic scorings of 
the ns were highly correlated (r = 0.918-0.923). importantly, both 
verbatim and thematic scoring methods of the ns were significantly 
correlated with lM at immediate and delay (r = 0.572-0.790). Factor 
analysis results involving multiple cognitive measures indicated conver-
gent validity of ns with other memory measures and divergent validity 
compared to measures of processing speed and visuospatial functioning.
Conclusions: The ns appear to be a valid alternative to the lM 
stories. Future studies would benefit from examining possible differ-
ences between the verbatim and thematic ns criteria in relation to 
structural and functional neuroimaging data. For example, verbatim 

INS17_Prog_Abs_Index-3.indd   49 28/12/16   12:21 PM



50 

scoring might reflect strong ‘pure memory’ abilities and correlate with 
entorhinal cortex volume, while semantic scoring might reflect other 
neurocognitive or compensatory skills and correlate less strongly with 
hippocampal areas.
Correspondence: Erin Trifilio, BA, Clinical and Health Psychology, 
University of Florida, 1185 SW 9th Rd, Gainesville, FL 32601, United 
States. E-mail: etrif07@ufl.edu

J. uPsHaW, d. LeITner, L. OHLHauser, M. LIbben & 
H. MILLer. Allocentric vs. Egocentric Neglect in Stroke Patients: 
Assessment Through Eye-tracking and Impacts on Functional 
Outcomes.
Objective: Few studies have investigated the assessment, frequency, 
and functional impact of egocentric and allocentric neglect among 
stroke patients. This study aimed to determine a) whether allocentric 
and egocentric neglect could be dissociated among a sample of stroke 
patients using eye-tracking, b) the frequencies and attentional patterns 
of each neglect subtype and c) the nature of the relationship between 
neglect subtype and functional outcome.
Participants and Methods: 16 acute stroke patients completed 
comprehensive neuropsychological (nP) assessment batteries, a pencil-
and-paper Apples Test, and an eye-tracking measure of neglect subtype. 
Descriptive analyses were conducted on Apples Test and eye-tracking 
scores to determine their sensitivities in detecting neglect subtype. 
Hierarchical regression was used to determine predictive utility of the 
eye-tracking measure above that of both nP and Apples Test perfor-
mance. AnoVA was used to investigate relationships between neglect 
subtype and functional outcome.
results: eye-tracking was more sensitive in identifying neglect 
subtype than the Apples Test. Classification of neglect subtype based 
on eye-tracking performance was a significant predictor of functional 
outcome beyond both nP test performance and Apples Test neglect 
classification. Patients with no neglect symptoms had better functional 
outcomes than those with either or both types of neglect. Function 
of patients with either allocentric or egocentric neglect did not differ 
significantly from each other. Patients with both types of neglect had 
the poorest functional outcomes of all four groups.
Conclusions: neglect subtype classification based on eye-tracking 
contributes independently to the prediction of functional status beyond 
that of nP test performance, and is a better predictor of function than 
the Apples Test. The significant relationship between neglect subtype 
and functional outcome highlights the importance of sensitive assess-
ment and identification of neglect subtype amongst stroke patients.
Correspondence: Jennifer Upshaw, Psychology, University of British 
Columbia Okanagan, 436 McCarren Avenue, Kelowna, BC V1W4T8, 
Canada. E-mail: jnupshaw@gmail.com

d.W. VauGHn, J. WaTsOn & r. HIrsT. Blunt(ed) performance: 
Examiner judgments of cannabis user status predicts 
neuropsychological outcomes.
Objective: Previous research suggests examiner beliefs about acute 
caffeine administration impact examinee cognitive performance and 
physiological response (Walach et al., 2001). Hirst and colleagues 
(2016) found neuropsychologists can discriminate cannabis users 
from non-users based upon photograph appearance alone. Therefore, 
this population may be vulnerable to expectancy effects in cognitive 
research if examiners can guess user status. The present study inves-
tigated whether examiner beliefs of cannabis use predicted cognitive 
performance.
Participants and Methods: Participants included 41 users and 20 
non-users randomly assigned to receive either a motivational statement 
or a neutral statement. examiners who were blind to user status rated 
whether they believed the examinee was a cannabis user, then adminis-
tered a battery of neuropsychological tests assessing core neurocognitive 
domains. A series of regressions compared neuropsychological perfor-
mance between the two groups.

results: examinees who were judged as cannabis users scored lower on 
four of eight tests, including California Verbal learning Test-ii, Word 
Memory Test, Wechsler Adult intelligence scale-iii Coding subtest, and 
Trail Making Test. There were no differences in cognitive performance 
between judged users and non-users on the remaining assessments. After 
controlling for the motivational statement received, there were no differ-
ences on WMT scores. Findings remained consistent after controlling 
for gender and actual user status.
Conclusions: results of this study suggest that the test examiners’ 
beliefs of an individual’s cannabis user status may affect performance 
on neuropsychological tests - even when blind to actual user status. 
These findings have important implications for neuropsychological 
performance on evaluations in both research and clinical settings, as 
test scores may partially reflect the examiners’ beliefs of an individual’s 
marijuana use status and not their true score.
Correspondence: Dylan W. Vaughn, Clinical Psychology, Palo Alto 
University, 620 Veterans Blvd Apt 514, Redwood City, CA 94063, 
United States. E-mail: dvaughn@paloaltou.edu

T.T. VO, C. suMIda, r. LaMb & M. sCHMITTer-edGeCOMbe. 
Promoting Healthy Cognitive Aging: Development and 
Psychometric Properties of the Healthy Brain Aging Activity 
Engagement Questionnaire.
Objective: Accumulating research indicates that activities such as exer-
cise, cognitive/social engagement, good sleep hygiene, stress reduction 
and proper nutrition are associated with healthy cognitive aging. The 
Healthy Brain Aging Activity engagement (HBAAe) questionnaire was 
developed to capture an individual’s general level of engagement in 
healthy brain aging behaviors.
Participants and Methods: Healthy older (N=57) and younger 
(N=222) adults rated their engagement on 38 health behavior items 
using a likert scale from 1/(strongly disagree) to 5/(strongly agree). 
The older adults also completed cognitive and physical tests, and social/
personality questionnaires.
results: A rasch Model item reduction Analysis precipitated the 
removal of 5 items based on infit and outfit statistics and a Principle 
Components Analysis (PCA) prompted the removal of one item due 
to cross loading: all remaining items loaded at .40. The three health 
domain factors identified via the PCA (eigenvalues > 2.9) were: physi-
ological, cognitive/social, and health risk behaviors (e.g., smoking), each 
with rasch reliability > .94. Correlations supported the domain struc-
ture of the HBAAe (ps < .01). Higher endorsement on the physiological 
factor was associated with better physical function on both objective  
(r = .35) and self-reported measures (r = .33). Higher endorsement 
on the cognitive/social factor was associated with higher self-reported 
levels of social wellbeing (r = .33) and higher levels of the personality 
characteristics of extraversion (r = .38) and openness (r = .39).
Conclusions: Preliminary data suggests that the HBAAe has strong 
psychometric properties and may be of value for assessing level of 
engagement in behaviors which promote healthy cognitive aging.
Correspondence: Thao T. Vo, Bachelor of Science, Psychology, 
Washington State University, 640 SW Golden Hills Drive A-201, 
Pullman, WA 99163, United States. E-mail: thao.vo@wsu.edu

b.d. WaLLs, e.r. WaLLaCe, s.L. brOTHers & d.T.r. berry. 
Utility of the CAARS Validity Scales in Identifying Feigned ADHD, 
Random Responding, and Genuine ADHD in a College Sample.
Objective: Due to recent concern about malingered self-report of symp-
toms of attention-deficit/hyperactivity disorder (ADHD) in college 
students, there is an urgent need for scales that can detect feigning of 
this disorder. The present study provided further validation data for a 
recently developed validity scale for the Conners’ Adult ADHD rating 
scale (CAArs), the CAArs infrequency index (Cii), as well as for the 
inconsistency index (inC).
Participants and Methods: A total of 139 undergraduate students 
completed the CAArs; 21 individuals with diagnoses of ADHD,  
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29 individuals responding honestly, 54 individuals responding randomly 
to either all or half of the CAArs items, and 35 individuals instructed 
to malinger ADHD while avoiding detection. A financial incentive of 
$25 was offered for successful feigning.
results: overall, the inC showed moderate sensitivity to random 
responding (.44-.63) and fairly high specificity to ADHD (.86-.91). The 
Cii demonstrated modest sensitivity to malingered ADHD (.31-.46) and 
excellent specificity to genuine ADHD (.91-.95). sequential application 
of validity scales had correct classification rates for honest (93.1%), 
ADHD (81.0%), malingering (57.1%), half random (42.3%), and full 
random (92.9%). of note, the inC and Cii flagged more malingerers 
as invalid when applied in a stepwise manner (57.1%), as opposed to 
when using the Cii alone (34.3%).
Conclusions: Although the present study demonstrated modest sensi-
tivity in the detection of feigning, the fact that 43-69% of malingerers 
went undetected suggests the need for more research. This study has 
added to the literature by demonstrating the utility of the CAArs validity 
scales working together to distinguish between various response sets. 
Finally, if using the algorithm clinically, clinicians should have strong 
specificity and at least modest sensitivity in the detection of feigning on 
the CAArs, provided results are successfully cross-validated.
Correspondence: Brittany D. Walls, M.S., Psychology, University of 
Kentucky, 3901 Rapid Run Dr, Apt 122, Lexington, KY 40515, United 
States. E-mail: brittany.walls18@gmail.com

J.M. WHeeLer, J. MOses & J.K. LaI. The Role of Spoken 
Language and Verbal Mediation in Performance on the Serial Digit 
Learning-8 Test.
Objective: The role of spoken language on the performance on the serial 
Digit learning 8 (sDl8) test was examined using the subtests from 
Benton’s Multilingual Aphasia examination (MAe) through principal 
component analysis.
Participants and Methods: Archival data of two hundred and 
twenty-two participants with mixed neuropsychiatric diagnoses who 
completed sDl8 and MAe were analyzed using principal component 
analysis; there were no exclusion criteria. The twelve trials of sDl8 were 
factored using principal component analysis to create a three-factor 
solution characterized by early-, middle-, and late-appearing items. 
subtests from MAe were similarly factored, yielding a four-factor model 
of spoken language characterized by verbal fluency, naming, repetition, 
and auditory comprehension. This 4-factor model of spoken language 
was analyzed along with the 3-factors from sDl8 to examine the role 
of spoken language on sDl8 performance.
results: The analysis produced a five-factor solution showing discrete 
and specific relationships of language variables to the early, middle, 
and late trial learning processes of the sDl8 test, (84% of the vari-
ance explained). Both early- and middle-appearing items were related 
to repetition, while items on later trials were correlated with auditory 
comprehension and verbal fluency abilities. Visual naming abilities were 
found to be independent of sDl8 performance.
Conclusions: Performance on the sDl8 appears to be significantly 
impacted by spoken language abilities, suggesting the role of verbal 
mediation in the learning processes of sDl8.
Correspondence: Janel M. Wheeler, Ph.D., Psychology, Palo Alto 
University, 1281 Lawrence Station Rd Apt. 448, Sunnyvale, CA 94089, 
United States. E-mail: jwheeler@paloaltou.edu

b. yOCHIM, s. WITHrOW & J. baLdO. Validity of the Verbal 
Naming Test using a 5-second response time limit.
Objective: The Verbal naming Test (VnT; yochim et al., 2015) assesses 
word-finding by having patients name 55 words that are verbally 
defined for them. Patients are given 10 seconds to generate each word. 
given that patients with intact word-finding typically name the words 
within 2 seconds, and a shorter time limit might increase the sensitivity 
of the measure to word-finding problems, this study investigated the 
validity of the VnT with a 5-second time limit.

Participants and Methods: The VnT and nAB naming test were 
administered to 130 patients receiving neuropsychological evaluations. 
The total score was the number of correctly named stimuli within 5 
seconds.
results: The VnT correlated with age, r = -0.28, p < .01, but not with 
education, r = 0.10, p = 0.26, and males and females obtained equiv-
alent total scores. The VnT correlated with the naming subtest of the 
neuropsychological Assessment Battery (nAB), r = 0.85, p < .001, with 
the D-keFs letter Fluency subtest, r = 0.49, p < .001, and the D-keFs 
Category Fluency subtest, r = 0.54, p < .001. roC analyses found the 
Area under the Curve (AuC) to be 0.90 for detecting dysnomia, 0.74 for 
detecting DsM-5 Mild neurocognitive Disorder, and 0.87 for detecting 
Major neurocognitive Disorder. A cut score of 47.5 out of 55 resulted in 
75% sensitivity and 77% specificity in detecting dysnomia.
Conclusions: The VnT with a 5-second time limit is an effective 
method of detecting word-finding deficits. Future work will generate 
normative data using this administration protocol.
Correspondence: Brian Yochim, PhD, National Jewish Health, 
1400 Jackson St., B134, Denver, CO 80206, United States. E-mail: 
YochimBrian@gmail.com

a.b. zaHeed & F.W. byLsMa. The Chicago Alternative Stroop 
Test: Developing a Clinical Measure of Incidental Learning.
Objective: implicit learning, or learning without conscious effort, 
occurs when individuals focus their attention on complex information 
(reber, 1995). This type of learning has adaptive value and is perva-
sive in acquisition of language, motor skills, social norms, and pattern 
recognition. Frequency detection – learning if something is more or 
less likely to occur – is one type of implicit learning. Here, the Chicago 
Alternate stroop Test (CAsT) uses a modification of the stroop Test 
method to develop a clinical measure of implicit frequency detection. 
Modelled on the existing stroop paradigm, the CAsT adds two colors, 
presenting three colors with equal frequency, one color significantly 
more frequently, and one significantly less frequently than the other 
three in an effort to assess implicit frequency detection.
Participants and Methods: non-clinical adult volunteer participants 
were recruited for this study. Demographic information, estimated 
current iQ (WTAr), and CAsT performance data were determined. 
Participants read the entire page of color words, named the color X’s 
are printed in, and completed an interference trial; completion times 
were recorded. Participants were then asked which color was named 
most and least often.
results: in normal healthy volunteers, time to complete each condition 
of the CAsT was generally consistent with typical performance on the 
traditional stroop task, with participants taking significantly longer to 
complete the inhibition condition (W: 45.04 sec; C: 67.93 sec; C-W: 
109.36 sec). Most normal participants (age range 23-71; education 
range: 12-20; WTAr range 99-118) were able to correctly identify the 
colors which were presented with higher frequency (80%) and lower 
frequency (80%) than the rest, and accuracy was unrelated to age, 
education, or speed of performance.
Conclusions: The CAsT shows promise as a method for clinical assess-
ment of an aspect of implicit learning. Additional normal control data 
and data from clinical populations are being gathered and will be 
presented.
Correspondence: Afsara B. Zaheed, BA, Neuropsychological Services, 
P.C., 180 N. Michigan Ave., Suite 2210, Chicago, IL 60601, United 
States. E-mail: abzaheed@neuropsych1.com
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K. baLL, C. Mendez, r. KIrMse & M. rOdrIGuez. The Evolution 
of Autism Spectrum Disorder: From Severe Psychopathology to 
the Executive Dysfunction Hypothesis.
Objective: zeitgeist refers to the general beliefs, ideas, and spirit of a 
time and place. Diagnostic classification of Autism spectrum Disorder 
(AsD) can be dated back to Dr. leo kanner’s 1943 seminal description 
of Autism where he described the symptoms as being an “obsessive 
insistence on the preservation of sameness.” The aim of this review is to 
explore how the diagnosis and conceptualization of AsD evolved through 
the years as a result of a change in zeitgeist.
Participants and Methods: Material from publications, literature, 
and systematic reviews were gathered and reviewed from ebscohost, 
Academic oneFile, and Psycinfo.
results: From 1950-1960 Autism was referred to as “childhood schizo-
phrenia”, and was understood to be the result of “cold mothering” by 
psychoanalysts. in the 1970s there was a shift in thought and autism 
was understood as biologic in origin. The following twenty years brought 
changes in the diagnostic criteria of Autism, requiring deficits in social 
interactions, communication, and restricted interests or activities, and 
distinctions between varying presentations were created. Currently, AsD 
is defined in two categories, and subtypes of the disorder have been 
eliminated. The executive dysfunction hypothesis in AsD refers to a 
broad continuum of neuropsychological processes that underlie physical, 
cognitive, and emotional self-control, and it is widely used to understand 
the deficits in AsD.
Conclusions: The change in the u.s. zeitgeist, which called for an 
increase in scientific thought, allows us to utilize our knowledge of the 
executive dysfunction implicated in AsD to inform treatment.
Correspondence: Kayleen Ball, M.S., Carlos Albizu University, 9623 SW 
163 CT, Miami, FL 33196, United States. E-mail: kayly25@yahoo.com

a.I. FOrd. From Morosis to Neurocognitive Disorders: A History 
of Dementia and its Neuropsychological Assessment.
Objective: Historical overview of the conceptualization of dementia, 
including milestones in cognitive assessment.
Participants and Methods: review of historical writings on the diag-
nostic conceptualization of dementia and historical dates in neuropsy-
chological assessment.
results: A basic conceptualization that old age or disease could cause 
memory or other permanent cognitive impairment has been docu-
mented since at least ancient egypt (2000 BC). But our understanding 
of dementia as a set of disorders with multiple pathophysiologies is a 
recent leap in understanding, aided by neuropsychological assessment.
in regard to diagnostic specificity, we have moved from observation of 
cases—anchored by Alois Alzheimer’s 1906 case report, to diagnosis 
of advanced-stage disease, to our current ability to identify mild early-
stage or precursor changes. This evolution is reflected in our classifica-
tion systems, from “organic brain syndrome” in DsM-i to our current 
concept of multiple subtypes of neurocognitive disorder in DsM-5.
Psychological assessment had a boom with the need to evaluate soldiers 
for WWi and neuropsychological assessment soon proliferated, helping 
to refine the understanding of many disorders, including dementia. 
From the luria and reitan approaches, to specific screening tests and 
commercial test batteries for dementia evaluation, to cognitive testing 
within dementia treatment trials, neuropsychology has progressively 
helped refine the concept of dementia. As our field continues to advance 
and incorporate newer methods and constructs, such as neuroimaging 
and neuroinflammation, neuropsychology will remain a key contributor 
to the evaluation and remediation of dementia.
Conclusions: Alongside the historical refinement of dementia diag-
noses, we can track the development of cognitive assessment procedures 
and appreciate the influence that neuropsychology has had in—and will 
continue to have—in understanding the dementia disorders.

Correspondence: Alicia I. Ford, PhD, Psychiatry and Behavioral 
Sciences, Oklahoma State University Center for Health Sciences, 1111 
W. 17th St., Tulsa, OK 74107, United States. E-mail: alicia.ford@
okstate.edu

a.e. HaHn-KeTTer, d. WHITesIde, s.J. TOWns, 
L.M. GuIdOTTI breTInG, a.M. buTTs & O.a. sanTOs. Future 
Directions of Neuropsychology from a Training Perspective: 
Factors Affecting Training Satisfaction from the AACN Student 
Affairs Committee Survey of Neuropsychology Trainees.
Objective: As with any profession, individuals who comprise the current 
cohort of trainees are the future of neuropsychology. As such, the issues 
impacting their training affect all aspects of the future of the profession. 
A recent comprehensive survey of neuropsychology trainees (doctoral 
students, interns, and postdoctoral fellows) found that most respondents 
were satisfied with their programs, yet a significant subset endorsed 
dissatisfaction with training (Whiteside et al., 2016). This study explores 
the reasons for dissatisfaction in order to suggest areas of improvement.
Participants and Methods: A total of 344 trainees completed the 
online survey distributed via listservs. Chi-square analyses were used 
to determine which training factors were associated with level of satis-
faction at doctoral, internship, and postdoctoral fellowship levels.
results: satisfaction differed slightly across training levels. Doctoral 
trainees’ satisfaction with their programs was significantly associated 
with the experience of bias against their degree program, experience of 
harassment by a supervisor/mentor, and/or how familiar the trainee 
was made regarding relevant issues in the field and steps necessary for 
their career. For intern and postdoctoral trainees, factors associated 
with satisfaction also included extent their mentor kept them informed 
of relevant issues and how well-educated they were about the steps 
toward a clinical career, but unique to this group was that quality of 
clinical feedback from supervisors also impacted trainee satisfaction.
Conclusions: Across training levels, mentors who inform trainees about 
the path toward their chosen career and relevant issues in the field 
appeared to be consistently associated with satisfaction. As trainees 
mature, quality of supervision also impacts satisfaction. Findings empha-
size the importance of effective mentoring beyond job responsibilities, 
workload, setting, etc. increasing access to high-quality mentoring may 
greatly enhance training experiences among future neuropsychologists.
Correspondence: Amanda E. Hahn-Ketter, Psy.D., Department of 
Rehabilitation Medicine, Icahn School of Medicine at Mount Sinai, One 
Gustave Levy Place, Box 1163, New York, NY 10029, United States. 
E-mail: amanda.hahn-ketter@mountsinai.org

r. KIrMse & u. aLFOrd. Historical Approaches to 
Neuropsychological Assessment, Theoretical Models, Current 
Practices and Clinical Applications: An Exploration of Luria and 
Halstead Theories.
Objective: The field of neuropsychology is an integration of neurology, 
anatomy, physiology, chemistry, pharmacology, and psychology. Histor-
ical models of neuropsychological abilities can be attributed back to 
Halstead and luria models. These models have largely influenced how 
current neuropsychological practices are approached. The aim of this 
review is to explore how these models were established, their primary 
goals, as well as how these models are currently applied. specifically, 
the underlying aims of these theoretical models are explored alongside 
the evolution of their applicability to neuropsychological testing over 
the past several decades. A humanistic approach is explored where the 
individual is emphasized in relation to the aforesaid models from a 
biopsychosocial perspective, which is a reflection of today’s emphasis 
of an integrated behavioral health ideal.
Participants and Methods: Material from publications, literature, and 
systematic reviews were gathered and reviewed from google scholar, 
ebscohost, pubmed, and psycinfo.
results: The expansive history of neuropsychology is continuously 
influenced by interrelated fields. studies have demonstrated the efficacy 
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of both flexible and fixed approaches. The application of cross-cultural 
and integrated health perspectives will allow for an emphasis on the 
individual, in terms of their strengths and weaknesses, as well as gearing 
treatments towards their rehabilitation.
Conclusions: rather than viewing brain impairments through only one 
of the explored models, there is a benefit to integrating both approaches 
in order to develop a greater understanding of the individual and injury. 
in unifying the traditional approaches of localizing deficits and identi-
fying individual strengths and weaknesses, practitioners can value the 
use of both standardized and flexible approaches. This will ensure the 
efforts of modern demands on the emphasis of integrated behavioral 
health and promote an individualized biopsychosoical perspective to 
assessment and rehabilitation efforts.
Correspondence: Raquel Kirmse, MS, Psychology, University of Texas 
Health Science Center, 1650 S John King blvd #2504, Rockwall,  
TX 75032, United States. E-mail: raquel.kirmse@uthct.edu

M. MaIMan, M. Perez, a. CarOLIn & n. raITanO-Lee. 
Exploring The Relationship between EF Performance Based-
Measures and Questionnaires in Neurodevelopmental Disorders 
(NDDs) Associated with Intellectual Disability (ID).
Objective: executive functioning (eF) deficits characterize most neuro-
developmental disorders (nDDs), including intellectual disability (iD). 
However, valid eF assessment in iD is difficult due to floor effects on 
performance measures. The advent of parent questionnaires (1990’s) as 
a complementary approach represented a step forward for this group. 
However, existing research suggests non-significant to low correlations 
between these methods. This poster aims to (A) provide a historical 
review of eF assessment in nDDs associated with iD and (B) extend the 
findings of a recent review (Toplak et al., 2013) on relations between 
eF performance and questionnaire measures to include nDDs associ-
ated with iD.
Participants and Methods: A literature review was conducted on (A) 
the history of eF assessment in nDDs associated with iD and (B) studies 
on relations between these assessment methods in nDDs associated  
`with iD.
results: Historically, neuropsychologists relied almost exclusively on 
performance-based eF measures. However, concerns about their ecolog-
ical validity led to questionnaire development. unfortunately, systematic 
reviews of the relations between these methods (e.g., Toplak et al., 2013) 
report non-significant to low correlations. The current poster extends 
existing reviews by summarizing research for three nDDs associated 
with iD: Autism, Fetal Alcohol syndrome, and Down syndrome.
Conclusions: Consistent with Toplak et al (2013), several but not all 
studies related to the above-mentioned disorders have reported non- 
significant to low correlations between eF performance measures and 
questionnaires. These findings are discussed within the context of unique 
challenges of eF assessment in youth with iD and the potential utility 
of eF questionnaires for this group.
Correspondence: Moshe Maiman, B.A., Psychology, Drexel University, 
4700 City Ave. Apt 6307, Philadelphia, PA 19131, United States. 
E-mail: mainman89@gmail.com

M. MaIMan, a. CarOLIn, M. Perez & n. raITanO-Lee. The 
History of Assessment in Individuals with Intellectual Disability: 
Problems. Solutions. Future Directions.
Objective: Despite intellectual disability’s (iD) prominent role in the 
history of modern assessment, there is a growing consensus in the field 
that current neuropsychological measures are not adequate to quantify 
individual differences among iD groups of varying severity (Berry-
kravis et al., 2013). This investigation aims to (a) provide a historical 
review of assessment in iD, (b) describe challenges with standardized 
testing in iD, and (c) describe areas of need for future research.
Participants and Methods: A literature review was conducted on  
(a) the history of iD and the assessment of intelligence, (b) current 
efforts to measure cognitive functioning in iD, with a focus on the 

limitations of current assessment methods and (c) alternative methods 
to measure the severity of cognitive impairments across iD groups.
results: A number of challenges were revealed, most noticeably floor 
effects on neuropsychological testing (edgin et al., 2010). This was 
particularly apparent on eF tasks (Hooper et al., 2008). solutions in 
the literature include applying an alternative approach to iQ score esti-
mation (Hessl et al., 2009), (b) comparing neuropsychological perfor-
mance to mental rather than chronological age (lee et al., 2011), and 
(c) developing new instruments and gathering normative data that are 
specific to individuals with iD.
Conclusions: strides have been made in iD assessment; however, 
concerns remain. This is especially problematic for treatment research, 
given the need to carefully measure change in cognitive abilities in 
order to evaluate the efficacy of both pharmacological and behavioral 
interventions.
Correspondence: Moshe Maiman, B.A., Psychology, Drexel University, 
4700 City Ave. Apt 6307, Philadelphia, PA 19131, United States. 
E-mail: mainman89@gmail.com

T.L. VarGO. Byron P. Rourke: Contributions to the Field of 
Pediatric Neuropsychology.
Objective: Byron P. rourke, Ph.D. was an eminent clinical neuropsy-
chologist who has contributed immensely to the field of pediatric neuro-
psychology. He has served as co-founder and co-editor of Journal of 
Clinical Neuropsychology, The Clinical Neuropsychologist, and Child 
Neuropsychologist as well as a consulting editor for The Journal of 
Child Neurology. His research endeavors have greatly increased our 
understanding of learning disorders and highlighted the underlying 
differences in brain functioning that impact learning. This biographical 
review will summarize his numerous accomplishments and contributions 
to the field of pediatric neuropsychology.
Participants and Methods: The literature will be reviewed to summa-
rize Byron rourke’s main contributions to the field of pediatric neuro-
psychology and the learning disorder community. The work of his 
collaborators and mentees will also be reviewed.
results: rourke and his colleagues identified the characteristics of 
nonverbal learning Disorder (nlD). rourke’s neurodevelopmental 
model of nlD seeks to explain the underlying brain differences that 
may contribute to this syndrome. His efforts to explain the neuropsy-
chological underpinnings of learning disorders have shaped the field by 
emphasizing the link between brain functioning and behavior rather 
than purely academic achievement. His work has propelled other 
researchers to examine the neuropsychological bases of other clinical 
syndromes in children. This has guided psychologists in differentiating 
nlD from other distinct syndromes with some similar symptoms, such 
as Autism spectrum Disorder.
Conclusions: rourke’s innovative research has been integral in estab-
lishing the sub-specialty of pediatric neuropsychology. More recent 
advances in neuroimaging techniques may further elucidate the neural 
correlates of learning disorders among other neurodevelopmental 
disorders. This may aid the development of more effective intervention 
strategies and cognitive training programs for children with learning 
disorders.
Correspondence: Tracy L. Vargo, Palo Alto University, 1731 Cleveland 
Avenue, San Jose, CA 95126, United States. E-mail: tvargo@paloaltou.
edu

HIV/aIds/Infectious disease

M. aGHVInIan, a. VILLeGas, C. GOnen, K. aLVarez, 
M. GarCIa, a. THaMes & a. arenTOFT. Quality of healthcare 
is associated with antiretroviral regimen neuropenetrance and 
neuropsychological outcomes among HIV+ adults.
Objective: Combined antiretroviral (ArV) therapy is now the stan-
dard of care in the treatment of HiV. However, not all patients receive 
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high-quality care, and significant health disparities exist within HiV 
(gebo et al., 2005; keruly et al., 2002). yet it is unclear whether this 
affects the types of medications prescribed, particularly in terms of 
neuropenetrance. This study explores how healthcare quality is associ-
ated with Cns Penetration effectiveness (CPe; letendre et al., 2010) 
and neuropsychological outcomes.
Participants and Methods: 21 HiV+ adults (90% male; 57%  
African American, 43% non-Hispanic white; age= 53.80 ± 8.96, 
education = 14.05 ± 2.18) completed a comprehensive neuropsy-
chological (nP) battery and neuromedical evaluation, including the 
“Quality of Care Through the Patient’s eyes” questionnaire-HiV version 
(QuoTe-HiV) as part of a pilot study.
results: Preliminary results showed that participants on low CPe (<8) 
regimens reported significantly lower overall healthcare quality based 
on QuoTe-HiV (91.00 ± 5.71) compared to those with high CPe regi-
mens (100.10 ± 3.57; p<.01). Among the three QuoTe-HiV dimension 
scores, lower professional performance (i.e., performance of the HiV 
healthcare provider) was significantly associated with worse nP deficit 
scores (Ds) in Attention (r = -.46, p = .04) and Memory (r = -.61,  
p < .01), with a trend for global Ds (r = -.41, p = .07). The remaining 
dimensions, attitude of the professional and organization of care, were 
not associated with nP deficits scores.
Conclusions: HiV+ individuals receiving lower quality healthcare were 
prescribed less neuropenetrant ArV medications. Additionally, worse 
performance of the HiV healthcare provider, specifically, was associated 
with worse nP functioning. While further research is being conducted to 
clarify the nature of these relationships, our preliminary results suggest 
that quality of care may be a significant factor in HiV-treatment-related 
disparities.
Correspondence: Maral Aghvinian, B.A., Psychology, California State 
University, Northridge, 18111 Nordhoff St., Northridge, CA 91330, 
United States. E-mail: maghvinian@gmail.com

M. arCe renTerIa, V.a. GuzMan, e. TeLL, V. deL bene, 
u.s. CLarK, d. byrd, s. MOrGeLLO & M. rIVera MIndT. 
Characterization of Neurocognitive Intra-Individual Variability 
Among HIV+ Adults With and Without Current Cocaine Use.
Objective: intra-individual Variability (iiV) in neurocognitive (nC) 
abilities is associated with subtle changes in frontostriatal functioning 
and can be indicative of subsequent declines in nC functioning. iiV can 
be measured in various ways, cross-sectionally such as across scores on 
a nC battery (i.e., nC dispersion) or across time (i.e., reaction Time 
iiV). given that HiV and active cocaine use can independently affect 
frontostriatal circuits associated with nC dysfunction, this study sought 
to characterize diverse measures of iiV within a sample of HiV+ adults 
with and without recent cocaine use. it was hypothesized that greater 
iiV (nC dispersion; rT iiV) would be associated with recent cocaine use, 
greater nC dysfunction, and poorer immunological function.
Participants and Methods: Thirty HiV+ adults (67% male; mean 
age=54 yrs [SD=7.4]; mean education=12 yrs [SD=3]; Cocaine+ n=16) 
completed comprehensive neuromedical (CD4 count, viral load) nC, 
and substance use evaluations, as well as several computerized reac-
tion time (rT) tests (Choice rT, go/nogo, stop-signal). Cocaine+ was 
defined as cocaine use within the past 30 days or via positive urine 
toxicology. intra-individual standard deviations were calculated for the 
nC battery and each of the rT tests.
results: Cocaine+ and Cocaine- groups did not differ significantly on 
any iiV measure (rT iiV; nC dispersion; all p’s>.10; d’s range .04-.31). 
nC dispersion was associated with nadir CD4 (r=-.46, p = .01) across 
the whole sample.
Conclusions: A significant effect of recent cocaine use on iiV was not 
observed in this sample of HiV+ adults. This finding adds to the litera-
ture demonstrating the reduced impact of active drug use on nC func-
tioning among HiV+ adults. However, similar to prior research, greater 
iiV (nC dispersion) was associated with peak immunological dysfunc-
tion. Future studies should examine links between iiV and markers of 

HiV disease progression, as they relate to consequent nC and functional 
deficits in HiV+ adults.
Correspondence: Miguel Arce Renteria, B.A., Fordham University, 
685 Academy St, Apt 27, New York, NY 10034, United States. E-mail: 
marce3@fordham.edu

J.L. beLTran, s.P. WOOds, M. VerduzCO, s. LOFT, 
e.e. MOrGan & T.V. sMITH. Time-Based Prospective Memory 
Deficits Are Uniquely Associated with Medication Management 
Errors in Older Adults Living with HIV.
Objective: Prior research suggests that deficits in time-based Prospec-
tive Memory (PM), as measured by clinical tasks, are associated with 
antiretroviral non-adherence in HiV-infected populations. The current 
study extends that literature by using experimental measures of time-
based PM and medication management skills to determine the cognitive 
and functional mechanisms of this association among older HiV+ adults.
Participants and Methods: Forty-five HiV+ older adults completed 
a computerized time-based PM experiment in which they were asked 
to press a button at 2, 5, and 9 minutes during an ongoing language 
task. From this PM measure we derived measures of accuracy and time 
monitoring. Participants also completed a mock “pill dispensing” task 
to assess their ability to manage medications.
results: Multiple regressions controlling for demographics and global 
cognitive impairment showed that time-based PM accuracy (p<.01), 
but not time-monitoring (p>.10), was independently associated with 
omission errors on the medication management task. PM accuracy was 
not associated with medication errors of commission (p>.10).
Conclusions: These preliminary findings suggest that time-based PM 
accuracy, perhaps as a function of cue detection processes, plays a signif-
icant role in medication management skills among older adults living 
with HiV. These data call attention to the influence of PM on everyday 
functioning, and specifically highlight the applicability of assessing PM 
impairment when evaluating medication management skills among 
older HiV+ individuals.
Correspondence: Jessica L. Beltran, Psychiatry, University of California, 
San Diego, 220 Dickinson St, San Diego, CA 92103, United States. 
E-mail: jlbeltran@ucsd.edu

M.P. FayTeLL, C. neIGHbOrs, P.J. MassMan, r. CruTCHLey 
& s.P. WOOds. Investigation of the Interrelationships Between 
Fatigue, Memory Impairment, and Antiretroviral Adherence in 
HIV Disease.
Objective: Fatigue and memory impairments are each highly prev-
alent in HiV disease (e.g., Heaton et al., 2011), and can adversely 
influence adherence to antiretroviral therapy (ArT). However, the 
interrelationships between fatigue, memory impairments, and ArT 
adherence remain unelucidated. To investigate these interrelation-
ships, the present study adopted the Aaronson et al. (1999) model of 
fatigue, which predicts that fatigue depletes compensatory resources, 
thus leaving HiV-positive individuals more vulnerable to the impact of 
memory impairments on adherence.
Participants and Methods: A sample of 177 participants completed 
a brief clinical neuropsychological and neuropsychiatric assessment 
including measures of memory, fatigue, and 30-day electronic moni-
toring of ArT adherence. Path analysis via seM was used to determine 
whether fatigue conferred a stronger risk of worse adherence through a 
direct or an indirect path (i.e., via strategy use). Depression was evalu-
ated as a covariate due to well-established associations with both fatigue 
and ArT adherence.
results: The best-fitting model included direct paths between fatigue, 
memory, and strategy use with ArT adherence, and an indirect path 
between fatigue and ArT adherence via strategy use (rMseA=.034). 
Higher fatigue, worse memory, and greater strategy use were strongly 
associated with poorer ArT adherence. Higher fatigue was also asso-
ciated with greater strategy use. These relationships persisted when 
depression was included as a covariate.
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Conclusions: The effect of fatigue on ArT adherence was independent 
from memory, and was not better explained by depression. unexpect-
edly, higher fatigue also predicted greater strategy use, suggesting that 
awareness of diminished resources may prompt HiV-positive individuals 
toward greater reliance on strategy use. Future investigation of strategies 
employed to bolster adherence in the presence of fatigue is warranted.
Correspondence: Marika P. Faytell, B.A., Psychology, University of 
Houston, 2925 Helena Street, Houston, TX 77006, United States. 
E-mail: mpfaytell@uh.edu

s. Fernandez-GOnzaLO, M. saLa rOdó, M. Garau rOLandI, 
M. naVarrO & M. Jódar. Quality of life and emotional state 
improve after hepatitis C curative therapy with direct antiviral 
agents.
Objective: To study the emotional state and the auto- perceived quality 
of life improvement in HiV-HCV co-infected patients after the cure 
of HCV with direct antiviral agents. Additionally, we explore if this 
enhancement is related with biological parameters or with cognitive 
improvement.
Participants and Methods: 16 HiV-HCV patients were included. Digit 
forwards, digit backwards and CPT reaction time were used to assess 
attention and working memory. learning, short and long term memory 
were assessed with the rey Auditory Verbal learning Test (rAVlT) 
5, rAVlT 3’ and rAVlT 20'. executive function were assessed with 
TMT A & B, stroop test and FAs. The sF-36 were used to assess the 
quality of life, and HADs to assess Anxiety and depression. HiV related 
variables: CD4 and nadir, CD8, Viral load. HCV-related: genotype, 
rnA-VHC, fibrosis.
results: Depression symptoms significantly improved after treat-
ment (M1=5,81, sD1=3,17 – M2=2,75, sD2=2,15; P=0.003). Also 
the general score of the sFs-36 significantly enhanced. (M1=52.67, 
sD1=25.97 – M2=63.88, sD2=25.22; P=0.03). A sub analysis of the 
different sFs-36 indexes showed a significant change on the Vitality 
section (M1=59.53, sD1=14.99 – M2=67.19, sD2=14.76; P=0.04) 
and a trend to signification in social role Functioning (M1=66.80, 
sD1=28.29 – M2=84.38, sD2=20.16; P=0.06)
no significant relationship were observed between the biological vari-
ables and the cognitive improvement with the functional and emotional 
changes.
Conclusions: HiV-HCV infected patients improve their quality of life 
and emotional state after hepatitis C cure. nevertheless, we did not 
find any relation between this improvement and biological or cognitive 
variables. The small size of our sample has to be considered.
Correspondence: Sol Fernandez-Gonzalo, PHD, Barcelona, Spain. 
E-mail: msfernandez@tauli.cat

C. HardCasTLe, T. HendersHOTT, r. FaMa, e. MuLLer-
OeHrInG, e.V. suLLIVan, a. PFeFFerbauM, K. POsTOn, 
H. brOnTë-sTeWarT & T. sCHuLTe. Cognitive and Motor 
Functioning in Older Adults with HIV: A Comparison with 
Parkinson’s Disease.
Objective: Combination antiretroviral therapy (cArT) has extended 
the life expectancy decades for HiV infection survivors. A new chal-
lenge looms with a potential synergy between immunosenescence and 
HiV-related inflammatory processes that may increase susceptibility to 
HiV-related degradation in striatocortical pathways, as is observed in 
Parkinson’s disease (PD), with untoward effects in selective cognitive 
and motor functions.
Participants and Methods: We administered tests of executive func-
tioning (eXF), information processing (iP), episodic memory (MeM), 
visuospatial (Vs), and motor (MoT) processes to compare the pattern 
and extent of impairments of 15 HiV (47-71 yrs) and 12 PD (49-79 yrs) 
on dopaminergic medication relative to 15 normal controls (nC; 46-75 
yrs). All scores were standardized on nC (mean=0±1sD) for composite 
score construction. A HAnD (HiV-Associated neurocognitive Disorders) 
score was derived for HiV and PD.

results: HiV scored lower than nC on eXF, MeM, and Vs, whereas 
PD scored lower than HiV and nC on MoT. The HAnD score, based on 
impairment in ≥2 domains, categorized 9 HiV and 7 PD as impaired. 
in HiV, 5 were impaired on 4 and 1 was impaired on all 5 composites, 
whereas 2 of the 12 PD were impaired on 4 composites and none was 
impaired on all composites. The majority of HiV (>50%) scored more 
than 1 sD below nC on each cognitive composite score, whereas fewer 
(17%-42%) PD scored at this level. MoT impairment occurred in 33% 
of HiV and 67% of PD.
Conclusions: We identified unique patterns of cognitive and motor 
impairment in aging HiV and PD patients. Although similar striatocor-
tical pathways have been implicated, HiV was more severely compro-
mised in cognitive functions and PD on medication in motor functions. 
The motor findings in HiV suggest increased susceptibility of motor 
system involvement with immunosenescence in HiV in the cArT era. 
support: AA023165, AA017347, AA017168, ns075097, Ag047366, 
Michael J. Fox foundation for Parkinson’s research
Correspondence: Cheshire Hardcastle, CA 94306, United States. E-mail: 
cheshire.hardcastle@sri.com

d. sMITH, J. sCHneIder & s.J. HunTer. Confirmatory 
Factor Analysis of the Behavioral Rating Inventory of Executive 
Functioning (BRIEF) in Young Black Men who have Sex with Men 
(YBMSM).
Objective: Although the psychometric properties of the BrieF have 
been extensively evaluated in healthy and mixed clinical samples, little 
is known about whether its structure is consistent across all clinical 
populations, particularly urban African-American emerging adult men. 
The application of this scale to evaluate eF in clinical populations is 
believed to benefit from a broader examination of the test structure in 
a diverse population, in order to confirm its reliability in research and 
clinical practice.
Participants and Methods: We recruited 618 yBMsM, ages 16-29, 
through respondent-driven sampling in Chicago and administered 
the BrieF as part of a longitudinal survey of HiV risk behavior. The 
factor structure of the BrieF was then evaluated using confirma-
tory factor analyses of subscores, replicating the procedure of gioia, 
isquith, retzlaff and espy (2002), and roth, lance, isquith, Fischer 
and giancola (2013), by examining one, two, and three-factor models 
and their fit with this sample.
results: results of yBMsM participants on the BrieF closely aligned 
with those obtained in prior analyses. use of a two-factor model, Behav-
ioral regulation and Metacognition, fit data significantly better than a 
unity model. unlike prior research, creation of a three-factor model did 
not appear to significantly improve model fit.
Conclusions: results support the multidimensional structure of the 
BrieF, and the utility of the current conceptualization of the BrieF 
for a clinical population such as yBMsM, who differ in meaningful 
ways from those with which the test was initially standardized. Findings 
highlight the reliability of the BrieF for use in research and clinical 
practice with a group of urban African-American emerging adult males, 
and support comparisons across cultural groups when exploring eF 
development and its role in risk behavior and decision making.
Correspondence: Scott J. Hunter, PhD, Psychiatry & Behavioral 
Neuroscience, University of Chicago, UCM PBN, MC 3077, 5841 S 
Maryland Ave, Chicago, IL 60637, United States. E-mail: shunter@
uchicago.edu

n. FranCIs, d. sMITH, J. KayLeGIan, J. sCHneIder & 
s.J. HunTer. EF, Frequency of Marijuana Use, and HIV Risk 
Reduction in Young Black Men who have Sex with Men (YBMSM).
Objective: yBMsM are disproportionately affected by HiV in the us. 
Marijuana use and executive functioning (eF) have been separately 
studied as moderators of HiV risk behavior, but limited research has 
investigated these factors together in yBMsM. We sought to examine 
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how marijuana use and eF, both separately and together, influence 
decision making about HiV risk reduction in high-risk men.
Participants and Methods: 618 yBMsM were recruited through 
respondent-driven sampling in Chicago. 70.9% reported intermit-
tent-to-at least daily use of marijuana. Participants were administered 
the BrieF and igT as part of a longitudinal survey of HiV risk behavior. 
The relationship between eF, frequency of marijuana use, and HiV risk 
reduction behavior was examined using logistic regression.
results: BrieF scores were variable but average range for the sample. 
no association was found between frequency of marijuana use and HiV 
risk reduction, while the decision to reduce number of partners was 
negatively associated with BrieF Bri (or 1.04; 95% Ci: 1.01-1.08), Mi 
(or 1.04; 95% Ci 1.01-1.07), and geC (or 1.01; 95% Ci: 1.00-1.04). 
Conversely, eF was positively associated with the odds of staying with 
one partner as HiV risk reduction. Higher Bri (or 1.03; 95% Ci: 1.01-
1.05), Mi (r 1.02; 95% Ci: 1.01-1.03), and geC (or 1.01; 95% Ci: 
1.00-1.02) scores predicted an increased odds of heavier marijuana use.
Conclusions: results suggest that level of eF impacts decision making 
regarding HiV risk reduction behavior, specifically choices about 
number of partners and staying with one specific partner. eF is also 
influenced by the frequency of marijuana use, although further study 
is required regarding directionality of influence with this population. 
Based on our results, we argue that further research should explore eF 
in relationship to developing individualized HiV prevention strategies, 
within a context of expected marijuana use.
Correspondence: Scott J. Hunter, PhD, Psychiatry & Behavioral 
Neuroscience, University of Chicago, UCM PBN, MC 3077, 5841 S 
Maryland Ave, Chicago, IL 60637, United States. E-mail: shunter@
uchicago.edu

J.e. IudICeLLO, a. GOnGVaTana, d. FranKLIn Jr, d. rOsarIO, 
r.J. eLLIs, r.K. HeaTOn, I. GranT & s.L. LeTendre. Profiles 
of HIV-Associated Neurocognitive Impairment in the Context of 
Low and High Blood-Brain Barrier (BBB) Permeability.
Objective: Despite more effective antiretroviral therapy (ArT), neuro-
cognitive impairment (nCi) remains highly prevalent in HiV. one 
explanation is that the effects of ArT on neurocognitive (nC) outcomes 
vary depending on the permeability of the BBB. This study explored this 
notion by examining the profiles and predictors of HiV-associated nCi 
in the context of low and high BBB permeability.
Participants and Methods: Participants included169 HiV+ primarily 
middle-aged individuals without confounding comorbidities who were 
on ArT ≥ 1 month. All participants were administered a compre-
hensive neuromedical and neuropsychological assessment. The CsF/
serum albumin ratio (CsAr) was used as an index of BBB permeability 
(high=more permeable). Clinical ratings were derived to assess global 
and individual nC domain impairment.
results: recursive partitioning revealed that both low (<3.5) and High 
(≥6.1) CsArs predicted global nCi. significantly higher proportions 
of global nCi were observed in the low and High CsAr groups (56% 
and 65%) relative to the Mid CsAr group (38%; ps<0.05). The High 
CsAr group had higher proportions of nCi relative to the low and Mid 
CsAr groups within the motor (48% vs 25% and 17%; ps≤0.05) and 
speed of information processing domains (30% vs 12 and 13%; ps<0.01 
and 0.08). Both High and low CsAr groups had higher proportions 
of nCi in the attention/working memory domain relative to the Mid 
CsAr group (44% and 41% vs 23%; ps=0.06 and 0.02). nCi within 
the high CsAr group was associated with ArV and vascular risk factors 
across domains.
Conclusions: These findings suggest that both low and high CsArs 
are associated with nCi in HiV, and that the underlying etiologies and 
profiles of nCi differ in the context of low and high BBB permeability. 
nCi in the context of low BBB permeability may occur due to ArT 
ineffectiveness, whereas nCi in the context of high BBB permeability 
may be related to vascular disease and/or neurotoxicity. These findings 
highlight the potential role of the BBB in the persistence of nCi in HiV.

Correspondence: Jennifer E. Iudicello, M.S., Psychiatry, HIV 
Neurobehavioral Research Center, 150 W Washington St, 2nd Floor, 
San Diego, CA 92103, United States. E-mail: jiudicello@ucsd.edu

M. Jódar, s. Fernandez-GOnzaLO, M. Garau rOLandI & 
M. saLa rOdó. Cognitive function improvement in HIV-HCV 
co-infected Patients after treatment for HCV with direct antiviral 
agents (DAA).
Objective: To study the cognitive improvement after HCV cure by direct 
antiviral agents (DAA) in HiV-HCV co-infected patients. As a secondary 
objective we explore the relationship between biological HiV-HCV vari-
ables and the cognitive changes.
Participants and Methods: 16 patients HiV-HCV co-infected were 
included in the study. Digit forwards, digit backwards and CPT reaction 
time were used to assess attention and working memory. learning, short 
and long term memory were assessed with the rey Auditory Verbal 
learning Test (rAVlT) 5, rAVlT 3’ and rAVlT 20'. Finally, exec-
utive functions were assessed with TMT A & B, stroop test and FAs. 
We analyzed immunological and HiV-associated parameters (CD4 and 
CD8 lymphocyte counts and CD4 nadir, HiV-rnA) and HCV-rnA 
and genotype. All patients were evaluated 1 week before and 3 months 
after therapy, when patients were free of HVC virus (sustained viral 
response week 12).
results: After treatment patients significantly improve long-term 
verbal memory (M1=6.69, sD1=1.78 – M2=8.19, sD2=2.66; P=0.03) 
stroop color (M1=69.8, sD1=10.92 – M2=74.31, sD2=11.03; 
P=0.003) and verbal fluency (M1=28,06, sD1=12.11 – M2=31.88, 
sD2=11.78; P=0.006). A trend to signification was observed between 
the HCV genotype 4 and the improvement in long-term verbal memory  
(X2= 5.66; P=0.06).
Conclusions: Cognitive functions improve in patients with HiV co-in-
fected with HCV, after antiviral treatment and complete HCV cure. The 
HiV genotype 4 could be a variable related with the better cognitive 
function in this patients.
Correspondence: Merce Jódar, PhD, Heath and Clinical Psychology, 
Universitat Autònoma de Barcelona, Dpmt. Clinical and Healh 
Psychology, Campus de Bellaterra, Edifici B. bellaterra, Barcelona 
08193, Spain. E-mail: merce.jodar@uab.cat

J. JOnes, T. KuHn, z. MaHMOOd, C. HInKIn & a. THaMes. 
Apathy is Related to Quality of Life in HIV-infected Adults.
Objective: Apathy (a lack of goal-directed motivation and behavior) 
is a common symptom in many neurological disorders including HiV- 
Associated neurocognitive Disorder. Although apathy is associated with 
meaningful outcomes in HiV, such as cognitive impairment, there has 
been a dearth of research linking apathy to other relevant outcomes, 
including health related quality of life (HrQol). This study examined 
the relationship between apathy, depression and HrQol among HiV+ 
adults.
Participants and Methods: The sample included 43 HiV+ participants 
and 45 HiV negative controls. Participants completed self-report ques-
tionnaires assessing apathy (Frontal systems Behavior scale- apathy 
subscale), HrQol (Quality of life enjoyment and satisfaction Ques-
tionnaire) and depression (Beck Depression inventory ii). Hierarchical 
regression analyses were computed to examine the impact of apathy on 
HrQol while controlling for potential confounds such as depression, 
cognitive impairment, substance use history, HiV disease severity, and 
demographics.
results: Pearson’s correlations revealed that HrQol was significantly 
related to apathy (r=-.570, p<.001) among individuals with HiV. 
regression analyses revealed that HrQol was only related to apathy 
(p<.001), and not other possible confounding variables (demographics, 
disease severity, depression, substance use history and general cogni-
tive functioning). Both apathy and depression were uniquely related to 
HrQol among HiV negative controls.
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Conclusions: Findings provide evidence that apathy is an indepen-
dent contributor to HrQol among individuals living with HiV. Future 
interventions should consider focusing on apathy as a meaningful 
patient-centered target.
Correspondence: Jacob Jones, Ph.D., UCLA, 760 Westwood Plaza, Los 
Angeles, CA 90024, United States. E-mail: jacobjones@mednet.ucla.edu

n. Kabuba, J. MenOn, d. FranKLIn Jr, r.K. HeaTOn & 
K. HesTad. HIV and AIDS Associated Neurocognitive Functioning 
In Zambia- A Gender Perspective.
Objective: Human immunodeficiency virus (HiV) infection and 
acquired immune deficiency syndrome (AiDs) are frequently associ-
ated with neurocognitive impairment (nCi). However, few studies have 
examined the interrelationship between gender and nCi in the HiV and 
AiDs population.
Participants and Methods: This cross sectional study examined the 
neurocognitive functioning of HiV infected male and female adults from 
urban zambia, a country in sub-saharan Africa. Participants included 
266 HiV seropositive (HiV+) adults [males (n=107) and females 
(n=159)]. Participants completed neurocognitive (nC) assessment by 
means of a comprehensive neuropsychology test battery using normative 
data from 324 HiV seronegative (HiV-) controls. The norms corrected 
for effects of age, education and gender in the general population, and 
the test battery measures domains of: Attention/Working Memory, 
executive Function, Verbal Fluency, Processing speed, Verbal and 
Visual episodic Memory, and fine Motor skills.
results: An overall comparison of the HiV+ male and female partici-
pants yielded no statistically significant differences. AnCoVA results 
controlling for disease characteristics, showed that HiV+ female partic-
ipants were more impaired than the males on recall scores [F (1,117) 
=9.70, p= .002, partial eta2=.077]. The females also evidenced a trend 
towards greater impairment on learning efficiency (p=.015).
Conclusions: The findings suggest there are gender related differences 
in nCi after controlling for disease characteristics. it was observed that 
although the HiV+ females enjoyed better health compared to their 
HiV+ male counterparts, they still had worse performance on the neuro-
psychological tests. This implies that HiV may have more nC conse-
quences for zambian females than males.
Correspondence: Knut Hestad, Trondheim, Norway. E-mail: knut.
hestad@hihm.no

M. KeuTMann, r. GOnzaLez, P.M. MaKI, L. rubIn & 
e. MarTIn. Sex and HIV Serostatus Differences in Executive 
Mechanisms of Verb Fluency Among Drug Users.
Objective: Action (verb) fluency (AF) is sensitive to HiV-associated 
neurocognitive impairment and is a critical predictor of activities of daily 
living. AF is strongly correlated with executive function, critically depen-
dent on the integrity of prefrontal-striatal circuitry and predicts CsF 
astrocytosis. We recently reported sex and HiV serostatus differences 
in executive function among substance dependent individuals (sDis). 
in this study we extended these findings by comparing AF performance 
among male and female HiV+ and HiV- sDis and investigating poten-
tial sex differences in the executive component of AF.
Participants and Methods: A group of 149 HiV+ and 329 eiA-verified 
HiV- sDis (primarily cocaine and alcohol dependent), 85% African 
American and 70% female, completed a measure of action fluency 
requiring speeded retrieval of activity names, and a measure of deci-
sion making under risk (game of Dice Task) as part of a larger study 
of sex differences in neurocognitive effects of HiV and drugs of abuse. 
All participants were verified abstinent during testing.
results: A 2 x 2 AnCoVA controlling for estimated Verbal iQ showed 
a significant sex x HiV serostatus interaction, p = .002. The HiV+ men 
outperformed HiV+ women and HiV- men (p = .05). Action Fluency 
scores correlated significantly with gDT net scores among HiV+ men  
(r = .48, p < .001), but did not correlate significantly for the other 
groups (p > .05 for all tests).

Conclusions: our results suggest that different cognitive mechanisms 
contribute to action fluency performance among HiV+ male and female 
sDis, raising the question of sex differences in the pattern of effects of 
HiV on prefrontal-striatal circuitry. supported by HHs r01 DA12828 
to e.M. Martin
Correspondence: Michael Keutmann, M.A., Dept of Psychology, 
University of Illinois, Chicago, IL 60612, United States. E-mail: 
mkeutm2@uic.edu

V.M. KOrdOVsKI, s.P. WOOds & M. VerduzCO. Frequency 
and Correlates of Low Health Literacy in HIV-Associated 
Neurocognitive Disorder.
Objective: Health literacy entails the ability to understand and apply 
health-related information to make informed medical decisions. low 
health literacy is thought to be common among individuals with HiV, 
but we know little about the contribution of HiV-associated neurocog-
nitive disorders (HAnD) to this public health problem.
Participants and Methods: Participants included 43 HiV+ adults 
with HAnD, 50 HiV+ adults without HAnD, and 42 HiV- compar-
ison participants who completed a comprehensive research neuropsy-
chological battery, neuromedical evaluation, and five well-validated 
measures of health literacy: Test of Functional Health literacy in Adults 
(ToFHlA), newest Vital sign (nVs), rapid estimate of Adult literacy 
in Medicine (reAlM), single item literacy screener (sils), and the 
short Assessment of Health literacy (sAHl). Published raw cutoff 
scores were used to classify participants on each health literacy measure 
and participants who scored below these cut-scores on one or more 
measures were classified as having low health literacy.
results: rates of low health literacy were highest in the group of HiV+ 
adults with HAnD (HAnD+= 51%, HAnD-= 16%, HiV-: 31%, χ2 <.01). 
A logistical regression controlling for education revealed that HAnD+ 
adults were nearly 5 times more likely to have low health literacy than 
HAnD- adults (odds ratio: 4.9 [1.9-13.8]). Among HAnD+ adults, 
low health literacy was associated with lower scores on delayed memory, 
executive functions, and health-related physical quality of life, as well 
as the presence of an AiDs diagnosis (ps<.05).
Conclusions: These findings suggest that HAnD is an independent 
contributor to reduced health literacy, particularly on assessments of 
self-sufficiency in reading health-related material (i.e., sils) and of 
the comprehension and integration of health information (i.e., nVs). 
Future studies are needed to develop targeted literacy interventions in 
an effort to enhance health outcomes and quality of life for individuals 
with HAnD.
Correspondence: Victoria M. Kordovski, Psychology, University of 
Houston, 126 Heyne Building, Suite 204, University of Houston, 
Houston, TX 77021, United States. E-mail: vkordovski@uh.edu

a. LeVIne, e. MarTIn, n. saCKTOr, C. MunrO & J. beCKer. 
Suboptimal effort in HIV neuropsychological research studies: 
does it influence estimated prevalence rates of HIV-associated 
neurocognitive disorders (HAND)?
Objective: Prevalence rates of HAnD are determined in large cohort 
studies that rely on volunteers who receive reimbursement in return 
for their participation. Anecdotal evidence suggests that many cohort 
participants do not put forth adequate effort on neurocognitive testing, 
thereby potentially inflating prevalence estimates. We characterized 
suboptimal effort in the Multicenter AiDs Cohort study, including 
reasons, predictors, and effect on HAnD prevalence estimates.
Participants and Methods: After completing neurocognitive testing, 
995 participants (430 HiV-, 565 HiV+) completed the Visual Analogue 
effort scale (VAes). Those with <100% then indicated the reason(s) 
for suboptimal effort. k-means cluster produced 3 groups: Full effort 
(mean = 97%), Moderate effort (79%), and Poor effort (51%). HAnD 
rates and other variables were compared between these groups. linear 
regression examined predictors of VAes score.

INS17_Prog_Abs_Index-3.indd   57 28/12/16   12:21 PM



58 

results: The average VAes score was 91.4 (sd=13; range 20-100), 
with no difference between HiV- and HiV+ participants. Among indi-
viduals who indicated suboptimal effort, the most common reasons were 
“tired” (42%) and “distracted” (36%). effort groups had similar age 
and depression severity. The Poor effort group had greater Ani and 
MnD diagnosis (both 31%) as compared to the Full effort group (12% 
and 13%) and the Moderate effort group (both 19%). Finally, we deter-
mined predictors of effort level. of education, employment status, race, 
HiV status, and depression, higher education and being employed were 
significant predictors of effort.
Conclusions: A relationship between effort level and HAnD severity 
was found. This information can be used to implement methods for 
improving effort in cohort studies and reconsidering HAnD prevalence 
rates.
Correspondence: Andrew Levine, Ph.D., Neurology, UCLA, 1050 
Roswell Ave, Long Beach, CA 90804, United States. E-mail: ajlevine@
mednet.ucla.edu

C. POsada-sHea. Learning and recall of emotionally-laden 
words among individuals living with HIV and bipolar disorder.
Objective: Both HiV infection and bipolar disorder have been shown 
to affect learning and recall of verbal information without emotional 
valence. We previously reported that healthy individuals appeared to 
have difficulties learning negatively-laden information as compared 
to positively- or neutrally-laden information (Posada et al, 2014); 
however, they appeared to recall neutral information better than 
emotionally-laden information.
Participants and Methods: We assessed 140 individuals (HiV-/
BD- = 29; HiV-/BD+ = 28; HiV+/BD- = 27; HiV+/BD+ = 56) using 
the emotional Verbal learning Test (eVlT) to assess whether the 
emotional valence of words facilitates learning and recall.
The eVlT consists of three groups of four words with different emotional 
levels (4 positive, 4 negative, 4 neutral). We analyzed 3 outcome 
measures: learning trials, short delayed recall, and long delayed recall.
results: Participants in the HiV+/BD-, HiV-/BD+, and HiV-/BD- 
groups learned fewer negative words as compared to positive and neutral 
words (p<0.01), whereas the HiV+/BD+ group learned more neutral 
words as compared to positive and negative words. After a short delay, 
HiV-/BD+ and HiV+/BD- participants recalled fewer negative words 
(p<0.01) whereas the HiV+/BD+ group recalled more neutral words 
(p<0.01). After a 20 minute delay, HiV-/BD-, HiV+/BD-, and HiV+/
BD+ participants recalled more neutral words as compared to positive 
and negative words (p<0.01)
Conclusions: Healthy comparison participants and individuals living 
with HiV and bipolar disorder appear to have difficulties initially 
learning negatively-laden information as compared to positively- or 
neutrally- laden information. After a delay, however, individuals across 
all groups (except HiV-/BD+) recall neutral information better than 
information that is emotionally laden.
Correspondence: Carolina Posada-Shea, PhD, Psychiatry, Institute of 
Living/Hartford Hospital, 72 Windsor Rd, Brookline, MA 02445, United 
States. E-mail: carolina.posada@hhchealth.org

s.M. TIerney, s.P. WOOds, M. VerduzCO, J.L. beLTran, 
P.J. MassMan & r. Hasbun. Semantic Memory in HIV-
Associated Neurocognitive Disorders: An Evaluation of the 
‘Cortical’ vs. ‘Subcortical’ Hypothesis.
Objective: While HiV- associated neurocognitive disorders (HAnD) 
have historically been characterized as a subcortical process, there is 
some evidence to suggest that the cortical regions that support semantic 
memory may also be affected. The current study examined the effects 
of HAnD on semantic memory.
Participants and Methods: Participants were (n = 459) separated 
into three groups based on neurocognitive status defined by the Frascati 
criteria: HiV+ individuals with HAnD (n = 85), HiV+ individuals 
without HAnD (n= 191), and HiV negative individuals (n=183).  

All participants completed the Boston naming Test (BnT) and the 
Famous Faces subtest of the kauffman Adolescent and Adult intel-
ligence Test (kAiT). Analyses of errors committed on the BnT were 
conducted to further characterize the nature of semantic memory differ-
ences across groups.
results: linear regressions revealed a significant adverse effect of 
HAnD on total scores on the BnT and the kAiT (all ps < .01). Analyses 
of BnT errors showed that individuals with HAnD committed increased 
rates of semantically-related errors as compared to the other two groups 
(all ps < .05). However, there were no group differences in rates of 
visually based errors, more commonly observed in subcortical diseases 
(all ps > .10). Findings regarding the cognitive correlates of semantic 
memory show that executive (rs = -.24, p = .02), speed of processing  
(rs = -.31, p = .004), and learning (at trend level) domains were shown 
to be associated with BnT performance, while only the learning domain 
(rs = -.28, p = .01) was significantly related to kAiT scores within the 
HAnD+ group.
Conclusions: results suggest that HAnD may impose adverse effects 
on individuals’ object naming and identification abilities and suggest 
that there are mild semantic deficits in HAnD that parallel traditional 
cortical diseases such as Alzheimer’s Disease.
Correspondence: Savanna M. Tierney, B.A., Psychology, University 
of Houston, 201 Wilcrest Dr. APT#203, Houston, TX 77042, United 
States. E-mail: Savanna386@gmail.com

K.a. TraInO, J. snOW, a. PanaCKaL, n. bIassOu, J. benneTT, 
P. WILLIaMsOn, a. suMMers & T. sHIrazI. Neuropsychological 
functioning of HIV-negative Cryptococcus meningoencephalitis 
survivors.
Objective: There are few studies on cognitive functioning in HiV- 
negative patients who have survived Cryptococcus meningoencephalitis, 
a potentially fatal fungal infection of the Cns that can affect HiV- 
positive, but rarely HiV negative, individuals. We report on the neuro-
cognitive functioning of HiV-negative patients and how it relates to 
other illness indicators and neuroimaging.
Participants and Methods: Twenty-five immunocompetent Crypto-
coccus survivors that are being followed at niH were administered a 
neuropsychological (nP) battery assessing memory, learning, psycho-
motor function, language, focused attention, executive function, and 
information processing. Patients also underwent brain Mri and lumbar 
puncture.
results: Thirty-two percent of patients obtained a composite (demo-
graphically corrected) T-score (across all nP tests) in the bottom 
16th percentile and 12% obtained scores in the bottom 2nd percentile, 
suggesting a high rate of impairment in this patient population. For 
individual domains, the percentage of individuals who scored below 
the 16th percentile ranged from 59% for psychomotor speed to 9% 
for focused attention. The remaining domains showed high levels of 
impairment, including information processing (45.5%), and language, 
learning, and memory (all 32%). However, in relation to Mri and CsF 
data, few significant associations with nP results were found. on the 
Beck inventories, 28.6% of individuals endorsed depression and 45% 
endorsed anxiety at moderate to severe degrees.
Conclusions: The majority of Cryptococcus meningoencephalitis 
patients exhibit nP impairments, with the pattern suggestive of a fron-
tal-subcortical syndrome. However, it remains unclear which parame-
ters best explain observed differences in cognition. Future work should 
examine the relationship between markers of Cns damage and nP 
impairment.
Correspondence: Katherine A. Traino, B.S. Psychology, Office of the 
Clinical Director, National Institute of Mental Health, 10201 Grosvenor 
Pl, Apt 411, Rockville, MD 20852, United States. E-mail: katherine.
traino@nih.gov
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Invited symposium 1. electrical brain stimulation 
and Cognitive disorders

Chair: Marom bikson

9:00–10:30 a.m.

M. bIKsOn. Electrical Brain Stimulation and Cognitive Disorders.
Invited Symposium Summary: non-invasive electrical stimulation is 
investigated to remedy cognitive decline associated with a wide range 
of neuropsychiatric disorders and brain injury, as well as cognitive 
aging and neurodegenerative disease. This session focuses on one brain 
stimulation approach, transcranial Direct Current stimulation (tDCs) 
that has emerged as a promising intervention to accelerate response to 
other cognitive or behavioral treatments. Applications span cognitive 
disorders of stroke, TBi, Ms, epilepsy, chronic pain, and age related 
deficits. tDCs is considered sufficiently tolerated that human trials on 
cognitive function even include healthy volunteers. indeed, it is work 
in healthy subjects that established the basic mechanisms and plausi-
bility of applying tDCs as a clinical intervention. This session covers 
the technical basics, mechanisms, and applications of tDCs. insight 
from animal studies and human neurophysiology indicate tDCs has the 
broad capacity to modulate cortical excitability and enhance ongoing 
plasticity. in its function as an enhancer of ongoing activity; tDCs is 
used in clinical trials along with cognitive or behavioral training. For 
example, in the treatment of age- or Ms- related cognitive decline, tDCs 
is applied with computerized “brain games” or “cognitive training” to 
facilitate the neuroplastic response of brain tissue engaged by chal-
lenging cognitive tasks. in TBi and stroke rehabilitation, tDCs is used 
to as tool to boost the efficacy of neuro-rehabilitation therapy, again 
under the principle that brain plasticity activated by training will be 
enhanced by electrical stimulation. This session also address state-of-
the-art techniques to enhance the efficacy and deployment of tDCs 
including use of eeg to guide stimulation, home-base therapies, and 
focal stimulation with High-Definition tDCs.
Correspondence: Marom Bikson, PhD, Biomedical Engineering, The City 
College of New York, Steinman Hall T-403B, 160 Convent Avenue, New 
York, NY 10031, United States. E-mail: bikson@ccny.cuny.edu

M. bIKsOn & d.Q. TruOnG. The Basics of tDCS: Technology and 
Mechanisms.
Transcranial Direct Current stimulation (tDCs) involves application of 
weak current to electrodes on the scalp for the purpose of neuromodu-
lation. This talk places tDCs in the context of other brain stimulation 
techniques and then reviews the fundamental of tDCs application and 
its mechanisms. The technology can be made specific by 1) placing 
the electrodes in locations on the scalp in relation to targeted brain 
regions; and 2) combing tDCs with a task. Placement of electrodes 
to target specific brain regions is guided by computational models of 
current flow. Conventional tDCs uses two large electrodes to guide 
current across the brain. High-Definition tDCs (HD-tDCs) uses arrays 
of small electrodes to focus current to specific brain regions. Animal 
studies of DCs indicate that stimulation during ongoing synaptic plas-
ticity can make the plasticity more effective. in this way, is a subject 
is learning or receiving therapy during tDCs, the effectiveness of that 
intervention may be enhanced. This also makes tDCs specific since 
only brain networks activated by the training would be enhanced by 
electrical stimulation.
Correspondence: Marom Bikson, PhD, Biomedical Engineering, The City 
College of New York, Steinman Hall T-403B, 160 Convent Avenue, New 
York, NY 10031, United States. E-mail: bikson@ccny.cuny.edu

a.J. WOOds. Combating Cognitive Aging and Dementia with 
Transcranial Direct Current Stimulation (tDCS)
The world population is rapidly aging. in the united states, the number 
of adults over 65 years of age is expected to double by the year 2050. 

even in the absence of neurodegenerative disease, aging is associated 
with a trajectory of decline in thinking and memory abilities, which 
typically accelerates in the seventh and eight decades of life. This decline 
has significant impact on maintenance of independence and overall real-
world functional abilities. in addition, the rate of cognitive aging is one 
of the best predictors of With a rapidly aging population also comes an 
increase in overall number of dementia diagnoses. unfortunately, there 
is a paucity of interventions for combating cognitive aging and slowing 
the onset of dementia. Transcranial Direct Current stimulation (tDCs) 
may hold particular promise in the domain, particularly when used as 
an adjunctive intervention. tDCs provides a non-invasive method for 
altering the neuroplastic response of brain tissue. Cognitive training is 
a method that has shown strong impact on slowing or reversing symp-
toms of cognitive aging, as well as some benefit in preventing dementia. 
By pairing tDCs with cognitive training, there is a strong potential 
for enhancing the efficacy of cognitive training and improving both 
cognitive transfer and functional benefits, as well as potential for either 
slowing or preventing onset of dementia. This talk 1) examines tDCs 
application in the context of cognitive aging and dementia (e.g., Alzhei-
mer’s disease), 2) describes ongoing clinical trial efforts attempting 
to combat cognitive aging using tDCs as an adjunctive intervention  
(e.g., the ACT study), and 3) discusses important future directions for 
translation of tDCs into a common and effective clinical tool.
Correspondence: Adam J. Woods, PhD, Department of Aging and 
Geriatric Research, Center for Cognitive Aging and Memory, McKnight 
Brain Institute, University of Florida, 2004 Mowry Rd, Office 3118, 
Gainesville, FL 32610, United States. E-mail: ajwoods@ufl.edu

L.e. CHarVeT & M. sHaW. At-Home Access: Extending Clinical 
Trials of Cognitive Remediation and tDCS through Remote 
Supervision.
Pairing tDCs with cognitive remediation holds promise for greater and 
more enduring benefit. research is greatly needed to provide guide-
lines for safe and optimal use. With rapidly evolving technology that 
is increasingly available to consumers, the possibility of home access 
is growing. The majority of individuals living with cognitive disorders 
are not able to repeatedly travel to an outpatient clinic for the multiple 
treatment sessions required for training. To meet this need, we have 
developed a protocol for remotely-supervised tDCs (rs-tDCs) that 
is combined with cognitive remediation and delivered to participants 
at home while maintaining clinical standards. initially developed to 
target cognitive impairment in multiple sclerosis (Ms), the protocol 
is being expanded for use in other conditions and telerehabilitation 
programs. The methods, challenges and potential of at-home tDCs will 
be discussed along with initial efficacy data from an ongoing random-
ized, sham-controlled trial.
Correspondence: Leigh E. Charvet, Department of Neurology, NYU 
Langone Medical Center, 240 East 38th Street, New York, NY 10016, 
United States. E-mail: leigh.charvet@nyumc.org

symposium 1. neuropsychology in the americas

Chair: alberto L. Fernandez

9:00–10:30 a.m.

a.L. Fernandez, a. Ferreres, d. PIneda, T. Judd, C. GrOTe 
& J.J. ManLy. Neuropsychology in the Americas.
neuropsychology has gone through different development processes 
in the world. Within the American continent (south, Central, north), 
neuropsychology development took different courses in the different 
regions. north American neuropsychology has an empiric and quanti-
tative tradition and a faster development. south America, influenced 
by other psychological and neuropsychological streams, based much of 
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its development on qualitative approaches. neuropsychology in Central 
America is in an initial stage.
A summary of the current state of neuropsychological development in 
each region, including the topics of professional and research interest, 
will be presented. Besides, the factors that have influenced and continue 
determining neuropsychology development in each region will be 
discussed, as well as the future perspectives for its development. in 
addition, possible cooperative actions between the most important 
professional organizations in the continent (slAn, AlAn, ins) will 
be proposed.
Correspondence: Alberto L. Fernandez, PhD, Neuropsychology, 
Universidad Católica de Córdoba, Chile 279 PB, Cordoba 5000, 
Argentina. E-mail: neurorehab@onenet.com.ar

a. Ferreres. Neuropsychology in South America.
until the 1970s-1980s neuropsychology in south America was mainly 
the result of pioneering remarkable individuals. Most of them were 
neurologists. The foundation of sociedad latinoamericana de neuropsi-
cologia (slAn) in 1989 in Buenos Aires, was the result of these pioneers’ 
will to develop a regional framework for the emerging discipline. neuro-
psychology had started to be acknowledged in the region as a science 
and as a clinical practice. The change of status of neuropsychology was 
reflected in four areas: 1) the inclusion of neuropsychology as a regular 
course within the study plans of Psychology and other similar disci-
plines; 2) the emergence of postgraduate courses in neuropsychology; 
3) the establishment of neuropsychology services in different health 
institutions; 4) more scientific research involved with neuropsychology 
(neuropsychological subjects in PhD dissertations, research proposals 
and scholarship proposals). A survey was conducted in order to char-
acterize the current status of neuropsychology in Argentina, Bolivia, 
Brasil, Chile, Colombia, Paraguay, Perú, uruguay y Venezuela. repre-
sentative figures of the discipline were surveyed. Besides, an analysis 
of the research topics in two regional specialized journals (“neurop-
sicología latinoamericana” and “neuropsicología, neuropsiquiatría y 
neurociencias), was made.
Correspondence: Aldo Ferreres. E-mail: aldoferreres@gmail.com

T. Judd. The Past, Present, and Future Development of 
Neuropsychology in Central America.
neuropsychology (nP) has been slowly developing as a clinical service 
in most of Central America (CA) for about 30 years. There has been 
sporadic nP research during that time. Forensic nP is very limited. 
Facilitators of development include clinical needs, especially war 
rehabilitation; government support; private sector demand; university 
priorities, and individual interest. To date, development is usually by 
nationals getting trained outside of the region and through self-study, 
and occasionally by trainers coming in. Barriers and challenges to nP 
development include poverty; professional rivalries; limited medical/
mental health, educational, cultural, and legal infrastructure; competing 
public health needs; the cultural adaptation of foreign nP needed to 
serve the region; and the diversity of languages and cultures within 
CA. Few individuals or institutions see neuropsychology as a personal 
professional identity, but rather, as a skill set for professionals with a 
broader identity. suggestions for promoting development of nP include 
fostering of personal professional relationships, empowering and mento-
ring young professionals, and developing professional dispute resolution 
or neutralization mechanisms. Development of nP will also require facil-
itating interdisciplinary understanding and cooperation and developing 
professional and institutional identities. A pressing need is to develop 
sustainable international support that serves reciprocal needs, such 
as sustained nP organizational outreach; sister university or depart-
mental programs; transnational research consortia; distance or hybrid 
training; and internet resources. These themes will be developed through 
a presentation concerning the first Masters degree in nP in CA at the 
universidad del Valle de guatemala, just completing its first cohort.
Correspondence: Tedd Judd. E-mail: teddjudd@gmail.com

C. GrOTe. Neuropsychology in the United States and Canada.
The science and practice of neuropsychology has flourished in the united 
states of America and Canada over the last few decades. it appears 
that these are the only two countries in the world that require practi-
tioners to hold a doctorate degree. Pursuit of board certification is also 
common. While the length and cost of career entry is greater than in 
other countries, the salaries of American and Canadian neuropsychol-
ogists are relatively high compared to neuropsychologists elsewhere or 
other workers in these two countries. Job prospects for neuropsycholo-
gists are relatively good with common work settings including academic 
medical centers, community and veterans hospitals and universities. 
Many neuropsychologists are self-employed in private practice and/or 
consult on medicolegal cases. There are a number of challenges facing 
neuropsychologists, however. These include greatly increased compe-
tition for funding of scientific investigations, changing and perhaps 
decreasing funding from payors, and tests that may not always reflect 
the increasingly diverse populations that American and Canadian neuro-
psychologists are attempting to evaluate and treat.
Correspondence: Christopher Grote, Behavioral Sciences, Rush 
University Medical Center, 1645 W Jackson Ste 400, Chicago, IL 60612, 
United States. E-mail: Christopher_Grote@rush.edu

J.J. ManLy. Collaboration of Neuropsychologists in the Americas 
can Accelerate Progress in Research and Practice.
Most of the scientific literature in neuropsychology has a narrow focus 
on united states-based populations, settings, and problems. A more 
diverse, global perspective will benefit all aspects of neuropsychology, 
because including perspectives from all of north America, the Carib-
bean, and Central and south America will increase the relevance and 
accuracy of our knowledge of brain-behavior relationships. Approaches 
to neuropsychological assessment across the Americas reflect the history 
of neuropsychology, employing both quantitative and process/quali-
tative methods that when used in concert, increase productivity and 
broaden the application of results. Cross-national collaboration will 
enhance our field’s preparation for complex yet critical practical issues 
for clinical neuropsychology. Cross-national collaboration has the 
potential of moving beyond the mere documentation of disparities in 
cognitive function, to discovering the causal mechanisms of dispar-
ities, thus empowering interventions and intervention. Contributions 
to knowledge about language use and bilingualism, the influence of 
socioeconomic status on the brain and cognition, and cultural influences 
on neuropsychological measurement are all potential areas of emphasis 
in neuropsychology across the Americas. We can accelerate engagement 
through formal collaboration of neuropsychological professional asso-
ciations in each region, so that the strengths of each organization and 
each setting can be maximally leveraged. Potential cooperative mecha-
nisms include dedicated scientific interest groups, research and practice 
summits to develop prioritized recommendations, set-aside funds for 
studies that include cross-national comparative designs, and exchange 
programs for trainees that incorporate structured plans for continued 
collaboration after the exchange is over. ins, AlAn, and slAn have 
an opportunity to shape the direction and quality of this development, 
in partnership.
Correspondence: Jennifer J. Manly, PhD, Neurology, Columbia 
University, 630 West 168th St., P&S Box 16, New York, NY 10032, 
United States. E-mail: jjm71@cumc.columbia.edu
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symposium 2. an integrative look at the boston 
Process approach to neuropsychology: a review of 
the history, current research and future directions 

of error analysis

Chair: Melissa Lamar

9:00–10:30 a.m.

M. LaMar, d.J. LIbOn, r. au, a. KarsTens & u. dIaz-
OrueTa. An integrative look at the Boston Process Approach to 
Neuropsychology: A review of the history, current research and 
future directions of error analysis.
on this, the 50th anniversary of the international neuropsychological 
society (ins), it seems fitting to highlight another anniversary, that 
of a key philosophical school of neuropsychological assessment – the 
Boston Process Approach (BPA). over the past 40 years, the BPA, first 
advocated by Dr. edith kaplan (ins President 1979), has become one 
of the primary neuropsychological methods used in research and clin-
ical assessment. The BPA suggests that brain-behavior relationships 
are often revealed in the analysis of errors and the process by which 
patients reach a correct solution, rather than solely on psychometric 
scores. This symposium will review the past, present and future of 
the BPA while simultaneously allowing generations of Dr. kaplan’s 
students and collaborators to highlight the influence she and the larger 
ins community has had on their work. Drs. David libon and rodney 
swenson (former Boston VA interns under Dr. kaplan) will discuss 
the history of the BPA and the role of their mentor in shaping this 
work. Dr. rhoda Au (former Boston VA intern under Dr. kaplan) will 
describe cutting edge research to move the BPA into a digital age of 
cognitive assessment via the Framingham e-Cognitive Health initiative. 
Dr. Melissa lamar (former Drexel university extern under Dr. libon 
with adjunct mentorship by Dr. kaplan) will outline multi-method 
integration the BPA to neuropsychological assessment with advanced 
neuroimaging analytics including connectomics. lastly, Aimee karstens 
(current graduate student of Dr. lamar) and Dr. unai Diaz-orueta 
(international collaborator of Drs. lamar and libon) will demonstrate 
ways to adapt the BPA to normal brain aging and the e-sPACe project 
(european standardised Process Approach to Cognitive evaluation in 
older People), respectively. ultimately, the audience will leave this 
symposium with a better appreciation for the BPA both past, present 
and future; a framework for which will be provided by our Discussant, 
Dr. David libon.
Correspondence: Melissa Lamar, PhD, Rush Alzheimer’s Disease Center, 
Rush University Medical Center, 600 S Paulina St, Chicago, IL 60612, 
United States. E-mail: Melissa_Lamar@rush.edu

d.J. LIbOn & r. sWensOn. The history of the Boston Process 
Approach and the role of Edith Kaplan.
edith kaplan, the originator of The Boston Process Approach, began 
her work training the next generation of students in this approach in 
1976 when she became the director of Clinical neuropsychological 
services at the Boston VA. The historical roots of the Boston Process 
Approach, however, can be traced to tenets of gestalt psychology that 
championed the notion that complex behavior is best understood when 
its individual components are viewed as a whole. in fact, the inter-
play between test stimuli and/ or an experimental paradigm and their 
constituent parts was suggested by Dr. kaplan’s mentor, Heinz Werner 
who first explained higher-order cognitive processes underlying percep-
tual reasoning and concept formation in 1937. recent empirical work 
incorporating the Boston Process Approach has helped to differentiate 
performance between Alzheimer’s/Vascular spectrum dementia patients 
on such tests as the Mini-Mental sate examination and the WAis simi-
larities subtest; performance that was otherwise indistinguishable on 
the basic psychometric scores associated with these measures. Thus, 
when an analysis of process and errors is used to operationally-define 
key cognitive constructs interesting between-group differences emerge 

in dementia populations. The added value of an analysis of process and 
errors has been demonstrated in research designed to define subtypes of 
risk for dementia, a.k.a., Mild Cognitive impairment (MCi), providing 
more nuanced information regarding underlying brain-behavior 
relations prior to the onset of dementia. in sum, the Boston Process 
Approach is an effective methodology that enhances the neuropsycho-
logical analysis of brain aging and cognition.
Correspondence: David J. Libon, PhD, Geriatrics and Gerontology, 
Rowan University, 42 East Laurel Rd, Stratford, NJ 08084, United 
States. E-mail: libondj@gmail.com

r. au, r.J. PIers & s. deVIne. Incorporating the Boston 
Process Approach into Cognitive Assessment in the Digital Era: 
Framingham e-Cognitive Health Initiative.
effective treatment for Alzheimer’s disease (AD) remains elusive. Failed 
clinical trial studies are presumably because interventions are too late in 
the course of the disease. Just as the introduction of the Boston Process 
Approach to neuropsychological assessment expanded diagnostic accu-
racy, the introduction of digital technology into the cognitive assessment 
process is allowing for the detection of performance variations at unprec-
edented levels of precision and granularity. Framingham cognitive 
aging studies have digitally captured responses to neuropsychological 
tests since 2005, enabling new directions in preclinical AD research. 
Beginning in 2005, all participant spoken responses have been digitally 
recorded (n>7500+). in 2011, a digital pen was introduced for recording 
performance on the digital Clock Drawing Test (n>2500) and in 2013, 
expanded use included all participant drawn tests (n>1500). The study 
population included all Framingham Heart study participants across 
2-3 generations who completed neuropsychological testing (age range 
25-100+). This presentation will review a series of results from digi-
tally acquired metrics, particularly those obtained from participants 
asymptomatic for AD, to highlight the capability to detect differences 
that traditional measures do not. For example, we have examined deci-
sion-making latency measures from the digital Clock Drawing Test and 
found age-related differences among adults who were deemed cogni-
tively intact (e.g., average Mini-Mental score = 29). Just as we were the 
first to incorporate the Boston Process Approach into our cohort, we are 
the first to digitally capture traditional neuropsychological tests within 
a multi-generation community based sample. This study and our work 
to date have laid the foundation to identify cognitive biomarkers that 
can serve as surrogate measures to screen for those who are at increased 
risk but still asymptomatic for AD.
Correspondence: Rhoda Au, PhD, Anatomy & Neurobiology, Neurology 
and Epidemiology, Boston University Schools of Medicine and Public 
Health, 72 E Concord Street, B6, Boston, MA 02118, United States. 
E-mail: rhodaau@bu.edu

M. LaMar, O. aJILOre, L. zHan, a. KarsTens, C. dIOn, 
M. GOnzaLes, J. COHen & a. LeOW. Multi-method integration 
of human connectomics with the Boston Process Approach to 
neuropsychological assessment.
The Boston Process Approach (BPA) to neuropsychology revolution-
ized the way clinicians and researchers perceived the performance path 
to a total score. likewise, advances in neuroimaging and neuroimage 
analytics have revolutionized the way we conceptualize brain-behavior 
relationships. integrating these two approaches stands to significantly 
increase our clinical understanding and empirical explorations of normal 
and pathological aging. We present data from two community-based 
studies that merged a BPA to neuropsychology with a tractography- 
derived structural brain connectome to elucidate underlying differences 
in otherwise normal performances in older adults. Both studies collected 
whole brain T1-weighted images and diffusion tensor images. in the first 
study, 72 non-demented/non-depressed individuals were categorized 
based on whether or not they used ‘anchor’ digits (i.e., 12,3,6,9) before 
any other digits while completing the Clock Drawing Test. in a separate 
study, 80 non-demented/non-depressed individuals were administered 
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the Judgement of line orientation test and evaluated for oblique effect 
errors, i.e., errors in identifying diagonal (a.k.a., oblique) lines. in the 
context of grossly intact clock drawings, Anchorers had better regional 
integration within local networks involving the left medial orbitofrontal 
and transverse temporal cortices as well as the right rostral anterior 
cingulate and superior frontal gyrus versus non-anchorers. Anchorers 
also exhibited a higher degree of modular integration among heteromodal 
regions of the ventral visual processing stream versus non-anchorers. 
oblique errors were associated with network reductions involving 
the bilateral superior longitudinal fasciculi, but modular integration 
analyses were not significant. The BPA plus advanced neuroimaging 
analytics not only revealed subtle distinctions in brain-behavior rela-
tionships but may also signal biomarkers for future longitudinal studies 
of the development of dementia.
Correspondence: Melissa Lamar, PhD, Rush Alzheimer’s Disease Center, 
Rush University Medical Center, 600 S Paulina St, Chicago, IL 60612, 
United States. E-mail: Melissa_Lamar@rush.edu

a. KarsTens, O. aJILOre, a. KuMar & M. LaMar. Adapting 
Boston Process Approach algorithms used in dementia research 
to a normal aging population.
Throughout the dementia literature, the Boston Process Approach has 
been used to identify subtle distinctions in behavior. For example, error 
analysis of the Wechsler similarities subtest in dementia has revealed 
differences in concrete versus more abstract patterns of performance 
that relate to differences in working memory and semantic retrieval, 
cardiovascular disease risk factor (CVD-rF) profiles and left prefrontal 
grey matter volumes. Attempts to expand this work – and other forms 
of Boston Process Approach error analyses – to non-demented older 
adults are often stymied by limited errors and/or highly successful 
performance. We will discuss ways to consider the Boston Process 
Approach in normal aging with a focus on similarities response styles. 
eighty-five non-demented older adults with either an abstract (n=26; 
age~67, MMse~29), concrete (n=24; age~68, MMse~28) or mixed 
(n=35; age~70, MMse~28) response style as determined through a 
Boston Process Approach to the WAis-iii similarities subtest were 
compared across working memory and semantic retrieval, CVD-rF 
profiles, and grey matter volumes. MAnoVAs for working memory, 
F(6,152)=2.18,p=0.04, and semantic retrieval, F(6,158)=2.04,p=0.06, 
revealed significant differences between groups on the Trail Making Test 
Part B (abstract>concrete=mixed, p-values≤0.01) and semantic cluster 
size from Animal fluency (abstract=concrete>mixed, p-values≤0.02). 
groups did not differ on CVD-rF profiles or prefrontal grey matter 
volumes. in sum, adapting Boston Process Approach methods from the 
dementia literature to a normal aging population is possible and results 
were seen in differential cognitive but not brain structure profiles. Addi-
tional ways to tease apart greater distinctions between our groups of 
relatively health older adults, e.g. intratest scatter, are discussed as it 
relates to the Boston Process Approach.
Correspondence: Aimee Karstens, Bachelors of Science, University of 
Illinois, Chicago, 2134 N Maplewood Ave, Apt. 2, Chicago, IL 60647, 
United States. E-mail: karsten2@uic.edu

u. dIaz-OrueTa, a. bLanCO-CaMPaL & T. burKe. The 
E-SPACE Project: An international expansion of the Boston 
Process Approach to incorporate error analysis of behaviour.
Dementia is a clinical syndrome characterised by cognitive and func-
tional decline that may be caused by a wide variety of neurodegen-
erative diseases, with Alzheimer’s disease being the most common.  
A cognitive evaluation that relies exclusively on summary achievement 
scores is considered to be incomplete, unless these are complemented 
by a qualitative, e.g., Boston Process Approach, analysis of the individ-
ual’s performance. The goals of the e-sPACe project (european stan-
dardised Process Approach to Cognitive evaluation in older People) are 
(1) to identify widely used cognitive screening measures for the detection 
of mild cognitive impairment and dementia in primary and secondary 

care; and (2) to improve existing cognitive screening measures, without 
significantly affecting normative-data-based administration procedures, 
by means of the inclusion of qualitative indices and error analyses. The 
ultimate aim of e-sPACe is to uncover cognitive strategies used by older 
adults and the underlying primary neurocognitive mechanisms of the 
impairment responsible for performance failure. suggested test modi-
fications for instruments such as the Montreal Cognitive Assessment 
(MoCA) and Addenbrooke’s Cognitive examination –Third edition 
(ACe-iii), among others, will be presented and potential benefits for the 
adoption of these indices in clinical practice in primary and secondary 
care will be outlined.
Correspondence: Unai Diaz-Orueta. E-mail: unai.diaz-orueta@dcu.ie

Paper session 1. risk & alzheimer’s

Moderator: Felicia C. Goldstein

9:00–10:30 a.m.

a.e. bLanKen & d.a. naTIOn. Longitudinal neurocognitive 
profiling of empirically-derived Alzheimer’s disease variants.
Objective: Autopsy studies have identified Alzheimer’s disease (AD) 
variants with different cognitive and brain atrophy profiles. The present 
study sought to identify AD variants through cluster analysis of in vivo 
AD biomarkers and neuropsychological measures, and to compare vari-
ants on longitudinal cognitive decline and brain atrophy.
Participants and Methods: Alzheimer’s Disease neuroimaging initia-
tive participants (n=977, non-demented subsample) were subjected 
to hierarchical cluster analysis using baseline cognition and cerebro-
spinal fluid biomarkers. longitudinal (baseline, 1, 2 year) cognitive 
decline (n=747) and brain atrophy (hippocampal, n=497; ventricular, 
n=566; and subregional volumes, n=510) were compared with repeated 
measures AnCoVA, controlling for age, gender, education, and apoli-
poprotein e4 status, and lsD post-hoc tests.
results: subgroups included a group (NoAD; n=624) with normal 
cognition and biomarker status, a typical AD group (TAD; n=216) with 
greater memory decline and biomarker profile consistent with AD, and 
an atypical AD group (AAD; n=137) with relatively preserved memory, 
impairment in language and executive functioning, and intermediate 
biomarker elevation. in two years AAD continued to show greatest 
impairment in language and executive ability, whereas TAD had greatest 
memory impairment. AD groups had more hippocampal atrophy and 
ventricular enlargement than NoAD. enlargement of the left lateral 
ventricle was greatest for AAD (AAD>TAD>NoAD). AAD had greater 
atrophy in the right lateral orbitofrontal and supramarginal, and the 
left pars triangularis (AAD>TAD>NoAD). TAD had greater atrophy in 
the bilateral putamen and rostral middle frontal, right frontal pole, left 
pars orbitalis and posterior cingulate (TAD>AAD>NoAD).
Conclusions: Two AD variants showed distinct patterns of cognitive 
impairment over 2 years. AAD outperformed TAD in memory, but 
showed greater language and executive impairment. AD variants had 
differing patterns of brain atrophy over 1 year consistent with cognitive 
profiles.
Correspondence: Anna E. Blanken, PhD, Clinical Psychology, USC, 
12550 Fielding Circle, #1, Playa Vista, CA 90094, United States. 
E-mail: blanken@usc.edu

d.a. naTIOn & J.K. HO. Independent and Interactive Effects of 
Cerebral Amyloid and Tau on Neuropsychological Decline and 
Structural Brain Changes in Older Adults.
Objective: The present study investigated the independent and syner-
gistic effects of amyloid beta (Aβ1-42) and phosphorylated tau (p-tau) 
pathologies on neuropsychological and neurostructural trajectories in 
older adults.
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Participants and Methods: Participants from the Alzheimer’s Disease 
neuroimaging initiative underwent longitudinal assessment (n=732; 
0, 12, 24 months), including baseline lumbar puncture and follow-up 
cognitive exams, and a subset underwent follow-up neuroimaging of 
brain volume (hippocampal and ventricle volumes; n=185) and white 
matter lesion (WMl) volume (n=546). Cerebral spinal fluid (CsF) 
biomarker profiles (Aβ-Ptau-, Aβ+Ptau-, Aβ-Ptau+, Aβ+Ptau+) were 
compared on decline trajectories for memory (AVlT delay and recog-
nition), attention/executive function (Trails A and B) and language 
(Animals and BnT), and brain atrophy and WMl volumes using 
AnCoVA with repeated measures and post-hoc lsD tests.
results: The Aβ+Ptau+ group exhibited significantly greater hippo-
campal atrophy compared to all other groups, greater decline on all 
cognitive tests relative to the Aβ-Ptau- and Aβ-Ptau+ groups, and 
increased WMl burden relative to the Aβ-Ptau- group. The Aβ+Ptau- 
group exhibited greater ventricle volume and worse attention/executive 
function than the Aβ-Ptau+ and Aβ-Ptau- groups. The Aβ+Ptau+ and 
Aβ+Ptau- groups did not differ in WMl volumes, ventricle volume or 
executive functions.
Conclusions: Findings suggest that when both amyloid and tau 
pathology are present they have synergistic effects on hippocampal 
atrophy and decline in memory and language abilities. in the absence 
of tau pathology, cerebral amyloidosis was associated with similar levels 
of white matter damage, ventricular enlargement and executive decline, 
suggesting that amyloid may also have tau-independent effects on cogni-
tive decline through increased white matter changes and brain atrophy.
Correspondence: Daniel A. Nation, Ph.D., Psychology, University of 
Southern California, 3620 South McClintock Ave., Los Angeles, CA 
92008, United States. E-mail: danation@usc.edu

C. LObue, F. WOOn, H.C. rOsseTTI, L.s. Hynan, J. HarT & 
M. CuLLuM. Traumatic Brain Injury History and Progression 
from Mild Cognitive Impairment to Alzheimer Disease.
Objective: The mechanistic link between traumatic brain injury (TBi) 
and later cognitive decline is unknown. TBi has been hypothesized to 
activate a progressive neurodegenerative process, accelerate an already 
present neurodegenerative disorder, or disrupt neuronal reserve and 
interact with aging. We utilized a large national cohort to examine 
whether a history of TBi is associated with progression from mild cogni-
tive impairment (MCi) to Alzheimer disease (AD).
Participants and Methods: Data on subjects with MCi (n = 2,719) 
were obtained from the national Alzheimer’s Coordinating Center. TBi 
was categorized based on presence/absence of reported TBi with loss of 
consciousness (loC) without chronic deficit occurring >1 year prior to 
diagnosis of MCi (TBi+/−). survival analyses were used to determine if 
a history of TBi predicted progression from MCi to AD over the course 
of 9 years, adjusted for demographics, apolipoprotein e-e4, a vascular 
risk score, and history of psychiatric factors. random regression models 
were used to examine whether TBi history also predicted rate of decline 
on the Clinical Dementia rating scale sum of Boxes score (CDr-sB) 
among subjects who progress to AD.
results: Across 9 years, TBi history was a significant predictor but 
associated with slower progression from MCi to a diagnosis of AD 
in an unadjusted model (Hr = 0.77; 95% Ci = 0.61−0.97; p =.02). 
This association, however, diminished (p=.15) after adjustment for 
an earlier age of MCi diagnosis (2.6 years earlier for TBi+ subjects,  
p <.001). A history of TBi was a non-significant predictor for rate of 
decline on CDr-sB among subjects who progressed to AD (b = 0.15, 
T = 0.88, p =.38).
Conclusions: A history of TBi with loC was associated with an earlier 
age of diagnosis of MCi, but not progression to AD. These findings 
suggest TBi might reduce the threshold for onset of MCi, but once the 
neurodegenerative process for MCi to AD starts, a history of TBi appears 
unrelated to subsequent decline.

Correspondence: Christian LoBue, UT Southwestern Medical Center, 
5953 Lofland Drive, Frisco, TX 75033, United States. E-mail: christian.
lobue@utsouthwestern.edu

b. yeW & d.a. naTIOn. Elevated Cerebrovascular Resistance 
Predicts Increased Amyloidosis, Cerebral Atrophy, and Cognitive 
Decline.
Objective: Cerebral amyloid deposition on positron-emission tomog-
raphy (PeT) is an in vivo biomarker of Alzheimer’s disease (AD) that 
has been linked to both increased blood pressure and decreased cerebral 
blood flow (CBF). The ratio of blood pressure to CBF is an index of cere-
brovascular resistance (CVri). This study examined CVri as a predictor 
of cerebral amyloid burden, cerebral atrophy and neuropsychological 
decline in a longitudinal study.
Participants and Methods: non-demented, stroke-free older adults 
from the Alzheimer’s Disease neuroimaging initiative study under-
went neuroimaging and neuropsychological testing at baseline, 12 and  
24 month follow-up. Florbetapir PeT was used to identify participants 
as amyloid-positive (n = 87) or amyloid-negative (n = 112). Arterial 
spin labeling Mri indexed rCBF, by which brachial blood pressure 
was divided to obtain CVri. Fludeoxyglucose (FDg)-PeT measured 
neuronal metabolism. CVri prediction of cerebral amyloid, atrophy 
and cognitive decline was analyzed using linear mixed models and 
regression, controlling for age, sex, apolipoprotein e4, education, and 
FDg-PeT.
results: Baseline CVri was elevated in amyloid-positive cases and 
predicted increased cerebral amyloid accumulation, as well as declines 
in global cognition, memory, and executive function, at follow-up. 
Among amyloid-negative cases, higher CVri also predicted greater 
cortical atrophy.
Conclusions: increased CVri is associated with higher amyloid load, 
and is predictive of cortical atrophy and cognitive decline in older 
adults. importantly, results were independent of neuronal metabo-
lism, suggesting observed declines are the product of cerebrovascular 
dysfunction rather than mere consequences of reduced neural activity. 
CVri may therefore instigate neurodegeneration prior to amyloid accu-
mulation, drive amyloid accumulation, and/or interact with cerebral 
amyloidosis to produce cognitive decline in older adults.
Correspondence: Belinda Yew, University of Southern California, Dept. 
of Psychology, SGM 501, 3620 South McClintock Ave, Los Angeles, CA 
90089, United States. E-mail: belinday@usc.edu

M.a. GLenn, s.T. MOeLTer, K. GOLdberG, d. FIsHer & 
r.s. WILsOn. Primacy Effects in Cognitively Normal Older Adults 
with Alzheimer’s Disease Pathology.
Objective: To determine whether reduced immediate and delayed 
primacy recall on the CerAD word list memory test (CWl) is predic-
tive of postmortem Alzheimer’s disease (AD) pathology in cognitively 
normal older individuals. We hypothesized that lower primacy scores 
predict AD pathology.
Participants and Methods: The study sample included age, gender, 
and education matched, cognitively normal older adults (n=56) who 
participated in the religious orders study or Memory and Aging Project 
at rush Alzheimer’s Disease Center (ADC). Half (n=28) of the subjects 
met national institute on Aging (niA)-reagan institute criteria for a 
postmortem neuropathological diagnosis of AD. Archival data obtained 
included neuropathological measures of beta amyloid, neurofibrillary 
tangles, and global AD pathology quantified across 8 brain regions. 
CWl item-level performance closest in time to autopsy (0.1-2.0 years) 
was recoded according to the proportion of words recalled from the 
primacy region, defined as the first 3 out of 10 total words. Multiple 
regression analyses were performed, correcting for age, gender, and 
education.
results: The proportion of words recalled from the primacy region of 
CWl for trial 1 and trials 1-3 immediate recall, did not predict measures 
of AD neuropathology (p>.10). The proportion of words recalled from 
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the primacy region on delayed recall of CWl was predictive of global 
tangles (b= -2.60 [95% Ci: -4.92, -0.27], p=.029) and medial temporal 
lobe (MTl) tangles (b= -11.04 [95% Ci: -19.88, -2.20], p=.015), 
with lower delayed primacy proportion scores predicting greater tangle 
pathology. The delayed primacy proportion score accounted for 8% of 
the variance in global tangles, and 9% of the variance in MTl tangles.
Conclusions: Assessment of primacy recall, especially delayed primacy 
proportion scores, may be a sensitive marker of neurobiological dysfunc-
tion associated with tangle pathology. Future research may test whether 
this measure improves detection of early cognitive decline associated 
with preclinical AD.
Correspondence: Megan A. Glenn, M.A., M.S., Institute for Graduate 
Clinical Psychology, Widener University, 4708 A Dunbarton Road, 
Mount Laurel, NJ 08054, United States. E-mail: mglenn1550@mail.
usciences.edu

e.C. MCInTOsH & d.a. naTIOn. Untreated Diabetes Associated 
with Tau Pathology and Worse Cognitive Performance in Older 
Adults.
Objective: Type 2 diabetes mellitus (T2DM) is associated with increased 
risk for Alzheimer’s dementia. recent research indicates increased cere-
bral spinal fluid (CsF) phosphorylated tau (p-tau) concentrations in 
older adults with T2DM. To date no studies have investigated these 
associations in treated versus untreated T2DM. The present study 
investigated cerebrospinal fluid (CsF) p-tau and neuropsychological 
performance differences between non-diabetic older adults and those 
with treated versus untreated T2DM.
Participants and Methods: non-demented older adults from the 
Alzheimer’s Disease neuroimaging initiative (age≥55; n=906) were 
classified as non-diabetic, treated T2DM or untreated T2DM using 
fasting blood glucose and medication history. Analysis of covariance 
and post-hoc lsD tests were used to compare non-diabetic older adults 
to those with treated and untreated T2DM on CsF phosphorylated tau 
(p-tau) and neuropsychological test scores, after controlling for age, 
gender, education, and apolipoprotein (APoe)-e4 carrier status.
results: Findings revealed that older adults with untreated diabetes had 
higher CsF p-tau and performed worse on category fluency (Animals) 
and Digit symbol substitution tests relative to those who were non-di-
abetic, after controlling for all covariates (p<.05 for all). There were 
no differences between treated T2DM and non-diabetic older adults on 
any measures (p>.10).
Conclusions: The present study findings indicated increased CsF 
p-tau and worse performance on two timed neuropsychological tests in 
untreated T2DM, but not treated T2DM, relative to non-diabetic older 
adults. These results suggest that glucose-lowering agents may influence 
CsF p-tau and may preserve processing speed abilities previously impli-
cated in cerebrovascular and Alzheimer’s disease. Future research is 
needed to investigate the mechanisms by which glucose-lowering agents 
attenuate tau pathology and improve cognitive function.
Correspondence: Elissa C. McIntosh, MA, Psychology, University of 
Southern California, 3620 McClintock Ave, Suite 501, Los Angeles, CA 
90089, United States. E-mail: ecmcinto@usc.edu

Paper session 2. Veterans’ Health

Moderator: amy J. Jak

9:00–10:30 a.m.

e. TrITTsCHuH, J.I. aLVa, d. CHaPMan, J. KanG & s. THIeLKe. 
PTSD + Aging: Psychoeducational Intervention to Promote Self-
Efficacy and Healthy Brain Behaviors in Older Veterans with 
Cognitive Concerns.
Objective: Aging Veterans with PTsD diagnoses are at increased risk 
for dementia and may present for evaluation based on concerns for 

cognitive decline. efficient care models are needed for those that fall 
in the “gray” zone between normal aging and dementia. The “Memory 
skills for older Adults with PTsD” protocol is an outpatient psychoedu-
cational class series developed at the VA PugetsoundHealthCaresystem 
and conducted from 2012-2016. The intervention goals were to provide 
patient-centered education within a group setting to promote translation 
of skills into daily function and to promote healthy brain aging via 
behavioral change.
Participants and Methods: Veterans 55+ with a diagnosis of PTsD, 
subjective and/or mild objective cognitive decline, but no dementia. 
Participants engaged in 8 - 1hr group sessions with leaders from a 
variety of training backgrounds; groups were conducted at urban 
and rural sites. sMArT goals, behavioral activation, and mindfulness 
training provided a backbone across sessions. Pre- and post-group data 
were collected in the form of 1) chart review for healthcare utilization 
patterns and 2) comparison of Veteran-completed symptom and atti-
tude questionnaires.
results: Participants rated the group highly (n=97 participants; 
93M/4F; mean age 68, from 13 groups, with >85% retention). Post-
group, Veterans reported significantly decreased depressive symptoms, 
increased sense of self-efficacy, but no reductions in PTsD symptoms 
or memory complaints. Chart review of the 1st 50 participants revealed 
a significant decrease in overall healthcare utilization in the 6 months 
post-group, in the context of re-engagement in specialty services  
(e.g., psychiatry).
Conclusions: As this project closes in 2016, analyses are planned 
for the inclusion of the final Fall 2016 participants, comparison of 
results by group leader specialty, and of rural vs urban offerings. This 
type of intervention can efficiently manage the cognitive concerns of 
Veterans with PTsD at risk for cognitive decline and potentially improve 
outcomes.
Correspondence: Emily Trittschuh, PhD, GRECC - S-182, VAPSHCS/
University of Washington, 1660 S. Columbian Way, Seattle, WA 98108, 
United States. E-mail: etritt@gmail.com

H.M. MIsKey, r.e. yOasH-GanTz, r.d. sHura, 
s. KuLubeKOVa & J. rOWLand. Cognitive Performance of 
Veterans in an Inpatient Posttraumatic Stress Disorder Program 
Pre- and Post-Treatment.
Objective: some research suggests cognitive impairment is associated 
with posttraumatic stress disorder (PTsD); preliminary studies indicate 
potential improvement in cognition following treatment (see Aupperle et 
al., 2012 for a review). We examined functioning pre- and post-treat-
ment to evaluate changes in psychiatric symptoms and cognition.
Participants and Methods: eighty-nine iraq and Afghanistan service 
members with combat-related PTsD who were enrolled in a six week 
inpatient PTsD treatment program completed a comprehensive neuro-
psychological evaluation during the first week of admission. Following 
program completion, 50 participants repeated the battery prior to 
discharge and provided data for analysis (Average: age = 39, 98% male, 
49% Caucasian). Paired t-tests using selected scores from the Hamilton 
rating scale (HamD), PCl-Military, Posttraumatic growth inventory, 
Connor Davidson resilience scale, PAsAT, TMT, CoWAT, Fruits and 
Vegetables, CPT-ii, a digit span task, and the CVlT-ii were completed 
to assess for significant change. Correlations using individual change 
scores (Time 1 minus Time 2 scores) were calculated to determine if 
change in psychological symptoms was associated with change in cogni-
tive functioning.
results: scores significantly improved on PAsAT 2.4 second trial  
(d = -0.37), PAsAT total score (d = -0.40), TMT Part B (d = 0.36), 
HamD (d = 0.87), and PCl-M (d = 0.71). improvements on the PAsAT 
and TMT were not associated with decreases in PCl-M or HamD scores.
Conclusions: Completion of the PTsD treatment program was asso-
ciated with decreases in psychological distress and improvements in 
working memory and divided attention. We were unable to demon-
strate a relationship between psychological and cognitive improvements. 
implications of these findings will be discussed.
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Correspondence: Holly M. Miskey, PhD, Hefner VA Medical Center, 
Hefner VA Medical Center, 1601 Brenner Ave, Salisbury, NC 28144, 
United States. E-mail: Holly.Miskey@va.gov

a.J. JaK, L.d. CrOCKer, s.M. JurICK, b. bOyd, M. sandersOn-
CIMInO, a.V. KeLLer, L. TrenOVa, r. auPPerLe, C. rOdGers, 
a. LanG, d. sCHIeHser, s. nOrMan & e.W. TWaMLey. 
Neuropsychological outcomes following hybrid treatment for 
Veterans with comorbid TBI and PTSD.
Objective: Comorbidity of PTsD and history of TBi is high among iraq 
and Afghanistan-era Veterans (oiF/oeF/onD). Cognitive processing 
therapy (CPT) is empirically supported for treatment of PTsD, but is 
not designed to accommodate memory, attention, or problem solving 
deficits experienced by many Veterans. Compensatory cognitive reha-
bilitation (CogsMArT) is effective for cognitive deficits stemming from 
a variety of etiologies. We created a hybrid treatment that integrates 
components of CogsMArT into CPT to concurrently address cognitive 
and mental health challenges in Veterans with PTsD, history of TBi, 
and cognitive complaints.
Participants and Methods: 107 oiF/oeF/onD Veterans with PTsD 
and mild-moderate TBi history enrolled in a randomized controlled trial 
investigating efficacy of our novel hybrid treatment, sMArT-CPT, as 
compared to standard CPT. Veterans were randomized to sMArT-CPT 
(n=54) or CPT (n=53), and underwent neuropsychological assessment 
at baseline, completion of the 12 week intervention, and three months 
post-treatment. repeated measures AnoVA was used to compare 
groups.
results: groups were equivalent on demographic and injury variables. 
Both treatment groups exhibited clinically significant but not statisti-
cally different reductions in PTsD, neurobehavioral, and depressive 
symptoms. The sMArT-CPT group completed significantly more treat-
ment sessions (8.5 sessions) than the CPT group (6.6 sessions). The 
sMArT-CPT group showed significantly more improvement than the 
CPT group in attention and executive functioning.
Conclusions: individuals with PTsD, TBi, and cognitive complaints 
can successfully complete structured/empirically supported mental 
health therapy with or without modifications. reducing emotional 
distress in Veterans can also reduce neurobehavioral symptom reporting 
and improve cognitive functioning. Augmentation of therapy with cogni-
tive compensatory strategies may improve treatment adherence and 
attention/executive functioning symptoms in this population.
Correspondence: Amy J. Jak, Ph.D., VA Healthcare System, San Diego/
UCSD, 3350 La Jolla Village Dr., 151B, San Diego, CA 92161, United 
States. E-mail: ajak@ucsd.edu

J. sCOTT, G. Harb, J. brOWnLOW, J. Greene, r.C. Gur & 
r.J. rOss. Verbal Memory Functioning Moderates Psychotherapy 
Treatment Response in PTSD.
Objective: Posttraumatic stress disorder (PTsD) is associated with 
cognitive deficits in attention, executive control, and episodic memory, 
although few studies have investigated the relevance of these cogni-
tive difficulties for treatment outcomes. Here, we examined whether 1) 
neurocognitive performance, and 2) history of traumatic brain injury 
(TBi) were associated with response to cognitive-behavioral psycho-
therapy for PTsD-related sleep problems.
Participants and Methods: in a randomized controlled trial comparing 
imagery rehearsal (ir) to components of CBT for insomnia (cCBT-i) for 
PTsD-related recurrent nightmares, 94 u.s. Veterans completed tests 
from the Penn Computerized neurocognitive Battery (CnB) assessing 
attention, executive control, episodic memory, and spatial processing. 
TBi was assessed with a structured clinical interview. Mixed-effects 
models examined main effects of cognitive functioning and interactions 
with time for sleep and nightmare outcomes.
results: significant verbal immediate memory by time interactions were 
found for nightmare distress (p<.001), nightmare frequency (p<.001), 
and sleep quality (p=0.02), even after controlling for overall level of 

cognitive performance and depression. TBi exhibited main effects on all 
outcomes (p<.05) but no interactions with time (ps>.10).
Conclusions: Verbal memory moderated primary outcomes across two 
short-term psychotherapy sleep interventions, such that individuals 
with lower verbal immediate memory performance were less likely to 
respond to both treatments. Veterans with TBi displayed greater overall 
symptom severity at all timepoints but did not show altered trajecto-
ries of treatment response. our findings suggest that verbal memory 
functioning may be an important factor to consider in PTsD treatment 
implementation and outcomes.
Correspondence: J. Cobb Scott, Ph.D., Psychiatry, Perelman School of 
Medicine at the University of Pennsylvania, 3400 Spruce Street, 10th 
Floor, Gates Building, Philadelphia, PA 19104, United States. E-mail: 
scott1@upenn.edu

J.b. WILLIaMsOn, d. LaMb, M. HarCIareK & K.M. HeILMan. 
Lateralized limbic white matter integrity is associated with PTSD 
symptoms.
Objective: Mild traumatic brain injury (mTBi) is linked to post trau-
matic stress disorder (PTsD). mTBi may damage white matter connec-
tion between frontal cortex and amygdala, a mediator of emotions such 
as fear and anger. Further, based on right-left hemispheric differences 
in emotional processing, there may be laterality effects of injury.
Participants and Methods: 59 veterans including 23 with mTBi and 
PTsD, 14 without history of mTBi or PTsD, 7 with history of PTsD, 
and 15 with only mTBi were assessed. Fractional Anisotropy (FA) was 
derived from a 64 direction HArDi sequence acquired at 3T using TBss 
and then a white matter atlas (Johns Hopkins) was used to identify 
white matter pathways. self-report assessments including the PTsD 
Checklist – Military version and symptom Checklist 90 revised were 
administered. Based on a priori hypotheses, we analyzed the relationship 
between right and left uncinate fasciculus (uF) DTi-FA and emotional 
dysregulation.
results: FA of right uF, a critical limbic-prefrontal pathway, was 
correlated with symptoms of emotional dysregulation. lower DTi-FA 
in this region was associated with symptoms of disturbing memories and 
dreams, reminders of military experience, avoidance behavior, angry 
outbursts, and jumpiness/ease of startle. Further, symptoms of hostility 
and anxiety were also associated. subjects without history of PTsD had 
higher DTi-FA in this region.
Conclusions: As predicted, a reduction of right uF connectivity 
between prefrontal and limbic areas is related to symptoms of emotional 
dysregulation in a sample of combat veterans with and without TBi and 
PTsD. This may represent a neurological vulnerability to symptoms of 
emotional dysregulation in this population.
Correspondence: John B. Williamson, PhD, Neurology, University of 
Florida, 2775 NW 106 Way, Gainesville, FL 32606, United States. 
E-mail: john.williamson@neurology.ufl.edu

e. LerITz, r. MCGLInCHey, W.P. MILberG & r. JOrGe. TBI 
and PTSD Moderate the Relationship Between Blood Pressure and 
Cortical Thickness in OEF/OIF/OND Veterans.
Objective: it is becoming clear that elevated cardiovascular (CV) risk 
factors, such as high blood pressure (BP), are prevalent in Veterans 
of oeF/oiF/onD. High BP, especially in mid-life, is associated with 
serious vascular disease, and higher risk for the development of vascu-
lar-related cognitive impairment and dementia. We have demonstrated 
that even sub-clinically elevated levels of BP can negatively affect aspects 
of neural integrity, including cortical thickness (CT). PTsD, TBi and 
blast exposures are prevalent in the oiF/oeF/onD cohort, and also 
have negative effects on brain structure, but there is little information 
regarding how these factors interact with CV risk.
Participants and Methods: 239 oeF/oiF/onD Veterans (mean age 
32.5) underwent comprehensive physiological/medical, psychiatric, and 
neuroimaging assessment at the TrACTs national research Center. 
Free surfer morphometric glM procedures evaluated the association 
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between BP and CT along every vertex on the cortical mantle. Hier-
archical regression analyses examined the contribution of PTsD, TBi 
and blast exposure to clusters in which higher BP was associated with 
reduced CT.
results: Higher BP was associated with reduced CT in several bilat-
eral regions, including frontal and temporal brain areas. This was seen 
even for BP values that fell below clinical threshold for hypertension 
diagnosis. For the frontal cluster, number of lifetime TBis and a PTsD 
diagnosis were most predictive of CT, while for the temporal cluster, 
total number of blast exposures predicted CT.
Conclusions: BP is negatively associated with CT in younger veterans 
in regions that we have reported are affected in older non-veterans.  
A history of TBi, blast exposures and PTsD increased the negative 
effect of BP on CT.
Correspondence: Elizabeth Leritz, PhD, Harvard Medical School, VA 
Boston Healthcare System, 150 South Huntington Ave, GRECC 182 
(JP), Boston, MA 02130, United States. E-mail: elizabeth_leritz@hms.
harvard.edu

Poster session 3. Peds 1

9:30–10:45 a.m.

acquired brain Injury (TbI/
Cerebrovascular Injury & disease - Child)

G. aLVarez, s. susKauer & b. sLOMIne. Clinical Features of 
Young Children with Disorders of Consciousness.
Objective: Disorders of Consciousness (DoC), including vegetative (Vs) 
and minimally conscious states (MCs), can occur following severe brain 
injury. Assessment of DoC is challenging in all patients due to ques-
tionable and inconsistent responses; however, evaluation is particularly 
challenging in young children because of their limited repertoire of 
developmentally-expected behaviors. The purpose of this study was to 
describe clinical features in a convenience sample of young children with 
DoC, including exam findings of those in MCs and those who emerged 
into a conscious state (Cs).
Participants and Methods: Chart review was conducted for 25 chil-
dren admitted to a pediatric inpatient rehabilitation facility directly 
from an acute care hospital following a new neurologic injury or illness 
(TBi = 5, Acquired = 20). Age ranged from 6 months through 5 years 
(M = 2.61). All children were identified to have DoC upon admission 
(Vs = 14, MCs = 11).
results: Five children (ages 1-5 years) emerged into Cs by discharge. 
All 5 of these children demonstrated features consistent with MCs 
at admission. The 11 children in MCs at admission displayed visual 
fixation and/or contingent affective responding; none showed clear 
command following. of those in Vs at admission, 36% progressed to 
MCs. At discharge, only 3 children clearly followed commands (ages 2, 
4, and 5), each of whom were in Cs.
Conclusions: These results contribute to the small literature on DoC in 
children. Consistent with previous studies of older children, higher level 
of consciousness at admission appears associated with better outcomes 
at discharge. The vast majority of the sample was not observed to follow 
simple motor commands. overall, future research is needed to establish 
more distinctive and developmentally relevant behaviors suggestive of 
MCs in young children, as well as identify factors associated with emer-
gence into Cs in this population.
Correspondence: Gabrielle Alvarez, M.S., Neuropsychology, Kennedy 
Krieger Institute, 2102 Bank St, Baltimore, MD 21231, United States. 
E-mail: alvarezg@kennedykrieger.org

T. anTOnInI, a. Cassedy, H. TayLOr, T. sTanCIn, 
M. KIrKWOOd, K.O. yeaTes & s.L. Wade. Changes in 
Parenting Skills Following Participation in Two Versions of 
an Online Parenting Program Designed for Families of Young 
Children with TBI.
Objective: Traumatic brain injury (TBi) renders young children vulner-
able to behavioral difficulties. Positive parent-child interactions may 
mitigate these difficulties. Parent-skills training programs that focus 
on improving parental warm responsiveness and consistent discipline 
may improve parent-child interactions and reduce problem behavior. 
This study examined changes in observed parenting behaviors following 
participation in an online parent-skills program designed for families 
of young children with TBi.
Participants and Methods: Participants included 113 families with 
a 3-10-year-old child who had sustained a complicated mild to severe 
TBi. They were randomly assigned to 1 of 3 groups: a 10-14-session 
online parenting skills program that included didactic information about 
TBi and stress management (n=39), an ‘express’ 7-session parenting 
skills program (n=36), or an internet resource comparison group that 
offered online TBi information (n=38). Parent-child interactions were 
recorded pre- and post-intervention and the number of positive and 
negative behaviors exhibited by parents was coded. generalized esti-
mating equations were used to examine post-intervention parenting 
behaviors across the groups, controlling for site, child’s current age, age 
at injury, time since injury, TBi severity, parent marital status, family 
income, and observed parenting behaviors at baseline.
results: Both parenting skills groups exhibited significantly higher 
numbers of positive behaviors and significantly lower numbers of 
negative behaviors compared with the internet resources group. The 
two parenting skills groups did not differ from each other in positive or 
negative parenting behaviors.
Conclusions: Both parent-skills programs successfully promoted posi-
tive and decreased negative parenting behaviors. However, parents did 
not show additional benefit from the longer version of the program. 
Thus, a brief, targeted ‘express’ parenting program may be the most 
practical intervention option to improve parent-child interactions post 
TBi.
Correspondence: Tanya Antonini, Texas Children's Hospital, 4055 
South Braeswood Blvd., Apt 212, Houston, TX 77025, United States. 
E-mail: tanya.antonini@gmail.com

W. arCHaMbauLT, J. LéPIne, r.d. MOOre, d. beLLeMare & 
d. eLLeMberG. Differences in the Psycho-Affective Profile and 
ADHD Index Scales in Adolescent Hockey Players with a History 
of Concussions.
Objective: To determine differences in psycho-affective health, execu-
tive functions and ADHD symptoms between adolescent hockey players 
who sustained a concussive injuries and their control teammates.
Participants and Methods: eighty-four hockey players (54 with a 
history of concussions, 30 without) from Québec minor hockey Pee-Wee, 
Bantam and Midget categories (ages 11-17) participated in the current 
study. Athletes completed a psycho-affective assessment consisting 
of the Depression (BDi) and Anxiety inventories (BAi) of the Beck 
youth inventory (Byi). Furthermore, parents filled out the BrieF and 
Conners-3 questionnaires evaluating their child’s executive functions 
and ADHD behavioral expression, respectively. Athletes with a diagnosis 
of ADHD or any other developmental disorder were excluded from anal-
yses. independent t-tests were used to analyze the mean t-score between 
concussed and control athletes for the BAi, BDi and every scale of the 
BrieF and Conners questionnaires.
results: BAi and BDi t-scores were significantly higher for teenagers 
with a history of concussion (BAi means = 47.83 vs. 44.50; p = .013; 
BDi means = 46.65 vs. 41.70; p < .001) as was the ADHD index from 
the Conners-3 (mean = 0.94 vs. 0.37; p = .043). Furthermore, there was 
a group trend for the ADHD probability factor of the Conners-3 (mean 
= 29.98 vs. 24.43; p = .078). group means for all the other scales were 
not significantly different (ps ≥ .124 for all).
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Conclusions: Compared to adolescents without a history of concussion, 
those reporting concussive injuries present some alterations in their 
psycho-affective health. in addition, even when controlling for ADHD 
diagnoses, a relation between history of concussion and the degree 
of ADHD behaviors was observed. Additional longitudinal research 
is necessary to better understand the nature, duration, and causality 
of alterations observed in adolescent hockey players with a history of 
concussion.
Correspondence: William Archambault, Kinesiology, Université de 
Montréal, 2250 rue Guy, Apt. 103, Montréal, QC H3H 2M3, Canada. 
E-mail: will_a11@hotmail.com

C.M. baILey, J. GaITLey, s. brIsKIn, s. MaderCIC & 
P. FasTenau. Pre-Injury Child-SCAT3 Performance in a Youth 
Sports Sample.
Objective: in 2012, the standardized Concussion Assessment Tool 
3rd edition (sCAT3) was adapted and endorsed for use with pediatric 
populations (Child-sCAT3) by the most recent international consensus 
statement on concussion in sport (McCrory et al., 2012). Though widely 
used, limited information is available regarding its utility in children. 
The current study examined the performance of healthy youth athletes 
on Child-sCAT3.
Participants and Methods: 86 healthy youth hockey athletes (92% 
male, M age=10.19; Age range=5-15) completed a baseline concussion 
battery that included the Child-sCAT3, concussion symptom ques-
tionnaires, and a battery of commonly administered neurocognitive 
testing. Performance on the cognitive testing from the Child-sCAT3 
was examined to determine if age of youth athletes was related to Child-
sCAT3 performance and if significant differences existed between 
older (13+;n=17) versus elementary-age athletes (5-12;n=69). A zero-
order pearson correlation was completed examining the relationship 
between age and Child-sCAT3 performance. An independent t-test was 
completed to examine differences in performance by age group.
results: Age showed a large correlation to Child-sCAT3 performance 
(r=.58,p<.001). Also, mean performance on the cognitive portion of the 
Child-sCAT3 in middle-school age athletes (M=26.41, sD=1.62) was 
significantly (p<.001) higher than elementary-age athletes (M=23.58, 
sD=3.33).
Conclusions: Findings showed a large effect of age on Child-sCAT3 
cognitive performance, with middle-school age athletes showing levels 
of performance similar to high-school and college-age athletes, while 
elementary-age athletes (the targeted population of the measure) 
performed meaningfully below older athletes. The findings suggest that 
different normative data is required for use of the Child-sCAT3 with 
younger athletes and may raise questions regarding the overall utility 
of this measure with elementary-age athletes.
Correspondence: Christopher M. Bailey, Ph.D., Neurology, University 
Hospitals Case Medical Center, 11100 Euclid Ave, Mail Stop HAN 5040, 
Cleveland, OH 44106, United States. E-mail: christopher.bailey3@
uhhospitals.org

b.C. bauGHMan, b.L. breTT, r. rezaIe & s. narayana. The 
Relationship Between Multi-modal Neuropsychological Measures 
and Head Impact Telemetry Over the Course of a Single High 
School Soccer Season.
Objective: increased attention to the long-term effects of subconcus-
sive head impacts has led to attempts to better quantify these blows 
and to sensitively measure clinical outcomes. Due to inconsistencies in 
accelerometer data, clinical utility has yet to be established (Breedlove 
et al., 2012; nauheim et al., 2003). Furthermore, debate continues 
regarding the necessity of neuropsychological testing in athletes with 
mTBi (randolph, McCrea, & Barr, 2003; Van kampen et al., 2006). 
We investigated the relationship between these two methodologies in a 
sample of high school soccer players.
Participants and Methods: A homogenous sample of healthy, adoles-
cent females (n=11) completed a pre and post season, multimodal 

neurocognitive battery. Head impacts were quantified using accelerome-
ters (X-Patch, X2 Biosystems). Although not reported here, participants 
also completed multi-modal neuroimaging (i.e., fMri, diffusion tensor 
imaging, magnetoencephalography, transcranial magnetic stimula-
tion). linear and angular accelerometer metrics were calculated across 
multiple force thresholds. reliable change indices (rCis; iverson, 2001) 
were calculated. Correlations were explored between neuropsychological 
tests and between nP and impact telemetry.
results: neuropsychological performance was variable, although no 
meaningful deficits were noted at any time point. Mean rCis were not 
significant (-.23 - .70) and not correlated to accelerometers, with the 
exception of phonemic fluency (r = .85, p < .01). Correlations between 
impact telemetry and nP testing were generally non-significant, save 
for select processing speed, executive function, and delayed memory 
tasks (.59 - .78).
Conclusions: Despite significant head impact telemetry over the course 
of a single soccer season (e.g., max linear acceleration >150g; >150+, 
20g blows), there was no consistent evidence to suggest alterations in 
neuropsychological test performance. implications for clinical manage-
ment and future studies will be addressed.
Correspondence: Brandon C. Baughman, Phd, Semmes-Murphey Clinic, 
6325 Humphreys Blvd., Memphis, TN 38120, United States. E-mail: 
bbaughman@semmes-murphey.com

b. bIeKMan, e.a. WILde, X. LI, J. HunTer, G. HanTen, 
a.C. VasQuez, a. sCHMIdT, z.d. CHu & H. LeVIn. Frontal 
Lobe Volume and Thickness Differences Between Children With 
Traumatic Brain Injury and Children With Orthopedic Injury.
Objective: Traumatic brain injury (TBi) is one of the most common 
causes of pathology and the most common cause of death in children. 
neuroimaging, specifically volumetric analysis of cortical regions, has 
been an increasingly significant area of interest. This study contributes 
to the ongoing research into volumetric differences following pediatric 
TBi.
Participants and Methods: 16 children with complicated-mild or 
moderate TBi, 18 children with severe TBi, and 23 children with 
orthopedic injury (oi), matched on demographic variables such 
as sex, race, and ses, were recruited. All participants underwent a 
T1-weighted Mri sequence at 12 months post-injury. The T1 images 
were processed through the Freesurfer pipeline, which created cortical 
thickness and volume measurements using regions of interest based on 
the Desikan-killiany atlas. Thickness and volume of the left and right 
hemispheres were averaged to create a composite.
results: AnoVA found a significant main effect of injury group for 
the thickness of the caudal middle frontal cortex (p=.002), lateral orbi-
tofrontal cortex (p=.006), medial orbitofrontal cortex (p=.02), rostral 
middle frontal cortex (p=.0004), and superior frontal cortex (p=.0003). 
Additionally, AnoVA found a significant main effect of injury group 
for the volume of the lateral orbitofrontal cortex (p=.002), and superior 
frontal cortex (p=.03).
Conclusions: Consistent with previous findings, children with TBi have 
cortical thickness and cortical volume differences with oi controls. More 
research is needed to know whether cortical volume and thickness differ-
ences precede or succeed TBi.
Correspondence: Brian Biekman, Physical Medicine & Rehabilitation, 
Baylor College of Medicine, 9707 Rathbone, Houston, TX 77031, United 
States. E-mail: Brian.Biekman@bcm.edu

a.r. burns, C. aHrabI-neJad, e. duGI, I. HeaTOn, 
J.b. neWMan & G.a. GIOIa. Changes in Executive Functioning 
Following Concussion: Comparisons Between ADHD, Learning 
Disability, and Typically Developing Children and Adolescents.
Objective: To examine changes in executive functioning (eF) post- 
concussion between children with Attention-Deficit/Hyperactivity 
Disorder (ADHD), learning Disabilities (lD), and typically developing 
(TD) children.
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Participants and Methods: Children seen in a specialty concussion 
clinic within 1 month of injury were classified on premorbid diagnosis by 
a clinician (according to clinical interview) and matched on gender, age, 
and days since injury, yielding 38 of each ADHD, lD, and TD with concus-
sion (68% male; mean age= 13.79; mean days since injury = 14.28).  
Patients and parents completed a 30-item monitoring version of the 
BrieF during initial and follow-up clinic visits; scores were adjusted 
for retrospective pre-injury ratings. one way and repeated Measures 
AnoVAs were conducted.
results: self-reported change in eF deficits following concussion did 
not significantly differ across groups. Parents reported significantly 
greater increases in eF deficits following a concussion when their child 
had a lD compared to those with ADHD (p=0.012). specifically, 
Working Memory (p=0.004) and emotional Control (p=0.039) deficits 
were reported to increase more significantly in children with lD than 
those with ADHD. However, parent report did not indicate a significant 
difference between TD children and those with either ADHD or lD. All 
groups reported significant improvements in eF from their initial visit 
to their follow-up visit, (parent-report F(1, 64) = 15.598, p = 0.000 
and self-report F(1, 58) = 25.785, p = 0.000). There were no significant 
differences in the rate of change in eF across groups.
Conclusions: Following a concussion, ADHD, lD, and TD individuals 
experience an increase in executive functioning deficits. Based on parent 
report, those with a lD experience more significant increases compared 
to ADHD individuals. Despite this finding, eF functioning difficulties 
following concussion were found to improve at similar rates over time 
in TD children and those with ADHD or lD.
Correspondence: Alison R. Burns, PhD, Neuropsychology, Children's 
National Health System, 15245 Shady Grove Road, Suite 350, Rockville, 
MD 20850, United States. E-mail: alburns@childrensnational.org

M.L. COHen, d. TuLsKy, J. WanG, H. berTIsCH, P. KIsaLa, 
K.O. yeaTes & F.P. rIVara. Parent Ratings of Language 
Problems After Pediatric Traumatic Brain Injury.
Objective: To identify longitudinal trends in parent-reported language 
problems in children with traumatic brain injury (TBi).
Participants and Methods: Parents of 170 children with TBi 
completed a battery of outcome measures soon after injury (reporting on 
premorbid functioning), and again 6 and 12 months post-injury. of the 
total sample, 123 (72.4%) children had mild TBi and 47 (27.6%) had 
moderate or severe (mod/sev) TBi. language abilities were measured 
with the TBi-Qol Communication item bank (CiB), a version of the 
neuro-Qol Communication item pool that has been optimized and 
calibrated for individuals with TBi. items from the short form of the 
TBi-Qol CiB formed two composite scores - receptive language and 
expressive language. Analyses targeted both within-group (over time) 
and between-group (mild versus mod/sev) differences, adjusting for age, 
sex, and when appropriate, baseline score and TBi severity.
results: six months after injury, both groups were rated to have lower 
receptive language skills than before injury (mod/sev worse than mild). 
The mod/sev group was also rated to have reduced expressive language 
skills. Twelve months after injury, these problems persisted and were 
not significantly better than at 6 months.
Conclusions: Parents reported that their children displayed at least 
subtle language problems 6 and 12 months after TBi, even mild TBi. 
Further research is needed on how well these perceptions cohere 
with objective measures of language and with measures of language 
pragmatics.
Correspondence: Mathew L. Cohen, University of Delaware, 540 S. 
College Ave., Room 210CC, Newark, DE 19713, United States. E-mail: 
mlcohen@udel.edu

P. COHen, a. suFrInKO, r. eLbIn, M.W. COLLIns & 
a.P. KOnTOs. Do Initial Symptom Factor Scores Predict 
Subsequent Impairment following Concussion?
Objective: High symptom scores at initial visit (Meehan et al., 2013) 
and at baseline (Custer et al., 2016) are predictive of impairment and 
protracted recovery following concussion. However, the predictive value 
of symptom factors (e.g., kontos et al., 2012) on subsequent impair-
ment is unknown. The purpose of this study was to examine the ability 
of patients’ symptom factor scores at their initial clinic visit to predict 
neurocognitive and vestibular/oculomotor impairment at their second 
clinic visit.
Participants and Methods: Participants included 72 athletes aged 
13-22 with a sport-related concussion. Participants completed the 
Post-Concussion symptom scale (PCss), immediate Post-concussion 
Assessment and Cognitive Testing (imPACT), and Vestibular/ocular 
Motor screening (VoMs) at 1 week post-injury and again approxi-
mately 2-4 weeks post-injury. PCss scores were aggregated into 
symptom factors per kontos et al. (2012). Multiple regressions were 
conducted with symptom factors at <1 week as predictors of imPACT 
and VoMs, scores at 2-4 weeks and recovery time.
results: The cognitive fatigue/migraine symptom factor predicted 
impairment on visual memory (β=-.348, p=.033) and reaction time 
(β=.003, p=.029). The affective symptom factor predicted higher scores 
on the horizontal (β=.398, p=.019) and vertical saccades (β=.390, 
p=.031), and vertical (β=.571, p=.013), and horizontal vestibular 
ocular reflex (Vor) (β=.471, p=.030). symptom factor scores did not 
significantly predict recovery time.
Conclusions: Clinicians can utilize patient’s initial symptom factor 
scores to better predict subsequent impairment and identify patients 
for earlier, targeted treatment. Patients with anxiety/mood symptoms 
following concussion may experience increased vestibular impairment 
following concussion.
Correspondence: Paul Cohen, PsyD, Orthopedic Surgery, University 
of Pittsburgh Medical Center, 3200 South Water Street, UPMC Sports 
Medicine Concussion Program, Pittsburgh, PA 15203, United States. 
E-mail: cohenpe@upmc.edu

a.n. danGueCan, T. WILLIaMs & r. WesTMaCOTT. Stability of 
overall intellectual functioning into early school-age for children 
with neonatal arterial ischemic stroke.
Objective: Children with neonatal arterial ischemic stroke (Ais) are at 
risk for long-term cognitive deficits (Westmacott et al., 2009). others 
have studied overall intellectual functioning (full scale iQ; FsiQ) over 
time in this population, but have not considered stability within or 
decline from the Average range. The latter can have important implica-
tions for prognosis and treatment planning. We examined the stability 
of Average and below Average FsiQ scores longitudinally (between 
pre-school and school-age) in children with neonatal Ais, while consid-
ering several neurological variables (e.g., seizures, lesion size).
Participants and Methods: our sample consisted of 24 children with 
neonatal Ais who underwent neuropsychological testing between 2005 
and 2015 at sickkids Hospital in Toronto. All children had both WPPsi 
(iii or iV) and WisC (iii, iV, or V) testing with valid FsiQ at an average 
of 3 years apart. exclusion criteria included non-neonatal Ais, cerebral 
sinovenous thrombosis (CsVT), and moya moya disease.
results: only lesion size predicted WPPsi and WisC FsiQ. For subse-
quent analyses, FsiQ was analyzed as a dichotomous variable reflecting 
Average (standard score ≥ 90) or below Average (<90) functioning. 
WPPsi and WisC FsiQ scores were highly stable over time (χ2 = 10.97, 
p<.01). 10 patients had below Average FsiQ on the WPPsi, of which 9 
remained below Average on the WisC. 14 patients had at least Average 
FsiQ on the WPPsi, of which 11 remained Average; 3 declined by 15 or 
16 standard score points to below Average on the WisC. All 3 patients 
who showed FsiQ decline had combined cortical/subcortical lesions 
and hemiparesis.
Conclusions: Pre-school intellectual functioning remains stable into the 
school-age years for most children with neonatal Ais; thus, clinicians 

INS17_Prog_Abs_Index-3.indd   68 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 69

may consider using low pre-school FsiQ to advocate for early school/
community interventions. Close monitoring may be warranted for chil-
dren with cortical/subcortical lesions and hemiparesis, as they may be 
at increased risk for cognitive decline.
Correspondence: Ashley N. Danguecan, Ph.D., Psychology, Hospital 
for Sick Children, Hospital for Sick Children, 555 University Avenue, 
Toronto, ON M5G1X8, Canada. E-mail: ashley.danguecan@sickkids.ca

b. dunCan, J. KIeFeL & K. OnO. A Comparison of Performance 
Validity on the CNS Vital Signs (CNSVS) Validity Indicators and 
Green’s Medical Symptom Validity Test (MSVT) in a Sample of 
Pediatric Concussion Patients.
Objective: The purpose of this study is to compare the CnsVs validity 
indicators to green’s MsVT and to characterize the populations that 
passed/failed either measure in a sample of children with concussion.
Participants and Methods: This study consists of 48 children  
(8-16 years) who sustained a concussion within 0-3 months of testing. 
Participants were administered a standard neuropsychological battery, 
including the MsVT, a well-validated tool in pediatric concussion  
(kirkwood & kirk, 2010).
results: Chi-square tests of independence were run to examine the 
relation between the MsVT and each validity indicator for the major 
domains of the CnsVs, and the overall CnsVs neurocognition index 
(CnsVs-ni). The MsVT was significantly related to the CnsVs 
Processing speed (X2=7.380, p=.007 reaction Time (X2 =6.146, 
p=.013), and Composite Memory (X2=5.812, p=.016) domains, as well 
as the CnsVs-ni (X2=4.438, p=.035). subjects were then categorized 
into four groups based on whether they passed/failed either validity 
measure (i.e., MsVT and the CnsVs-ni). A one-way AnoVA revealed 
a significant effect for self-report of hyperactivity [F(3,37)=2.983, 
p=.044], such that individuals that passed one or the other validity 
measure were reporting more hyperactivity compared to individuals 
that failed both or passed both.
Conclusions: Preliminary results suggest that validity indicators on 
the CnsVs and the MsVT are fairly similar. However, results also 
indicated that failing one or the other validity measure was indicative of 
higher levels of hyperactivity, suggesting possible interactions between 
hyperactivity, attention, and performance on validity measures. These 
results highlight the importance of assessing performance validity in the 
context of comorbid cognitive dysfunctions. This research contributes 
to the growing literature on performance validity testing in children, 
specifically using the CnsVs (Brooks, sherman, & iverson, 2014).
Correspondence: Brittany Duncan, MA, Neuropsychology, Children's 
Healthcare of Atlanta, 7075 Derby Court, Cumming, GA 30040, United 
States. E-mail: brit021491@gmail.com

J. Faber, e.a. WILde, X. LI, G. HanTen, J. HunTer, L. eWInG-
CObbs, M.e. aITKen, M. MaCLeOd, z.d. CHu & H.s. LeVIn. 
Executive Functioning and Diffusion Tensor Imaging in TBI.
Objective: executive functioning complaints are common among chil-
dren with traumatic brain injury (TBi).
Participants and Methods: The Delis-kaplan executive Functioning 
system (D-keFs) Color Word interference test (Delis, kaplan & 
kramer, 2011), a measure of working memory, cognitive flexibility, 
and inhibitory control was administered to 21 (6F/15M) children aged 
10–18 years, who sustained moderate to severe TBi as toddlers and were 
scanned 5-15 years later. The comparison group was 17 (6F/11M) typi-
cally-developing children, matched on gender, age, ses, and ethnicity. 
We examined group differences in D-keFs Color Word interference 
test performance and diffusion tensor imaging (DTi)-derived frac-
tional anisotropy (FA) and apparent diffusion coefficient (ADC) of the 
corpus callosum (CC), frontal white matter (FWM), uncinate fasciculus, 
cingulate, and ventral striatum (Vs). DTi metrics were correlated with 
D-keFs scaled scores for word reading, interference, and interfer-
ence-switching conditions.

results: D-keFs scaled scores on word reading (p=0.043), inter-
ference (p=0.013), and interference-switching (p=0.007) conditions 
significantly differed between the TBi and control groups, with better 
performance in the control group. The TBi group demonstrated signifi-
cantly lower FA in the CC total (p=0.013), body (p=0.016), and genu 
(p=0.027). ADC in the TBi group was significantly higher for the 
CC total (p=0.001), body (p=0.005), genu (p=0.002), CC splenium 
(p=0.002), left FWM (p=0.009), and left cingulum (p=0.050). in the 
TBi group, D-keFs scores significantly correlated with ADC of the left 
uncinate fasciculus (r= -0.460, p=.041), such that poorer performance 
was associated with decreased white matter integrity.
Conclusions: Deficits in executive functioning may persist for years 
following injury and may detrimentally impact academic and social 
outcomes. These deficits may be related to injury-induced structural 
changes in white matter integrity.
Correspondence: Jessica Faber, B. A., Baylor College of Medicine, One 
Baylor Plaza, Houston, TX 77030, United States. E-mail: jesfaber@
gmail.com

T.b. Fay-MCCLyMOnT, K.O. yeaTes, s. benseLer & 
b. brOOKs. Neuropsychological, behavioural, and quality 
of life outcomes in a cohort of children with autoimmune 
encephalopathies.
Objective: little is known about the impact of autoimmune encepha-
lopathies on functioning in children. The objective is to examine neuro-
psychological performance in 12 children with autoimmune encepha-
lopathy, their recovery over time, and behavioural and quality of life 
outcomes.
Participants and Methods: Participants included 12 children with 
autoimmune encephalopathy (including 5 anti-nMDAr, 3 autoim-
mune [unspecified], 2 mycoplasma, 1 rasmussen’s encephalitis, and 1 
post-infectious cerebellitis) aged 6 to 17 (mean age = 13.13, sD = 3.6; 
8 girls, 4 boys). Children completed neuropsychological testing from 1 
month to 1 year after onset (Time 1 mean = 4.9 months after initial 
symptoms), and again from 1 month to 2 years later (n=7), based on 
clinical need.
results: global functioning was relatively preserved (i.e., neuro-
cognition index or abbreviated full scale intellectual quotient= 88 
[sD=20.65]) at time 1. Total number of neuropsychological deficits did 
not differ by diagnosis (p>.05). Areas of difficulty included motor speed, 
reaction time, attention, and executive functioning (deficits apparent 
in 25-30% of cases). Children tested closer to time of onset or with 
continuing seizures throughout recovery fared worse than those tested 
later in time or without seizures. Parent questionnaires did not reveal 
marked internalizing or externalizing problems (i.e., BAsC Behavioral 
symptom index T score = 51, sD=10). Parent rated quality of life was 
mildly impacted in most cases (PedsQl mean=69.28, sD=16.4). repeat 
assessment showed reliable change over time, but continuing dysex-
ecutive difficulties in some children, especially those with continuing 
seizures.
Conclusions: Children with autoimmune encephalopathy demonstrate 
primarily executive difficulties, with some recovery seen over the first 
year post-injury. Continuing problems are more prevalent in those with 
ongoing seizures.
Correspondence: Taryn B. Fay-McClymont, Ph.D., Neuropsychology, 
Alberta Children's Hospital, 416 3500 Varsity Drive NW, Calgary,  
AB T2L 1Y3, Canada. E-mail: tarynfay@gmail.com

e. HIrsT, a.e. THOrnTOn & d. COX. Epidemiology of Sport and 
Non-Sport-Related Concussion in Adolescents.
Objective: To investigate and report on the prevalence and correlates of 
concussions experienced within the past year in a provincially represen-
tative sample of adolescents. in particular, to evaluate the incidence of 
concussion across gender, age, and activity, and to examine the health 
and mental health correlates of concussion.
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Participants and Methods: Data for this study were taken from the 
most recent BC Adolescent Health survey (BC AHs, 2013) from the 
McCreary Centre society. The BC AHs is a repeated cross-sectional 
survey of youth ages 12-19 in the province of British Columbia, Canada. 
The target population included all students enrolled in grades 7 to 12 
in mainstream public schools. This provided survey data on 29, 832 
students, which is weighted to provide an accurate representation of all 
students in British Columbia in grades 7 through 12.
results: To accommodate complex survey data, Complex samples 
module in sPss was used to run crosstabs and logistic regression. Prev-
alence for concussion in the past 12 months was 16% (19% of males, 
14% of females). rates of concussion were higher in individuals involved 
in sports with or without a coach compared to those individuals who are 
not involved in sports (p < 0.001). rates of poor mental health were 
higher in individuals with a history of at least one concussion in the past 
12 months (p < 0.001). reporting a greater number of concussions in 
the past year was also associated with poorer reported mental health 
(p < 0.001).
Conclusions: rates of concussion in the adolescent population surveyed 
in this research are higher than most estimates. This study contrib-
utes to the understanding of the epidemiology of concussion and can 
inform prevention and possible treatment. Further research is required 
to determine the nature of the risks and consequences of concussion in 
adolescence.
Correspondence: Emily Hirst, Psychology, Simon Fraser Univsersity, 
3755 West 6th Ave, Unit 124, Vancouver, BC V6R1V1, Canada. E-mail: 
ehirst@psych.ubc.ca

a. HOLLand, P. PLuMb, K. GOOdsPeed, P.L. sTaVInOHa & 
M.M. dOWLInG. Predicting Long-Term Cognitive Outcomes of 
Pediatric Stroke According to Stroke Severity Classification.
Objective: The Pediatric stroke outcome Measure (PsoM) rates neuro-
logical impairment. This study investigated the relationship between 
initial PsoM score and long-term cognitive outcome, hypothesizing 
worse initial PsoM score would predict lower iQ at long-term follow-up. 
other factors considered were months post stroke and age at stroke.
Participants and Methods: PsoM scores at initial visit and iQ scores 
at long-term follow-up (M=3.77 years) were obtained for 84 survivors of 
pediatric stroke ages 4:0-25:6 (M=11:5 years; 37 females). Age at stroke 
ranged 0-18:5 years (M=7:8). groups were created based on PsoM 
score: 52 low-severity (0-1.0) and 32 high-severity (1.5+). groups did 
not differ on gender ratios, age at stroke, age at testing, months post 
stroke, or stroke-related medical variables. PsoM, age at stroke, and 
months post stroke were entered into stepwise regressions separately 
for each group.
results: Mean iQ for the high-severity group was 79.41 (sD=16.92), 
significantly lower than the low-severity group mean of 88.08 
(sD=16.78; p=.024). For the low-severity group, the regression was 
significant (F=3.503; p=.022) with only months post stroke contrib-
uting significantly (b=-.487; p=.004). For the high-severity group, the 
regression was significant (F=4.079; p=.016) with only PsoM score 
contributing significantly (b=-.420; p=.018).
Conclusions: PsoM was more relevant than age at stroke in predicting 
cognitive outcome, and greater stroke severity was associated with lower 
iQ at long-term follow-up. Findings suggest that with initial PsoM <1.5, 
months post stroke may be more important than age at stroke in deter-
mining cognitive outcome, with an inverse relationship between months 
post stroke and iQ. in contrast, with initial PsoM >1.0, severity may be 
the most significant determining factor of long-term cognitive outcome. 
improved outcome predictions could improve efforts toward early inter-
vention. study limitations and future directions will be discussed.
Correspondence: Alice Ann Holland, PhD, Children's Medical Center 
Dallas, 6300 Harry Hines Blvd., Suite 900, Dallas, TX 75235,  
United States. E-mail: Alice.Ann.Holland@childrens.com

r.a. HOWarTH, M. Jay, a. KrenTzeL, C. GHILaIn & 
L.s. bLaCKWeLL. Functional Outcomes for Pediatric Patients 
Diagnosed with Anti-NMDA Receptor Encephalitis during 
Inpatient Rehabilitation.
Objective: Anti-nMDA receptor encephalitis is an auto-immune 
disorder with a predictable clinical course. neurocognitive domains 
often impacted include attention, executive functioning, memory, and 
language. little is known about the early functional outcomes and 
neurocognitive recovery in pediatric patients. Accordingly, the current 
study examined the functional status of pediatric patients diagnosed 
with Anti-nMDA encephalitis during inpatient rehabilitation.
Participants and Methods: Participants included 25 patients (64% 
female; 56% African American) who were admitted for inpatient reha-
bilitation. on average, patients were 10.34 years of age (sD = 4.97) 
at the time of diagnosis and length of stay ranged from 15 - 108 days  
(M = 43.77). Functional status upon admission and discharge was 
evaluated using the Functional independence Measure for Children 
(WeeFiM) Developmental Functional Quotient (DFQ, % of age-ap-
propriate function). A subset of patients were also administered the 
Cognitive and linguistic scale (CAls).
results: Mean WeeFiM Total DFQ score at admission was 27.40 
(range: 15.03 – 62.64) and at discharge was 51.97 (range: 15.03 - 
91.87). Average change in WeeFiM Total DFQ scores from admission 
to discharge was 25.86 (range: -8.32 - 75.17, p < .01). WeeFiM domain 
scores improved between admission and discharge (self-Care: p <.001, 
Cognition: p <.01, Mobility: p <.001). For those patients with CAls 
data (n=10), correlations with WeeFiM DFQ scores ranged from 0.67 to 
0.99. younger children exhibited worse functional outcomes compared 
to older children (p <.05).
Conclusions: results suggest that children with Anti-nMDA enceph-
alitis often show functional improvements during inpatient rehabilita-
tion, despite ongoing functional deficits at discharge; however, younger 
patients may be at particular risk for worse outcomes. Further research 
is necessary to identify predictors of functional and cognitive outcome 
in this population.
Correspondence: Robyn A. Howarth, Ph.D., Neuropsychology, 
Children's Healthcare of Atlanta, Children's Healthcare of Atlanta, 
Neuropsychology, 5455 Meridian Mark Rd. NE Suite 180, Atlanta,  
GA 30342, United States. E-mail: Robyn.Howarth@choa.org

b.K. IWaMOTO, J. LenIHan, J. nICHOLs, J. PIVOnKa-JOnes, 
K. FreIer-randaLL & s. asHWaL. Recovery of Memory 
Following Pediatric TBI: The Impact of Coma.
Objective: Memory deficits are frequently reported following pediatric 
traumatic brain injury (TBi), with outcome and recovery a function of 
numerous moderating variables. The purpose of the current study was to 
examine coma as a moderating variable in memory recovery. research 
has suggested coma duration may impact neurocognitive recovery.
Participants and Methods: seventy-five children (4-19 years;72% 
male) with moderate/severe TBi were recruited from a level 1 Trauma 
Center eD. They were administered the Children’s Memory scale at 
3- and 12-months post-injury as part of a larger institutional study. 
Coma was documented in 58 patients (1-20 days, M=2.95 days). Data 
were analyzed using independent-samples t-tests, bivariate correlation, 
and repeated measures analysis with coma as the grouping variable.
results: results showed general memory scores at both 3- and 12-months 
were negatively correlated with the number of days spent in a coma  
(r=-.38, p<.01andr=-.30,p<.05). no significant differences were found 
in general memory scores between groups at 3-months (coma M=90.71, 
sD=20.58; no coma M=100.93, sD=20.17;t(62)=1.69,p=.096) 
and 12-months post-injury (coma M=101.83, sD=23.22;no coma 
M=109.79, sD=13.37;t(60)=1.62,p=.113). Additionally, no significant 
effect was found between coma status and general memory scores from 
3- to 12-months (F(1, 58)=0.04,p=.837).
Conclusions: This prospective longitudinal study shows that memory 
improves at similar rates in both the coma group and the no coma group, 
however, the number of days in a coma is negatively correlated with 
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memory recovery, which is consistent with previous research (sinha et 
al., 2013). length of coma does inform post recovery outcomes and 
intervention needs.
Correspondence: Brooke K. Iwamoto, Pediatric Psychological Services, 
Loma Linda University, 19362 Pilario, Rowland Heights, CA 91748, 
United States. E-mail: biwamoto@llu.edu

d. JasHar, r. dIdIanO, V. COreLLO-sOares & M. besT. 
Retrieval Differences Following Concussion.
Objective: individuals complain of retrieval deficits after concussion. 
it is important to examine deficits using a comparison group. The aim 
of this study is to compare the neurocognitive profile of individuals 
who have experienced one or more concussions (Concussion group) to 
individuals with no concussions (Control group).
Participants and Methods: ninety-nine individuals (mean age=15.48, 
SD=2.93; female=52, male=47) were included in the Concussion group. 
Twenty-one individuals (mean age= 9.62, SD=1.25; female=9, male=12) 
were included in the Control group. Measures: Auditory naming Test 
(AnT; Total Correct and “Tip of Tongue” responses (ToT; responses 
after 2 seconds), Boston naming Test (BnT; Total Correct), and selected 
subscales from the Wechsler Memory scales (logical Memory i and ii, 
Paired Verbal Associations i and ii).
results: independent-samples t-tests were used to examine score differ-
ences between the Control and Concussion groups on Total Correct BnT, 
ToT AnT, logical Memory i and ii, and Verbal Paired Associations i. 
There was a difference in scores between Control (M=96.67, SD=8.71) 
and Concussion groups (M=94.83, SD=17.29; t (48)=-.45, p=.01) 
on logical Memory i. A Mann-Whitney signed rank u Test revealed 
a difference in AnT response Time between the Control (Md = 94,  
n = 21) and Concussion (Md=115, n=38) groups but not on Total 
Correct AnT and Verbal Paired Associations ii.
Conclusions: The findings indicate that individuals who have expe-
rienced concussions may have some mild difficulties with retrieval 
compared to the Control group. Those in the concussion group were 
slower at naming and had lower scores in immediate retrieval of contex-
tual information.
Correspondence: Dasal Jashar, Doctorate in Clinical Psychology, 
Psychology, University of Connecticut, 406 Babbidge Road, Unit 1020, 
Storrs, CT 06269-1020, United States. E-mail: dasal.jashar@uconn.
edu

a.P. KOnTOs, e. reynOLds, a. suFrInKO, V.L. reeVes, 
C.L. HOLLand & M.W. COLLIns. Comparison of Adolescents 
with Vestibular and Anxiety Clinical Profiles following Concussion.
Objective: Concussed patients present with clinical profiles including 
vestibular and anxiety (Collins et al., 2014; in press). However, there 
is no research on outcomes in patients with different clinical profiles. 
The purpose of this study was to compare clinical outcomes among 
concussed adolescents with vestibular, anxiety, and neither-vestibular 
nor anxiety (nVA) clinical profiles.
Participants and Methods: A vestibular group (n= 11; i.e., presence 
of vestibular dysfunction/symptoms), an anxiety group (n= 10; i.e., 
presence of anxiety symptoms with or without vestibular dysfunction/
symptoms) and a nVA (neither anxiety nor vestibular) group (n=12) 
were derived from a sample of 33 adolescents, aged 12-20 (M= 15.0, 
sD= 1.9), with a diagnosed concussion. Participants completed the 
Post-concussion symptom scale (PCss), immediate Post-concussion 
Assessment and Cognitive Testing (imPACT), Vestibular/ocular Motor 
screening (VoMs), Balance error scoring system (Bess) 2-10 days 
post-concussion. univariate AnoVAs with Bonferroni corrections were 
used to compare the groups.
results: The anxiety group took longer to recover (F=2.8, p=0.05, 
η2=.21; M= 63.9, sD= 68.6 days) than both the vestibular group  
(M= 36.6, sD= 11.9) and the nVA group (M= 19.9, sD= 12.3). The 
anxiety group reported higher symptoms (F=3.2, p=0.05, η2=0.18) and 
lower processing speed scores (F=5.6, p=0.009, η2=0.21) than the other 

groups. The vestibular and anxiety groups scored worse on vestibular 
(F=4.3, p=0.02, η2=0.23) and ocular motor (F=43.5, p=0.04, η2=0.20) 
outcomes than the nVA group.
Conclusions: Clinicians should employ multimodal comprehensive 
assessments to identify patients with clinical profiles such as anxiety 
that may be linked to worse clinical outcomes and longer recovery times.
Correspondence: Anthony P. Kontos, PhD, Orthopaedic Surgery, 
University of Pittsburgh, UPMC Rooney Sports Complex, 3200 South 
Water St, Pittsburgh, PA 15203, United States. E-mail: akontos@pitt.
edu

K. KOWaLsKI, L. TOMFOHr-Madsen, e.d. bIGLer, 
a. baCeVICe, b. banGerT, d. COHen, L. MIHaLOV, 
n. zuMberGe, H. TayLOr & K.O. yeaTes. Are Pre-Injury 
Sleep Behavior and Acute Post-Concussive Symptoms Predictive 
of Post-Injury Sleep Behavior in Children with Mild Traumatic 
Brain Injury or Orthopedic Injury?
Objective: The relationship of injury type, pre-injury sleep problems, 
and acute PCs to post-injury sleep problems was examined in children 
with mild traumatic brain injury (mTBi) or orthopedic injury (oi).
Participants and Methods: 59 children with mTBi and 35 with oi 
aged 8 through 15 years of age were recruited from the emergency 
Department of two ohio children’s hospitals at the time of injury. 
Parents rated their children’s pre-injury sleep behavior (sleep Disor-
ders inventory for students) retrospectively, post-acute cognitive and 
somatic PCs (Health Behavior inventory-20) at approximately 10 days 
post-injury, and sleep behavior at 3-month post-injury.
results: Pre-injury sleep problems (β=.557, p<.001) and post-acute 
somatic PCs (β=.361, p<.001), but not injury type (β=-.033, p<.711), 
were significant predictors of 3-month post-injury sleep problems 
(r2=.491, p<.001). likewise, pre-injury sleep problems (β=.448, 
p<.001) and post-acute cognitive PCs (β=.326, p=.001), but not injury 
type (β=.079, p<.325), were significant predictors of 3-month post-in-
jury sleep problems (r2=.470, p<.001).
Conclusions: Having more pre-injury sleep problems or higher parent-
rated post-acute PCs are predictive of having more sleep problems 3 
months post-injury, regardless of the type of injury. These preliminary 
findings suggest that preexisting sleep difficulties and acute PCs may 
play a more critical role in the development of post-injury sleep prob-
lems than injury type.
Correspondence: Kristina Kowalski, Ph.D., Department of Psychology, 
University of Calgary, Alberta Children's Hospital Research Institute, 
2888 Shaganappi Trail NW, Calgary, AB T3B 6A8, Canada. E-mail: 
kristina.kowalski@ucalgary.ca

K. KOWaLsKI, L. TOMFOHr-Madsen, e.d. bIGLer, 
a. baCeVICe, b. banGerT, d. COHen, n. zuMberGe, 
L. MIHaLOV, H. TayLOr & K.O. yeaTes. The Relationship 
Between Pre-Injury Sleep and Acute Post-Concussive Symptoms 
in Children with Mild Traumatic Brain Injury and Orthopedic 
Injury.
Objective: The relationship of injury type and pre-injury sleep problems 
to acute post-concussive symptoms (PCs) was examined in children with 
mild traumatic brain injury (mTBi) or orthopedic injury (oi).
Participants and Methods: 95 children with mTBi and 55 with oi 
aged 8 through 15 years of age were recruited from the emergency 
Department of two ohio children’s hospitals at the time of injury. 
Parents rated their children’s pre-injury sleep behavior retrospectively 
(sleep Disorders inventory for students) and post-acute cognitive and 
somatic PCs at approximately 10 days post-injury (Health Behavior 
inventory-20).
results: Pre-injury sleep problems and injury type both signifi-
cantly predicted both somatic (r2=.227, p<.001) and cognitive PCs 
(r2=.342, p<.001) at post-acute assessment. The interaction of pre-in-
jury sleep and injury type did not account for significant additional 

INS17_Prog_Abs_Index-3.indd   71 28/12/16   12:21 PM



72 

variance in either somatic (r2 change=.002, p=.531) or cognitive PCs  
(r2 change=.001, p=0.691).
Conclusions: Children with more pre-injury sleep problems or a mTBi 
have higher parent-reported PCs at post-acute assessment than those 
with fewer pre-injury sleep problems or oi. However, pre-injury sleep 
problems do not appear to moderate the effect of mTBi on parent- 
reported post-acute PCs. Pre-existing sleep difficulties are an important 
consideration when evaluating and treating acute PCs in children.
Correspondence: Kristina Kowalski, Ph.D., Department of Psychology, 
University of Calgary, Alberta Children's Hospital Research Institute, 
2888 Shaganappi Trail NW, Calgary, AB T3B 6A8, Canada. E-mail: 
kristina.kowalski@ucalgary.ca

V. KWan, K. KOWaLsKI, M. nOeL, H. TayLOr, e.d. bIGLer, 
d. COHen, L. MIHaLOV, n. zuMberGe, a. baCeVICe, 
b. banGerT & K.O. yeaTes. The Relationship Between Pain 
and Post-Concussive Symptoms: Comparing Children with Mild 
Traumatic Brain Injury to Orthopedic Injury.
Objective: The relationship of cognitive and somatic post-concussive 
symptoms (PCs) to pain intensity was examined in a prospective, longi-
tudinal study of children after a mild traumatic brain injury (mild TBi) 
or orthopedic injury (oi).
Participants and Methods: Participants included 87 children with 
mild TBi and 48 children with oi, between 8 and 16 years of age, 
recruited at the emergency Department of two children’s hospitals in 
ohio. Children rated their pain intensity (numerical rating scale-11) 
and post-concussive symptoms (Health and Behavior inventory-20) 
each week, from the time of injury up to six months post-injury, through 
a smartphone app, email or phone call.
results: Mixed models predicting PCs, with pain as a time-varying 
covariate, revealed a stronger relationship between children’s pain 
intensity and both cognitive and somatic PCs in children with mild 
TBi than in those with oi, after controlling for sex and age at the time 
of injury (β = 0.91, p = 0.018 and β = 0.80, p = 0.002 for somatic 
and cognitive PCs, respectively). in addition, girls showed a stronger 
relationship than boys between pain and cognitive PCs (β = -1.08,  
p = 0.005), but not somatic PCs, after controlling for all other variables.
Conclusions: Higher ratings of pain are related to greater increases 
in both cognitive and somatic PCs in children after mild TBi than 
oi. These findings suggest that pain should be carefully assessed and 
become a focus of treatment in settings that manage children after a 
mild TBi.
Correspondence: Vivian Kwan, Masters, Psychology, University of 
Calgary, 250 Collegiate Blvd NW, Calgary, AB T2N5A6, Canada. 
E-mail: vivian.kwan2@ucalgary.ca

C. LaLIberTe durIsH, K.O. yeaTes & b. brOOKs. Persistent 
Effects of Pediatric Mild Traumatic Brain Injury: The Role of 
Resilience.
Objective: Previous research has indicated a potential dose-response 
relationship with respect to the number of mild traumatic brain injuries 
(mTBis) a child sustains and the presence of persistent post-concussion 
symptoms (PCs). As well, studies have shown low psychological resil-
ience to be predictive of PCs in adults with mTBi, though this relation-
ship has yet to be studied in children. Therefore, this study examined the 
relationship of psychological resilience to persistent PCs following single 
and multiple pediatric mTBi, compared to orthopaedic injury (oi).
Participants and Methods: Participants (n = 65), ages 8-18 years, 
who sustained multiple mTBis (n = 24), a single mTBi (n = 22), or 
an oi (n = 19), were recruited from existing research databases at a 
children’s hospital in Calgary, Alberta. All participants sustained inju-
ries at least 6 months prior to recruitment, with an average time since 
injury of 2.68 years. self-reported psychological resilience was measured 
using the Connor-Davidson resilience scale (CD-risC), and both self- 
and parent-reported PCs were measured using the Post-Concussion 
symptom inventory (PCsi). Hierarchical regression analyses examined 

psychological resilience as a predictor of PCs, both as a main effect and 
as a moderator of group differences.
results: Multiple mTBis and low psychological resilience were both 
significant predictors of persistent PCs, although the absence of signif-
icant interactions indicated resilience likely does not act as a moderator 
of group differences in PCs.
Conclusions: sustaining multiple mTBis may increase a child’s risk 
of persistent PCs; however, high psychological resilience may serve 
as a protective factor with respect to persistent PCs, regardless of the 
number or type of injuries a child sustains. our results provide support 
for developing interventions aimed at increasing psychological resilience 
to potentially improve outcomes for children suffering from persistent 
PCs after mTBi.
Correspondence: Christianne Laliberte Durish, M.Sc., Psychology, 
University of Calgary, 405-188 15 Ave SW, Calgary, AB T2R1S4, 
Canada. E-mail: christianne.lalibert@ucalgary.ca

C. LaLIberTe durIsH, K.O. yeaTes & b. brOOKs. The Role 
of Psychological Resilience in Children with Poor Recovery 
Following Mild Traumatic Brain Injury.
Objective: Poor recovery from mild traumatic brain injury (mTBi) may 
stem largely from psychosocial factors, which are not well understood. 
This study examined whether psychological resilience predicts persistent 
post-concussion symptoms (PCs) following pediatric mTBi.
Participants and Methods: Children (n=66), ages 8 to 17 years, who 
sustained a mTBi were recruited from a neuropsychology screening 
clinic at a children’s hospital in Calgary, Alberta. All participants 
sustained mTBis more than 3 months prior to the clinic visit, and 
were seen on the basis of poor recovery (i.e., presence of persistent 
PCs and complaints of cognitive problems). self-reported psycholog-
ical resilience was measured using the 10-item version of the Connor- 
Davidson resilience scale (CD-risC) and PCs were measured using the 
self- and parent-reported Post-Concussion symptom inventory (PCsi). 
Hierarchical regression analyses examined psychological resilience as a 
predictor of PCs.
results: low psychological resilience was a significant predictor 
of greater overall child-reported persistent PCs (R2 = .10, β = -.32,  
p = .021), as well as specific physical (R2 = .08, p = .047), cognitive  
(R2 = .11, p = .014), and emotional (R2 = .15, p = .004) symptom 
domains, though was not predictive of fatigue-related symptoms. low 
psychological resilience was a significant predictor of parent-reported 
emotional symptoms (R2 = .07, p = .038), though not overall parent-re-
ported PCs.
Conclusions: Psychological resilience likely plays an important role in 
recovery from mTBi. Children with poor recovery from mTBi who report 
low psychological resilience are more likely to report greater PCs than 
those with high psychological resilience. These results suggest a need to 
develop and evaluate interventions focused on increasing psychological 
resilience to improve outcomes for children suffering from persistent 
PCs following mTBi.
Correspondence: Christianne Laliberte Durish, M.Sc., Psychology, 
University of Calgary, 405-188 15 Ave SW, Calgary, AB T2R1S4, 
Canada. E-mail: christianne.lalibert@ucalgary.ca

G. LaLOnde, a. bernIer, C. beaudOIn, J. GraVeL & 
M.H. beauCHaMP. Executive Functions After Mild Traumatic 
Brain Injury in Preschool Children.
Objective: During childhood, the incidence of traumatic brain injury 
(TBi) is especially high in the preschool years (Mckinlay et al., 2008). 
The young brain is particularly vulnerable to head injury due to inherent 
physiological and developmental factors (Huelke, 1998). Children who 
sustain severe TBi tend to show impaired cognitive skills such as exec-
utive functions (eF; ganesalingam, et al., 2011; nadebaum, et al., 
2007). However, little is known of the impact of the most common and 
mildest form of TBi on eF. The aim of this study was to examine eF in 
preschoolers following mild TBi (mTBi).
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Participants and Methods: This is a sub-analysis of a larger prospec-
tive cohort study of preschool TBi. Twenty-eight children (3.5-5 years; 
M age = 50, SD = 5.3 months, 16 males) with accidental mTBi were 
recruited at an urban paediatric emergency Department immediately 
following trauma. six months post-injury they completed eF tests 
assessing inhibition (shape stroop; Carlson, 2005), working memory 
(spin the pots; Hughes & ensor, 2005), processing speed (Codes 
WPPsi-iii; Wechsler, 2002), planning (Hanoi tower; Welsh, et al., 
1991) and cognitive flexibility (Dimensional Change Card sort Test; 
zelazo, 2006). AnoVA was used to compare their performance to that 
of 34 typically developing children (TDC; M age = 50, SD = 4.4 months, 
15 males).
results: Children with mTBi performed significantly worse on the 
inhibition and processing speed tasks compared to TDC (Welch’s  
F (1, 35.35) = 4.51, p = .04, d = 0.57; F (1, 57) = 5.06, p = .03,  
d = 0.57). no differences were found on the other eF tests.
Conclusions: in young children, even mild cases of TBi can negatively 
impact eF, more specifically inhibition and speed processing. These 
results are consistent with the hypothesis that skills in a rapid stage of 
development, such as eF in the preschool years, could be particularly 
vulnerable to brain disruptions (ewing-Cobbs, et al., 2004), and suggest 
monitoring of eF may be important after preschool mTBi.
Correspondence: Gabrielle Lalonde, University of Montreal, 2900 
Boulevard Edouard-Montpeti, Montreal, QC H3T 1J4, Canada. E-mail: 
gabrielle.lalonde@hotmail.com

C. Landry-rOy, G. LaLOnde, a. bernIer, C. beaudOIn, 
J. GraVeL & M.H. beauCHaMP. Should children with TBI be 
compared to orthopedic or healthy controls?
Objective: in TBi research, control groups typically consist of ortho-
pedic controls (oC) or uninjured healthy controls (HC). it has been 
argued that oC are most similar to individuals with TBi because they 
share injury-related experiences and pre-morbid characteristics, but oC 
are more costly and time consuming to recruit. Mathias et al. (2013) 
found that adult oC and HC were similar on a number of demographic, 
psychosocial and cognitive variables; though, it is not known whether 
these results apply to children.
Participants and Methods: This is a substudy of a prospective TBi 
cohort study. We compared 72 oC recruited in the emergency depart-
ment and 84 HC recruited in daycares aged between 2 and 5 years of 
age. oC completed pre-injury questionnaires measuring demographics, 
behavior (CBCL, ABAS) and family functioning (DAS, FAD, PSI). six 
months later, parents completed the same questionnaires and children 
underwent neuropsychological assessment. HC completed the assess-
ment immediately after recruitment and their caregiver completed the 
questionnaires only once.
results: independent sample t-tests and Chi-square showed no group 
differences on any study variables (p > 0.05). They were comparable on 
socioeconomic status, parental education, ethnicity, birth characteris-
tics and developmental history. The two groups had similar behavioral 
and family characteristics as reported by the parents. These results 
were observed when analyzing both pre-injury and post-injury char-
acteristics. Moreover, they had equivalent levels of general intellectual 
functioning and verbal abilities, and they performed equally on tasks 
of executive functions and theory of mind.
Conclusions: oC and HC were similar on all variables tested, both 
when considering pre-injury characteristics of oC and their functioning 
6-months post-injury. There may be no major demographic, behav-
ioral, familial or cognitive differences between oC and HC, and no 
clear advantage in recruiting oC in preschool TBi studies, though other 
variables may be of interest to explore.
Correspondence: Gabrielle Lalonde, University of Montreal, 2900 
Boulevard Edouard-Montpeti, Montreal, QC H3T 1J4, Canada. E-mail: 
gabrielle.lalonde@hotmail.com

s.L. Wade, e. LebLOnd, s. raJ, K. bauM, a. THOMPsOn, 
r. saLLOuM, M. narad & a. PLaTT. Developing an Intervention 
to Promote Quality of Life in Pediatric Brain Tumor Survivors.
Objective: To develop an online intervention for adolescent survivors 
of pediatric brain tumors (PBT), the second most common childhood 
cancer. PBTs and their treatments are associated with long-term neuro-
cognitive and psychosocial difficulties. Few interventions target these 
difficulties in this population. Focus groups conducted with PBT survi-
vors, parents, and care providers identified needs and challenges. Find-
ings were used to develop an online cognitive-behavioral intervention, 
designed to be both accessible and customizable to unique needs of 
survivors. We report on focus group findings and background for the 
intervention.
Participants and Methods: Five PBT survivors (3 females, 2 males; 
ages 14-25) and 6 parents participated in focus groups, discussing 
needs, challenges, and suggestions for an intervention targeting survi-
vors of PBT. survivors also participated in individual qualitative inter-
views and completed questionnaires rating needs and challenges.
results: Most survivors (n = 4) reported problems with memory, mood, 
and relationships. other challenges noted included problems with medi-
cation management and fatigue. There was variability in concerns both 
between survivors (e.g., fatigued affected some “not at all” and others 
“extremely”) and between survivors and their parents (e.g., parents 
reported organization, planning, and problem solving as affecting their 
child “a little”, while the survivor reported it as “extremely”). survivors 
and their families noted challenges changed over time. one survivor 
commented that her challenges changed “from day to day and week 
to week”.
Conclusions: survivors and their parents reported a wide range of 
challenges, though difficulties varied, underscoring the need for custom-
izable interventions. input suggests that interventions for PBT survivors 
need to be brief and flexible to address social, emotional, and neuro-
cognitive concerns.
Correspondence: Elizabeth LeBlond, Cincinnati Children's Hospital 
Medical Center, 2926 Vaughn Street, Cincinnati, OH 45219, United 
States. E-mail: elizabeth.leblond@cchmc.org

J. LenIHan, b.K. IWaMOTO, J. PIVOnKa-JOnes, K. FreIer-
randaLL, J. nICHOLs & s. asHWaL. Recovery of Attention 
Deficits following Pediatric TBI: The Impact of Premorbid School 
Performance.
Objective: The objective of the current study is to describe the trajectory 
of attention following moderate/severe TBi in a pediatric population 
with consideration of premorbid school performance. As research has 
demonstrated reduced attentiveness after TBi, the impact of premorbid 
school performance on attention was explored.
Participants and Methods: 55 children (6-16 years, M=12.12,  
sD= 3.65,70% male) with moderate/severe TBi were recruited from a 
level 1 Trauma Center eD. The TeA-CH was administered at 3 and 
12 months post-injury as part of a larger study/assessment battery. 
Premorbid academic functioning was grouped based on parent report 
(above average, average, and below average). Data was analyzed using 
a repeated measures AnoVA and independent t-tests.
results: results demonstrated a significant effect between premorbid 
school performance and attention scores over time (F(2, 52)=4.08, 
p = <0.03). results from the independent t-tests found a significant 
difference in scores between average (M= 11.54, sD= 3.50) and below 
average (M=7.50, sD=3.89) group on attention measures 12 months 
after injury (t (30) =2.13, p=0.04). The above average group did not 
demonstrate any significant changes from 3 months to 12 months  
(T1 M=9.12; T12 M=9.85) and their overall scores did not suggest 
attention impairment.
Conclusions: This prospective longitudinal study shows that children 
with below average school performance prior to a TBi demonstrate 
attention deficits that did not significantly improve over time compared 
to those who had average school performance prior to injury. Previous 
evidence supports this finding, suggesting that premorbid educational 
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abilities can be a good predictor of outcome after TBi in children 
(Catroppa et al., 2008).
Correspondence: Jessica Lenihan, Department of Psychology, Loma 
Linda University, 1601 Barton Road Apt 1706, Redlands, CA 92373, 
United States. E-mail: jlenihan@llu.edu

H.M. LIndsey, s. JIVanI, J.J. MIeTCHen, s.d. GaLe, 
e.a. WILde, J. Faber, M. MaCLeOd, M.e. aITKen, L. eWInG-
CObbs & H.s. LeVIn. Effects of Injury Severity on White Matter 
Tract Integrity in Relation to Verbal Memory in Chronic Pediatric 
Traumatic Brain Injury.
Objective: There is a paucity of literature investigating the relationships 
between injury severity, declarative verbal memory, and the integrity of 
associated white matter (WM) pathways, particularly for chronic pedi-
atric TBi. The aims of the present study are to determine the following: 
1) the effect that injury severity may have on the integrity of WM path-
ways, 2) the impact that reduced WM integrity may have on declarative 
memory, and 3) whether the integrity of regional WM pathways plays a 
mediating role between injury severity and declarative verbal memory 
in children with chronic TBi.
Participants and Methods: Participants included 22 patients  
(15 males) who sustained early TBis–mean age at injury of 4.09  
(SD = 1.97) years–and were between the ages of 11-17 years at the time 
of the study. DTi analyses were conducted using quantitative tractog-
raphy via PriDe software. WM pathways included were the corpus 
callosum (CC), uncinate fasciculi (uF), perforant pathways (PP), and 
the cingulum bundles (CB). glasgow Coma scale (gCs) scores were 
used as an index of injury severity. Declarative verbal memory perfor-
mance was assessed using standard scores from the long-delay free 
recall (lDFr) trial of the California Verbal learning Test - Children’s 
Version. structural equation modeling was used to conduct the medi-
ation path analyses.
results: There was no significant direct effect of gCs on lDFr perfor-
mance. Distal mediation roles between gCs and lDFr were demon-
strated for FA of the CC and the left uF. FA of the right uF, right and 
left PP, and right and left CB did not play mediating roles between gCs 
and lDFr; however, FA of the left PP and left CB predicted lDFr 
performance.
Conclusions: Verbal memory performance was not predicted by injury 
severity alone, however a mediating role is played between verbal 
memory and severity by the integrity of WM pathways, specifically the 
left uF and the CC, in chronic pediatric TBi.
Correspondence: Hannah M. Lindsey, MA, Psychology, Brigham Young 
University, 1200 N Terrace Dr, Apt 106, Provo, UT 84604, United 
States. E-mail: lindseyhm.89@gmail.com

J.r.M. LIu, e. LIMa, K. HarTLIne, n.b. PaWLenKO, a. PaTeL, 
a. rIOPeLLe & a. Herrera-HaMILTOn. Age-Dependent 
Association Between Post-Concussional Children and Adolescents 
and Balance Performance in Neuropsychological Testing.
Objective: limited published data exists on the modified Balance error 
scoring system (Bess) for children and adolescents post-concussion. 
The current study aims to assess the impact of age at two time points 
post-concussion as a predictor of change in balance.
Participants and Methods: Participants. Children and adolescents 
(n=265) (aged 2.86-22.86; M=13.61; sD=3.26; 64.3% male; 35.7% 
female) diagnosed with concussion and receiving post-concussion treat-
ment at Children’s Hospital los Angeles (CHlA). All patients were 
examined at an initial exam and for neuropsychological testing due to 
persistent symptoms.
Method. initial exam (3 days-3 months post-injury) Bess scores were 
compared to follow up scores gathered at neuropsychological exam  
(3-4 weeks post initial admission).
results: A paired samples t-test was run to assess whether balance 
following a concussion increased or decreased after admission. results 
show that individuals who sustain a concussion have increased balance 

at follow up (N = 255, M = 25.38, SD = 4.51) than at initial exam 
(N = 255, M = 23.58, SD = 5.17). results of a paired samples t-test 
indicated there was a significant difference between balance at initial 
exam and balance at follow up (t(2) = -6.17, p < .001). Two simple 
linear regressions were conducted in sPss 21.0 (iBM, 2012). results 
indicated that age in years explained a significant amount of the vari-
ance on the Bess at initial exam and follow up (R2 = .077, R2 = .119, 
respectfully). specifically, as age increases by one year, scores on the 
initial Bess score increase by .277, 95% Ci[.277, .688] (p < .001). 
Additionally, as age increases by one year, scores on the final Bess 
increase by .344, 95%Ci[.346, .687) (p < .001).
Conclusions: The results of the study support our hypothesis that age 
predicts scores on the Bess at initial and follow up exams. Findings 
suggest that age may be a mediating factor in Bess performance and 
may have implications for Bess scores across the lifespan and in concus-
sion management.
Correspondence: Jessica R.M. Liu, M.A., Neuropsychology, Children's 
Hospital Los Angeles, 4650 Sunset Blvd., Attn: Anita Herrera Hamilton, 
Ph.D., ABPP-CN, Los Angeles, CA 90027, United States. E-mail: jrliu@
mednet.ucla.edu

J. LOrTIe, V. sICard, r.d. MOOre & d. eLLeMberG. 
Assessment Of Executive Functions Using A Colour-Shape 
Switch-Task In Elite Adolescent Hockey Players With And Without  
A History Of Concussion.
Objective: Previous research indicates that deficits in executive  
functions can persist several months following a sport-concussion 
(ellemberg et al., 2009; Mayr et al., 2014). We used a switch-task to 
assess executive functions in elite adolescent hockey players with and 
without a history of concussion.
Participants and Methods: Thirty-three elite adolescent hockey 
players (19 history of concussion; 14 controls) completed a switch-task 
before and after a bout of moderate aerobic exercise. Participants with a 
history of concussion were 6 to 36 months from their last concussion and 
incurred 1-3 concussions. Participants in the two groups did not differ 
in terms of age (15.52 ± 0.71 years), education (10.15 ± 1.25 years), 
body mass index (24.03 ± 2.46 kg/m2), years of sport participation  
(10.70 ± 1.49 years) or years of body checking (3.52 ± 1.18 years). The 
aerobic exercise session consisted of a 20-minute submaximal effort 
(60-70% of maximal heart rate) on a cycle ergometer.
results: under the present testing conditions, no difference in cognitive 
performance was observed before or after a bout of moderate aerobic 
exercise. specifically, measures of accuracy, reaction time, local switch 
cost, global switch cost and working memory cost were similar for both 
groups before and after exercise (ps ≥=0.125).
Conclusions: Athletes with a history of concussion did not differ from 
their matched teammates in terms of executive functions using the 
colour-shape switch task. These findings contradict to our previous 
research revealing persistent executive dysfunction in adolescents with 
a history of concussion (Baillargeon et al. 2012). Additional partici-
pants are needed to determine if time since injury and the number of 
concussions influence executive functioning in adolescent athletes with 
a history of concussion.
Correspondence: Jean-Christophe Lortie, Master, Kinesiology, 
Université de Montréal, 2100 Boulevard Edouard-Montpetit, Montreal, 
QC H3T1J4, Canada. E-mail: jc.lortie96@gmail.com

C.e. LOVe, s.J. TLusTOs-CarTer, M. KIrKWOOd, 
K.O. yeaTes, H. TayLOr, T. sTanCIn & s.L. Wade. Parent 
and Self-Report of Executive Functioning After Moderate to Severe 
TBI.
Objective: Parents of teens often endorse more executive functioning 
(eF) problems than teens themselves in a variety of populations (e.g., 
speech language impairment, myelomeningocele and hydrocephalus). 
We sought to evaluate the relationship between parent- and self-report 
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ratings of eF in adolescents with traumatic brain injury (TBi) and to 
examine whether discrepancies varied by injury severity.
Participants and Methods: Participants included 140 adolescents  
(99 males), aged 11-18 years. injury severity was defined as lowest 
glasgow Coma scale (gCs) score, with a moderate TBi (n=78, gCs 
below 13 or 13-15 with intracranial imaging findings) and severe TBi 
(n=62) group. The Behavior rating inventory of executive Function 
(BrieF) Parent- and self-report global executive Composite scores 
were utilized.
results: BrieF parent and self ratings correlated significantly, although 
parents reported significantly higher executive impairment than adoles-
cents (t[139]=5.27, p<.001). Teens with moderate versus severe injuries 
did not differ on either self (t[138]=1.15, p=.25) or parent ratings 
(t[138]=.807, p=.42). Degree of informant discrepancy using age at 
injury and ses as covariates did not demonstrate significant effects of 
injury severity (moderate vs. severe; F(1,136)=.48, p=.49). Further, 
select background variables (e.g., premorbid ADHD) did not predict 
informant discrepancy.
Conclusions: Following adolescent TBi, parents and teens report 
differing levels of eF problems, and this discrepancy does not appear 
to be explained by injury severity defined by initial gCs score. This 
finding is noteworthy, as another injury severity variable, length of 
coma, has been found to predict differences in parent and self-report 
eF in a different population of adolescents with a history of TBi (Wilson 
et al., 2011). our results in conjunction with previous literature suggest 
that discrepancies between parent and self perceptions of eF may not 
be affected by TBi severity.
Correspondence: Christina E. Love, MS, Psychology, Florida Institute 
of Technology, 150 W. University Blvd., Melbourne, FL 32901, United 
States. E-mail: celove182@gmail.com

C. MarInO. Self-Awareness of Psychosocial Functioning and 
Executive Functions Following Moderate and Severe Pediatric 
Traumatic Brain Injury.
Objective: Deficits in self-awareness (sA) are common following pedi-
atric traumatic brain injury (TBi). This study examined executive 
functions as correlates of sA deficits of internalizing and externalizing 
symptoms.
Participants and Methods: eleven children and their parents 
completed parallel forms of the Behavior Assessment system for Chil-
dren measuring externalizing symptoms (inattentiveness, hyperactivity) 
and internalizing symptoms (anxiety, depression, somatization). neuro-
psychological measures of executive functions included: sustained and 
auditory attention, cognitive flexibility, and inhibitory control. Degree 
of concordance between the parent and self reports were computed to 
indicate sA deficits. Paired samples t-tests were computed to examine 
agreement between self and parent reports. independent samples t-tests 
were conducted to examine the influence of executive functions on sA 
impairments of internalizing and externalizing symptoms.
results: significant discrepancies were found on internalizing symp-
tomatology, t(10) = -3.009, p = .013 and attention problems, t(10) 
= -2.710, p = .022, such that children frequently rated themselves 
more favorably than their parents. sA deficits of internalizing symp-
toms significantly related to sustained attention, t(9)= -.494, p = .056. 
Moderate to large effect sizes were found between sA of internalizing 
symptoms and executive functions.
Conclusions: Parent and child reports of child’s functioning may be 
strongly disparate at least when measuring symptoms pertaining to 
sadness, anxiety, somatization, and inattention. These findings highlight 
the importance of multiple source assessments when evaluating neuro-
behavioral outcomes. Poorer sustained attention likely contributes to 
the child’s ability to accurately infer sadness, withdrawal, and anxiety. 
Moderate to large effect sizes between sA deficits of internalizing and 
externalizing symptoms and attention, set-switching, and inhibition 
suggest that these relationships may reach statistical significance with 
a larger sample.

Correspondence: Cherylynn Marino, Ph.D., Research, Kessler 
Foundation; Children's Specialized Hospital, 971 Bloomfield Ave, Glen 
Ridge, NJ 07028, United States. E-mail: cmarino@kesslerfoundation.org

e.C. MaXWeLL, K.e. CarLsOn, T. baLLanTyne, a.L. HOLLaTz, 
T.J. bernard & r. bOada. Predictors of Adaptive Functioning 
Following Childhood Arterial Ischemic Stroke.
Objective: The present study evaluated potential predictors of adap-
tive functioning (AF) after childhood arterial ischemic stroke (Ais).  
it was hypothesized that language skills, motor functioning, psycholog-
ical symptoms, and executive functioning would significantly predict 
AF, with motor and language skills accounting for most of the unique 
variance in AF.
Participants and Methods: Participants were children (n = 51, mean 
age = 12.1 years) who suffered an Ais during childhood (range = 1 
month to 19.1 years). Children completed the grooved Pegboard, 
Boston naming Test, sentence repetition and Token subtests of the 
Multilingual Aphasia examination. Parents completed the scales of 
independent Behavior – revised, Achenbach Child Behavior Check-
list (CBCl), and Behavior rating inventory of executive Function 
(BrieF). The assessment was completed at least 10 months post-Ais  
(mean = 3.96 years). Analyses were conducted using hierarchical 
regression.
results: language and fine motor skills, introduced first into the model 
to predict AF, resulted in a significant R2 of 0.43, F = 14.94, p < 0.001. 
Both variables accounted for significant unique variance. executive 
functioning (BrieF Metacognitive index) and Total Problems from the 
CBCl were entered second, yielding a significant R2-change of 0.10, 
F-change = 4.32, p = 0.02. only executive functioning accounted for 
significant unique variance.
Conclusions: language and fine motor skills accounted for 43% of the 
variance in AF in children with Ais. When total psychological prob-
lems and executive functioning were added, the variance accounted 
for increased to 53%; however, total psychological problems was not 
a unique predictor. Follow-up analyses indicated that internalizing 
and externalizing problems both uniquely predicted variance in AF, 
but in opposite directions. Possible mechanisms for the latter finding 
are discussed. overall, executive and psychological factors add unique 
variance beyond motor and language skills, indicating the need for 
intervention post Ais to facilitate AF.
Correspondence: Emily C. Maxwell, Children's Hospital Colorado, 
13123 East 16th Avenue, Box 155, Aurora, CO 80045, United States. 
E-mail: emily.maxwell@childrenscolorado.org

J.J. MIeTCHen, H.M. LIndsey, s. JIVanI, s.d. GaLe, 
e.a. WILde, J. Faber, M. MaCLeOd, M.e. aITKen, L. eWInG-
CObbs & H.s. LeVIn. White Matter Integrity and Neuroanatomical 
Correlates of CVLT-C Factors in Children with Traumatic Brain 
Injury.
Objective: examine the white matter neuroanatomical correlates of 
the various factors of the CVlT-C in children with chronic traumatic 
brain injury (TBi).
Participants and Methods: Participants were 22 children with 
complicated-mild to severe TBi (age at injury=4.09±1.97, age at 
testing=11.95±1.78, gCs=7.86±3.73, 31% female). Fractional anisot-
ropy (FA) was acquired for bilateral frontal white matter, uncinate 
fasciculi, and perforant pathways using PriDe software. Performance 
on the CVlT-C was separated into a six factor model, as has been 
done in previous research: simple attention, total learning, learning 
efficiency, delayed free recall, delayed cued recall, and recognition. step-
wise regression was used to examine the relationship between the white 
matter pathways and the six factors of the CVlT-C while controlling 
for age and gCs.
results: right frontal FA (p=0.002) and left uncinate fasciculus FA 
(p=0.014) were significant predictors of simple attention. The left 
perforant pathway FA (p=0.054) was approaching significance as a 
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predictor of total learning. left frontal FA was predictive of learning 
efficiency (p=0.002), as was age at injury (p=0.047). The left perforant 
pathway was predictive of both the long delay free recall (p=0.002) and 
long delay cued recall (p=0.011). lastly, both the left (p=0.001) and 
right (p=0.023) perforant pathways were predictive of recognition trials.
Conclusions: White matter integrity in frontal and temporal structures 
was predictive of performance on various factors of the CVlT-C in chil-
dren with a history of TBi. There is also some evidence of lateralization 
to the left in frontotemporal white matter structures as they relate to 
CVlT-C performance.
Correspondence: Jonathan J. Mietchen, BS Psychology, Department of 
Psychology, Brigham Young University, 1001 SWKT, Provo, UT 84602-
5543, United States. E-mail: jonathan.mietchen@gmail.com

s. MOrrIs, d. MurdauGH, K. OnO & T. burns. Effects of 
Developmental Age on Symptom Reporting and Neurocognitive 
Performance in Youth after Sports-Related Concussion.
Objective: recent research has focused on differences in recovery from 
sports-related concussion (srC) based on age; however, few studies have 
assessed srC in younger ages. The purpose of this study was to assess 
age differences in symptoms and neurocognitive performance.
Participants and Methods: sample included 1,345 acutely concussed 
(<7 days post-concussion) and 3,529 nonconcussed athletes (ages 8-18) 
who completed the immediate Post-Concussive Assessment and Cogni-
tive Testing (imPACT) battery. Participants were divided into develop-
mental age cohorts to assess differences in symptoms and neurocognitive 
scores.
results: Across all age groups, the concussed group demonstrated 
significantly lower performance than the nonconcussed group in verbal 
memory (p < 0.0001), visual memory, visuomotor, reaction time, and 
impulse control (p < 0.0001). When assessing effect of age, younger 
ages performed significantly lower across all imPACT composite scores 
than older ages, regardless of whether concussed or nonconcussed. 
Within each age group, athletes in the middle-aged concussed group 
(ages 13-16) had significantly lower performance scores compared to 
same-aged nonconcussed across all composite scores (p < 0.0001) and 
total symptom scores (p < 0.001). However, composite scores were not 
statistically different between the concussed and control group in the 
youngest (ages 8-12) or oldest (ages 17+) cohorts.
Conclusions: These results revealed age differences in performance 
not only in concussed but also in nonconcussed youth. specifically, 
the youngest and oldest developmental age ranges did not differentiate 
between concussed and nonconcussed youth athletes, suggestive of test 
sensitivity differences across age groups. This provides important infor-
mation for providers to consider when assessing srC at different ages.
Correspondence: Sarah Morris, GA, United States. E-mail: 
sarahmorris713@gmail.com

M. narad, C.a. ausTIn, H. TayLOr, T. sTanCIn, M. KIrKWOOd 
& s.L. Wade. Examination of the Impact of a Web-Based 
Counselor Assisted Problem Solving Intervention (CAPS) on Teen 
Self-Report Behavior Rating Inventory of Executive Function 
(BRIEF) Following Pediatric TBI.
Objective: To examine the impact of a web-based Counselor-Assisted 
Problem solving (CAPs) intervention on teen self-reported executive 
functioning after TBi.
Participants and Methods: This multi-site randomized controlled trial 
included 132 teens between the ages of 12-17, 1-6 months post hospi-
talization for a moderate to severe TBi. 65 teens received the CAPs 
online family-based problem solving intervention, and 67 were part 
of the internet resource Comparison (irC) group. Parents and teens 
completed measures at baseline, 6-months, 12-months, and 18-months 
post baseline. linear mixed models were used to examine teen self- 
report geC scores from the BrieF as well as the difference between 
parent-reported and self-reported geC scores over time. Age, ses, and 
injury severity were examined as treatment moderators.

results: injury severity moderated the effect of CAPs on teen self- 
reported executive functioning (eF) over time (F(1,295) = 4.65, p = 
.03). no significant contrasts were identified but visual inspection of 
graphs showed teens with severe TBi in the CAPs group appeared to 
report greater geC scores over time while those with severe injuries in 
the irC group reported a reduction in geC scores over time. A signif-
icant treatment group*injury severity*time interaction revealed that 
parent-report and self-report became more similar over time for teens 
with severe TBi in the CAPs group (F(1,286) = 4.95, p = .03).
Conclusions: While CAPs has previously been associated with 
improved parent-report eF in older teens, this was not observed in 
teen self-report. rather, teens with severe injuries receiving the CAPs 
intervention reported increasing eF difficulties. Comparison of parent 
and teen reported geC reveals that while teens with severe injuries 
receiving the CAPs intervention reported greater geC scores, they begin 
to approach the parent ratings. These findings suggest that the CAPs 
intervention may be associated with increased teen self-awareness of 
deficits rather than a worsening of symptoms.
Correspondence: Megan Narad, PhD, Behavioral Medicine Clinical 
Psychology/Physical Medicine & Rehab, Cincinnati Children's Hospital 
Medical Center, 7521 Glenover Drive, Cincinnati, OH 45236, United 
States. E-mail: megan.narad@cchmc.org

M.J. raMIrez FLOres, M. COLIn CanCInO, G. saLas 
MOraLes, J. COnTreras VaCa & J. sanTOs COrderO. 
Theory of mind in children with mild and moderate traumatic 
brain injury during acute stage.
Objective: Moderate and severe TBi, in a chronical stage, is known to 
cause difficulties Theory of Mind (ToM), yet little is known about mild 
TBi. The purpose of this study is to analyze performance in Tom with 
children who have suffered mild and moderate TBi during the acute 
stage of the injury.
Participants and Methods: 15 children participated, between 4 and  
8 years old (x=5.53) with mild (n=9) and moderate TBi (n=6), matched 
by age, education and gender, with 15 children with orthopaedic injuries 
(oi), both groups with the injury less than a month old. The ToM scale 
was applied, includes 5 tasks which sum a total of 7 points. A memory 
control task was applied to confirm the understanding of the whole task.
results: relative to oi, the TBi group had a lower score for the total 
score of ToM (x=4.86±1.32; x=6.0±.92; u=54.000; p<0.05); particu-
larly in content false belief test (u=58.500; p<0.05) and real-apparent 
emotion test (u=60.00; p<0.05). However, TBi group performed worst 
in the memory tasks (mild 30%; moderate 60%). There was no relation-
ship between ToM and memory tasks in TBi group with good compre-
hension (r=0.095; p=0.807); nor any difference in total score between 
mild and moderate TBi (u=12,500; p=0.129).
Conclusions: The ToM low scores may be due to memory problems, 
mainly in the moderate TBi group. it needs to be considered that this 
study is conducted during the acute stage of the injury, thus, it is 
expected that increase differences in the chronic stage.
Correspondence: Maura J. Ramirez Flores, PhD, FACULTY OF 
PSYCHOLOGY, UNIVERSIDAD NACIONAL AUTONOMA DE MEXICO, 
AV. UNIVERSIDAD 3004 COL. COPILCO-UNIVERSIDAD, FACULTAD 
DE PSICOLOGÍA, MEXICO CITY 04510, Mexico. E-mail: mau_ramz@
comunidad.unam.mx

M.d. sady, s. COLLIer, P. sIrIJunTanan, T.d. GraHaM, 
C.G. VauGHan & G.a. GIOIa. Comparison of Symptom Severity 
and Parent-Child Agreement between Three Causes of Adolescent 
Concussion: Sports, Motor Vehicle Collision, and Assault.
Objective: The current study examined differences in severity of 
post-concussion symptoms between three causes of injury (sports, 
motor vehicle collision (MVC), and assault), and differences in degree 
of parent-child agreement in ratings.
Participants and Methods: 99 youth (age 12-18) with concussion were 
evaluated in a specialty clinic (1st visit 2-47 days post-injury), with one 
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of three causes of injury: sports injury (n=50), MVC (n=26), or assault 
(n=23). groups were matched on age, gender, and time since injury, and 
there were no group differences in preinjury or injury characteristics. 
Patients and parents completed the Post-Concussion symptom inven-
tory (PCsi) and a monitoring version of the Behavior rating inventory 
of executive Function (BrieF-m). repeated measures AnoVA was 
used to examine group differences in post-concussive problems (prein-
jury-adjusted), and Fisher’s z-tests were used to test differences between 
parent-child correlations on each subscale.
results: simple effects indicated no significant differences between 
groups on parent or self-report PCsi subscales. on the BrieF-m, one 
simple effect was significant on parent report only (initiate subscale), 
with the assault group having significantly higher ratings than the sports 
group. There was a pattern of higher parent-child agreement in sports 
injuries compared to assault and MVC, but the comparison was statis-
tically significant on only one of the nine scales (BrieF-m inhibition). 
effect sizes were small to negligible.
Conclusions: in adolescents with concussion, severity of symptoms 
and executive functioning problems did not differ significantly between 
three injury causes. rates of parent-child agreement may be somewhat 
higher after sports injury than assault or MVC, but more research is 
needed. Future studies should increase sample size, capture data closer 
to the time of injury, explore additional factors (such as circumstances 
surrounding assault and MVC, legal involvement, etc.), and compare 
additional outcomes (including time to recovery).
Correspondence: Maegan D. Sady, Ph.D., Pediatric Neuropsychology, 
Children's National Medical Center, 15245 Shady Grove Road, Suite 
350, Rockville, MD 20850, United States. E-mail: maegan.sady@gmail.
com

n. sandeL, a. suFrInKO, J. HenLey, M.W. COLLIns & 
a.P. KOnTOs. Discrimination of Concussed Athletes from Healthy 
Controls Using a Multimodal Diagnostic Approach.
Objective: evaluate the efficacy of using a multimodal approach 
to discriminate between acutely concussed individuals and healthy 
controls.
Participants and Methods: Participants included 23 concussed 
athletes (56.5% males) and 25 healthy age and sex matched controls 
(68% males) aged 12 to 20 years old (M=15.21, SD=2.03). Participants 
completed a multimodal evaluation that included the Post-Concussion 
symptom scale (PCss), computerized neurocognitive testing (imme-
diate Post-concussion Assessment and Cognitive Testing [imPACT]), 
the Balance error scoring system (Bess), and the Vestibular/ocular 
Motor screening (VoMs) tool. A discriminant function analysis was 
conducted to evaluate how well the multimodal approach classified 
concussed participants from healthy controls. univariate analyses iden-
tified measures in the multimodal approach that best differentiated 
concussed from healthy participants.
results: The discriminant function yielded a significant model that 
differentiated concussed from healthy groups (chi-squared= 24.382, 
df=6, p<.001). The model accurately predicted correct outcomes for 
81.3% of cases (73.9%- concussed; 88.0%- healthy controls). univar-
iate AnoVAs revealed that the concussed and healthy control partici-
pants differed significantly on all predictor variables in the multimodal 
assessment: PCss (F=30.45, p<.001), imPACT Memory (F=4.72, 
p=.04), imPACT speed (F=6.78, p=.01), vestibular screening (F=23.62, 
p<.001), and near point convergence (F=7.30, p<.01), with the excep-
tion of balance testing (F=0.91, p=.35).
Conclusions: utilization of a multimodal approach to concussion 
management during the acute phase of the injury correctly discriminated 
concussed athletes from healthy controls in 81.3% of cases. A multi-
modal approach should include measures of symptoms, cognition, and 
vestibular/ocular motor function. Balance testing did not discriminate 
concussed from control participants.

Correspondence: Natalie Sandel, PsyD, MBA, Orthopaedic Surgery, 
UPMC Sports Medicine Concussion Program, 3200 S. Water St., 
Pittsburgh, PA 15203, United States. E-mail: sandelnk@upmc.edu

a.d. sCHMId, J. LICHTensTeIn, K. aTWaTer & K. LInnea. 
Acceptability of a Return-to-Learn Program for Concussed High 
School Students.
Objective: Few models of implementation for return-to-learn (rTl) 
post-concussion programs have been tested for acceptability. As part 
of a larger concussion management demonstration project, this study 
assessed the acceptability of an rTl program at four high schools.
Participants and Methods: This rTl program included oversight 
by a team of specialists (neuropsychologist, occupational therapist, 
physical therapist), education to all school personnel, the formation 
of school-based concussion management teams, in-school neuropsy-
chological consultation, daily email updates from teachers regarding 
student progress, and a room where concussed students could engage 
in replacement activities. educators were asked to complete a survey 
regarding their satisfaction with this program.
results: 168 educators rated high satisfaction with this program 
(M=3.31, sD=.60 on a 1-4 scale). satisfaction did not differ by any 
demographic factors. Qualitative analysis of teacher comments revealed 
133 positive (68.9%), 49 negative, and 11 neutral statements. Posi-
tive themes included, but were not limited to the following: increased 
communication, more fluid transition into the classroom, clearer under-
standing of academic restrictions and expectations, and enhanced 
teacher support. negative themes included concern about students 
manipulating the rTl system to avoid work, students taking too long 
to return to normal activity, and difficulty modifying work to accom-
modate the needs of concussed students.
Conclusions: results of this study demonstrated the acceptability of an 
rTl program. educator comments were primarily positive, revealing 
that they felt better supported and that classroom return was better 
managed with this program. However, their comments also indicated 
that this type of program can be time-consuming and that some students 
appeared to exaggerate symptoms in order to avoid schoolwork.
Correspondence: Amy D. Schmid, Ph.D., Psychiatry, Geisel School 
of Medicine at Dartmouth, HB 7550 Department of Psychiatry, One 
Medical Center Drive, Lebanon, NH 03756, United States. E-mail: 
amy.d.schmid@hitchcock.org

a. sCHMId, J. LICHTensTeIn, K. aTWaTer, K. LInnea & 
a. MaerLender. Validation of a Teacher Questionnaire to Assess 
Concussed Students’ Recovery.
Objective: schools are encouraged to use a return-to-learn (rTl) 
program for concussed students. outside of counting symptoms, 
however, few tools are available to monitor students’ rTl progress. 
We sought to validate the Better or Worse index (BoWi), a daily ques-
tionnaire for teachers about students’ recovery, by assessing convergent 
validity with the PCsi, construct validity across time, and acceptability 
among high school teachers.
Participants and Methods: Across 3 high schools, 33 female and  
39 male concussed students participated in the program during the 
2015-2016 school year (age: M=16.19, sD=1.31). The following 
measures were administered each day of their recovery: self-reported 
symptom rating (Post-Concussive symptom inventory; PCsi), and 
teacher BoWi ratings of each student. The BoWi is a short online ques-
tionnaire assessing whether a student seemed “worse” (0), “the same” 
(1), or “better” (2) compared to before the concussion. Teacher ratings 
were averaged, resulting in a single daily score for each student. Time 
was measured in days post-concussion (DPC). At the end of the school 
year, teachers were surveyed to measure their attitudes (1=very nega-
tive, 4=very positive) and use (1=never, 4=always) of the BoWi.
results: regarding convergent and construct validity, correlations were 
significant and in the expected direction between BoWi and PCsi (r=.31, 
p<.01), and BoWi and DPC (r=.22, p<.01). Teachers’ use of the BoWi 
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was high (M=3.71, sD=.61) and they reported positive attitudes toward 
the instrument (M=3.29, sD =.68).
Conclusions: These results support the validity and acceptability of the 
BoWi as an instrument to measure readiness to return to a full academic 
workload after a concussion. The BoWi correlated with an established 
measure of postconcussive symptoms and showed improved functioning 
over time. Additionally, teachers reported high use of and positive atti-
tudes toward this measure. These findings highlight the utility and feasi-
bility of daily teacher input during the return to learn process.
Correspondence: Amy Schmid, PhD, Psychiatry, Dartmouth Hitchcock 
Medical Center, 75 April Lane, White River Junction, VT 05001, United 
States. E-mail: amyschmid@ymail.com

y. sHIsHIdO, L.s. bLaCKWeLL, r.d. LaTzMan & 
r.a. HOWarTH. Cognitive Recovery of Pediatric Patients With 
Moderate to Severe TBI During Inpatient Rehabilitation Using the 
Cognitive & Linguistic Scale (CALS).
Objective: serial assessment of cognitive recovery during inpatient 
rehabilitation is critical for monitoring neurobehavioral status following 
traumatic brain injury (TBi) to guide appropriate treatment. given the 
variable recovery course, further investigation of cognitive recovery of 
pediatric patients is needed in an inpatient setting. The current study 
examines cognitive recovery of pediatric patients using the CAls and 
identifies potential demographic and clinical factors contributing to 
variability in rates of recovery.
Participants and Methods: Participants included 68 patients  
(ages 3-20) with moderate to severe TBi who received inpatient reha-
bilitation. Cognitive recovery was assessed at admission and discharge 
using the CAls, a 20-item measure designed for serial assessment of 
cognitive recovery following acquired brain injury.
results: Patients evidenced significant improvements in cognitive 
functioning between admission and discharge for CAls total scores  
(t (67) = -12.99, p <.01) and item scores (t (67) = -5.01 – -11.68,  
p <.01). effect sizes varied from medium to large and were larger than 
those reported in the previous pediatric literature (Mdn = .86). Factor 
analytically derived basic- and high-level functioning scales also showed 
improvements, with a significantly larger effect size in high-level func-
tioning. Preliminary analyses indicated that CAls total and item level 
scores did not differ by gender, age, or race.
Conclusions: results suggest significant improvement in cognitive 
functions for pediatric patients with TBi during inpatient rehabilita-
tion, with potentially more nuanced recovery patterns at an individual 
item level. Findings support the importance of serial monitoring during 
inpatient rehabilitation to assist with identifying appropriate treatments 
and supports for community and school re-entry.
Correspondence: Yuri Shishido, Ph.D., Psychology, Georgia State 
University, 20 Parkside Ct. NE, Atlanta, GA 30342, United States. 
E-mail: yurishishido@gmail.com

J. sMITH-PaIne, a. TrebLe-barna, n. zHanG, H. zanG, 
L. MarTIn, K.O. yeaTes, H. TayLOr, s.L. Wade & 
b. KurOWsKI. The Moderating Effect of Dopamine Genes on the 
Association of Family Environment with Longitudinal Executive 
Function Following Traumatic Brain Injury in Early Childhood: 
A Preliminary Study.
Objective: To examine whether dopamine (DA) genotypes moderate 
the association of family environment with executive function (eF) over 
time following early traumatic brain injury (TBi).
Participants and Methods: Caregivers of 65 children with TBi and 
70 children with orthopedic injury (oi) completed the Behavior rating 
inventory of executive Function (BrieF) shortly after injury (6, 12, 
and 18 months) and at extended follow-ups an average of 3.5 and  
6.8 years post injury. salivary DnA was collected for genotyping of  
DA transporter (DAT1), DA receptor-4 (DrD4), and ankyrin repeat  
and kinase domain containing 1 (Ankk1). linear mixed models exam-
ined moderating effects of risk allele on associations of injury type  

(TBi or oi) and family environment (i.e., parenting style and quality of 
the home environment) with behavioral ratings of child eF over time.
results: overall, TBi, high levels of maladaptive parenting styles 
(permissive and authoritarian), and disadvantageous home environ-
ment were associated with worse eF over time. However, DA genetics 
modified some of these risks. specifically, for the DAT gene, there were 
significant interactions among genotype, family environment, and 
injury type, when considering the influence of authoritarian parenting 
(p=.002); authoritative parenting (p=.008); and permissive parenting 
(p=<.001); and significant interaction among genotype and injury type 
in the model considering home environment (p=.006). For the Ankk1 
gene, there were significant interactions among genotype, family envi-
ronment, and injury type when considering the quality of the home 
environment (p=.021), and authoritative parenting (p=.003).
Conclusions: The present results demonstrate that for eF over time 
after injury in early childhood genetics may mediate the effects of injury 
type and family environment. These results suggest that knowledge of 
both family environment and DA genetics may be useful in explaining 
the heterogeneity in TBi recovery.
Correspondence: Julia Smith-Paine, M.A, Psychology, University of 
Cincinnati, 6961 Murray Ave., Apt. #3, Cincinnati, OH 45227, United 
States. E-mail: smith8j2@mail.uc.edu

a.M. suFrInKO, r. eLbIn, P. sCHaTz, e. reynOLds, 
n. sandeL, M.W. COLLIns & a.P. KOnTOs. Additional Sport 
Exposure Following Concussion has Dose Response Effect on 
Recovery Time.
Objective: Current guidelines suggest the immediate removal of 
athletes from contest after sustaining a sport-related concussion (srC). 
However, some athletes continue to play after sustaining a srC, due 
to lack of awareness of signs/symptoms, sport culture, and limited 
access to medical professionals. Concussed athletes who remain in play 
demonstrate worse outcomes, including more severe acute cognitive 
impairment and longer recovery time. The goal of this study was to 
determine if there was a dose response of post-injury sport exposure 
(i.e., minutes remained in game/practice play after srC) on athletes’ 
severity of symptoms, neurocognitive impairment and recovery time.
Participants and Methods: Participants included 59 athletes aged 
15.3+/-1.9 who reported remaining in play for 22.9+/-26.8 minutes 
(range=3-160) immediately following srC. Participants were grouped 
by short duration (3-15 minutes [n=25]) or long duration (>15 minutes 
[n=34]) of continuous play following injury. A Mann-Whitney u test 
compared groups on recovery time and a series of t-tests compared 
groups on the Post-concussion symptom scale (PCss) and immediate 
Post-Concussion Assessment and Cognitive Testing (imPACT) 1-7 days 
following srC.
results: Athletes in the long duration group took longer to recover 
(M=43.79 days, SD=26.34) compared to those in the short duration 
group (M=29.08 days, SD=12.90, p=.049) There were no significant 
differences on acute outcomes at 1-7 days post injury on imPACT scores 
(p>.10) or PCss score (p=.40).
Conclusions: Additional exposure to sport immediately following srC 
has a dose response effect on clinical outcomes. Further aerobic activity 
and exposure to additional contact are two potential mechanisms that 
may exacerbate injury.
Correspondence: Alicia M. Sufrinko, PhD, Department of Orthopaedic 
Surgery, University of Pittsburgh, 3200 S Water st., Pittsburgh,  
PA 15203, United States. E-mail: asufrinko@gmail.com

a.M. sVInGOs, d. GarCIa, b.a. baILey, s. GreIF, d.M. baGner 
& s.C. HeaTOn. Parent-Child Interaction Therapy (PCIT) Reduces 
Sleep Problems Following Pediatric Traumatic Brain Injury.
Objective: Pediatric traumatic brain injury (TBi) is associated with a 
variety of neurocognitive, behavioral, and psychological changes. sleep 
difficulties after TBi are common, and can negatively impact both cogni-
tion and recovery. Behavioral problems after TBi can disrupt family 
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functioning and may affect sleep hygiene and/or sleep initiation. Though 
Parent-Child interaction Therapy (PCiT) has been shown to effectively 
reduce behavior problems, it is unclear whether it may also reduce sleep 
problems after childhood head injury.
Participants and Methods: Participants (n=10) were between 2 and  
5 years of age, had sustained a recent head injury, and displayed 
elevated behavioral problems. injury severity and mechanism varied 
across the sample, though the majority sustained mild head injuries 
(90%) subsequent to falls (60%). study participants received an inten-
sive format of PCiT (twice a week for 5 weeks). Parent-reported child 
sleep behaviors were assessed over time using the 7-item sleep Problems 
subscale of the Child Behavior Checklist (CBCl).
results: Paired sample t-tests indicated significant reductions in 
parent-report of child sleep problems following the PCiT intervention 
(t[1,9]= 4.975, p=.001) and at 2-month follow-up (t[1,9]= 3.511, 
p=.007).
Conclusions: Findings suggest that behavioral parent training inter-
ventions may reduce pediatric sleep difficulties after head injury. Future 
studies should examine the extent to which injury characteristics and/
or socio-demographic factors may modify observed effects. researchers 
should also attempt to examine specific components of PCiT in order to 
gain insight to the relative contributions of specific intervention elements 
on pediatric sleep functioning.
Correspondence: Adrian M. Svingos, M.S., Clinical and Health 
Psychology, University of Florida, P.O. Box 100185, Gainesville, FL 
32610, United States. E-mail: adrianmchambers@phhp.ufl.edu

C.G. VauGHan, J. KerOaCK, a. KraVITz, J. WaLLey, M. sady 
& G.a. GIOIa. The Relation Between Multiple Prior Concussions 
and Injury Severity.
Objective: examine the relation between the number of prior concus-
sions and post-concussion severity and recovery course.
Participants and Methods: 1178 children (ages 8-18; M = 13.43; 
sD =2.52; 64.1% Male) were evaluated within 30 days of concussion. 
Concussion history was gathered along with self-reported retrospective 
pre-injury and post-injury symptoms on the Post-Concussion symptom 
inventory (PCsi). A subsample rated symptoms at visit 2. Mean differ-
ences in retrospectively reported pre-injury symptoms, total adjusted 
(current minus pre) post-injury symptom score, symptom factor scores 
(physical, emotional, sleep, cognitive), visit 2 adjusted total scores, and 
visit 1 to visit 2 symptom change were examined by concussion history.
results: Within the 8-12 age group (n=410), 71% had no prior concus-
sions, 20.5% had 1 or 2, and 8.5% had 3 or more. Within the 13-18 
age group (n=768), 58.3% had no prior concussions, 26.3% had 1, 
9.6% had 2, and 5.7% had 3 or more. Concussion history did not relate 
to gender, history of ADHD, days from injury to visit, or years of age. 
Concussion history did not relate to retrospectively reported baseline 
symptom levels (p>.05). Total post injury scores at visit 1, visit 2, or 
the visit 1 to visit 2 change did not vary by number of prior concussion  
(p > .05). The symptom factor scores were similar by concussion history 
in 13-18 year olds (p > .05). younger children (age 8- 12) with more 
concussions reported greater post-injury emotional symptoms, but not 
other symptom factor scores, at visit 1 (p < .05) than those with fewer 
or no prior concussions.
Conclusions: Post-concussion symptom severity and trajectory of 
symptom recovery were not related to concussion history in this sample 
of youth. Moreover, those with a history of concussion endorsed similar 
pre-injury symptom levels than those without prior injury. These find-
ings appear to contradict a commonly reported assumption in the liter-
ature that multiple concussions are cumulative, at least in this group 
level analysis.
Correspondence: Christopher G. Vaughan, Psy.D., Pediatric 
Neuropsychology, Children's National Health System, 15245 Shady 
Grove Rd, Suite 350, Rockville, MD 20850, United States. E-mail: 
cvaughan@cnmc.org

K. WILMOTH, J.M. GaLusHa, s.C. bunT, e.I. GOdbey, 
n. HOLder, J. Garner-rOberTs, G. bLOOMGarden, 
n. dIdeHbanI & C.M. CuLLuM. Delayed Clinical Evaluation 
Following Concussion Predicts Prolonged Return to Play in 
Female Student-Athletes.
Objective: Variability in adolescents’ recovery from sports concussion 
is poorly understood, and lingering symptoms can negatively impact 
academic, social, and emotional functioning. some athletes may be at 
greater risk for such lingering symptoms and delayed recovery based 
on gender differences, although the literature is mixed. To this end, we 
examined the relationship between delayed clinical evaluation following 
concussion and time to recovery in adolescent student-athletes stratified 
by gender.
Participants and Methods: Participants were 77 full-time students 
(52% female, 78% White, 25% with previous concussion) ages 9-19 
who sustained a sports-related concussion and were referred for post-
concussion evaluation through clinics participating in ConTex, a longi-
tudinal concussion registry in north Texas. As part of the protocol a 
Concussion symptom log (sx log) was administered at initial visit 
to assess symptom severity, and medical record review at 3-month 
follow-up confirmed the time to return-to-play (rTP). A Poisson regres-
sion for the number of days to rTP was conducted for each gender based 
on the time to initial clinic visit and sx log total score.
results: Athletes presented for initial evaluation 0-15 days after injury 
(M=5.3, sD=4.3). For each additional day between injury and clinic eval-
uation, female athletes’ rTP was 82% longer, p<.001, 95%Ci[58,106]. 
Further, a positive interaction of time to clinic evaluation and sx log 
total score at initial visit was found, p<.001. in contrast, time to evalu-
ation was not a significant predictor of rTP in male athletes.
Conclusions: our findings demonstrate a link between delayed clinical 
evaluation following concussion and increased time until clearance to 
return to play in female but not male student-athletes. This relationship 
varied based on injury severity. These results may indicate selective 
benefits of earlier intervention, though gender differences in concussion 
management and recovery should be explored further in this population 
before firm conclusions can be drawn.
Correspondence: Kristin Wilmoth, UT Southwestern Medical Center, 
5323 Harry Hines Blvd, Dallas, TX 75390-9044, United States. E-mail: 
Kristin.Wilmoth@UTSouthwestern.edu

F. rOberTsOn, K.L. WrIGHT, e.d. bIGLer & r. HOPKIns. 
Relationship Between Processing Speed with White Matter 
Hyperintensity Volumes and Injury Severity.
Objective: Pediatric traumatic brain injury (TBi) often results in slowed 
processing speed (Ps) which is associated with white matter hyperin-
tensities (WMH) identified in T2-FlAir Mri. We explored the rela-
tions between WMH volumes derived with two methods, the automated 
lesion segmentation Tool (lsT) method and manual tracings with Ps 
and injury severity. if the automated method approximates the ‘gold 
standard’ tracing method, because of its ease in use it would be the 
preferred method to use in research.
Participants and Methods: 8 TBi and 6 orthopedic injury (oi) partic-
ipants (9 males and 5 females), were included in the study. Participants 
were between the ages of 8-13 at time of neuropsychological testing. 
lsT WMH volumes were compared to manually traced WMH volumes 
using an idependent-samples t-test. regression analysis assessed the 
relationship between WMH volumes, Ps and injury severity controlling 
for age and sex.
results: The mean age of the TBi group was 10.31 years (sD=1.3) 
and for the oi group was 10.57 (sD=2.0). There was no significant 
differences between the TBi and oi group for age (p=.77) or for sex 
(p=0.23). Automated WM volume was determined to be .033 cm3  
(s.d. =0.076), in contrast to the manual tracing WM volume that was 
1.84 cm3 (s.d. =1.33). While both methods identified WM pathology the 
WMH volumes between the two techniques were significantly different 
(p=.002). Although limited by the sample size and therefore statisitical 
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power, neither WMH metric significantly related to Ps although injury 
severity was positively correlated with Ps (r2=.347, p=0.025).
Conclusions: Differences in how WM pathology is identified and 
quantified between the two techniques relates in part to differences 
in segmentation and classification of the adnormalities. Differences 
between the two techniques resulted in substantially different WMH 
volume estimations. Ways to improve accuracy in WM pathology iden-
tification for pediatric TBi will be discussed.
Correspondence: Kacie L. Wright, Psychology, Brigham Young 
University, 488 E. 100 S., Orem, UT 84097, United States. E-mail: 
kacie.birtcher@hotmail.com

autism spectrum disorders

d. abraMs, L. adaMsOn, d. FeIn & d.L. rObIns. Early ASD 
Symptoms, Demographic Characteristics, and Adaptive Skills 
Predict Change in Cognitive and Language Abilities in Toddlers 
with ASD.
Objective: Children diagnosed with autism spectrum disorder (AsD) at 
a young age have diverse language and cognitive outcomes which impact 
their functional abilities. The present study aims to identify predictors 
of change in these abilities between ages 2 and 4.
Participants and Methods: Toddlers (n=270; 79% male) diagnosed 
with AsD at age 2 (T1) were re-evaluated at age 4 (T2). evaluations 
included Autism Diagnostic observation schedule (ADos[-2]), Mullen 
scales of early learning (Msel), and Vineland Adaptive Behavior 
scales(-2).
results: A multiple linear regression model was developed to predict 
change (age equivalent range: -94.39-130.39) in each Msel domain 
using backward selection. T1 predictors of visual reception change 
include maternal education, β=5.00, minority race, -8.05, intervention 
hours, -.44 (negatives suggest decline), ADos social affect (sA), -3.23, 
and other Msel scores, ps<.030. Predictors of expressive language 
change include those variables and VABs communication subdomain, 
.45, ps<.038. Finally, predictors of receptive language change include 
minority race, -10.60, ADos sA, -1.74, other Msel scores, and VABs 
communication subdomain, .65, ps<.049. We also examined predictors 
of change in a positive direction only (n=156-185). Fine motor was a 
predictor of growth in all 3 domains, and there was generally less change 
in males and minority children, ps<.042.
Conclusions: initial child characteristics, including demographic 
factors, symptom severity, and adaptive skills, independently predict 
change in language and cognitive abilities in children with AsD between 
ages 2 and 4. More intervention was provided to lower functioning chil-
dren. Fine motor skills, female sex, and majority race were specifically 
predictive of closing the gap with peers. results highlight factors, such 
as early skills and access to resources, that support early positive change 
in cognition and language.
Correspondence: Danielle Abrams, MA, Psychology, Georgia State 
University, 230 E Ponce de Leon Ave, Unit 223, Decatur, GA 30030, 
United States. E-mail: dabrams1@student.gsu.edu

C. aMMOns, M. WInsLeTT & r. Kana. Age and Diagnosis Effects 
on Mid Fusiform Sulcus Anatomy in Autism Spectrum Disorder.
Objective: Aberrant activation and connectivity of the fusiform gyrus 
(Fg) during social tasks is often reported in autism spectrum disorder 
(AsD). A recently characterized minor sulcus bisecting the Fg of healthy 
control (HC) participants predicted the location of face selective visual 
areas and divisions of cytoarchitecture in this important social brain 
region (Weiner et al., 2014). Despite this, the mid fusiform sulcus (MFs) 
has not been studied in AsD. This study establishes the gross anatomical 
organization of the MFs in AsD and investigates age, diagnosis, and 
hemispheric effects on the morphometry of this relatively neglected 
social brain feature.

Participants and Methods: High resolution T1-weighted images from 
115 participants (54 AsD, 61 HC) ages 9-40 years were acquired on 
a 3T siemens Mri scanner. MFs identification and classification were 
performed by three independent raters using Freesurfer 2D rendering. 
gray matter volume, surface area, cortical thickness, and thickness stan-
dard deviation (sD) were extracted from subject specific MFs labels and 
entered into a repeated measures general linear model with hemisphere, 
age, and diagnosis controlling for overall Fg size.
results: MFs was reliably identified in 97% of hemispheres with similar 
gross anatomical features in AsD and HC individuals. Morphometric 
analysis revealed: 1) a main effect of age on MFs thickness with cortical 
thinning in older individuals and 2) an interaction effect of hemisphere 
and diagnosis on MFs thickness sD. in AsD, variability in cortical thick-
ness was relatively stable across hemispheres, whereas HC demonstrated 
more pronounced regional thickness differences in the right hemisphere.
Conclusions: Differences in regional thickness specific to the right MFs 
in the HC population may be related to functional specificity differences 
given the importance of right Fg in face processing and social cognition. 
This first investigation of the MFs in AsD provides important insights 
into the anatomy of this region.
Correspondence: Carla Ammons, M.S., Psychology, University of 
Alabama at Birmingham, 1620 12th St. S - Apt C, Birmingham, AL 
35205, United States. E-mail: cjammons@uab.edu

H. bednarz, a. LeMeLMan, d. MurdauGH & r. Kana. 
Changes in Reading Comprehension as a Result of Language 
Intervention in Children with Autism Spectrum Disorders.
Objective: language deficits are a core feature of autism spectrum 
disorders (AsD) and extend to deficits in reading. A common reading 
profile in high-functioning children with AsD is intact decoding accom-
panied by poor comprehension. Visuospatial ability, an area of strength 
in AsD, could prove useful for reading interventions. our objective 
was to test the effectiveness of a visual imagery-based intervention to 
improve reading comprehension in AsD.
Participants and Methods: Children with AsD (AsD-eXP; n = 22; 
ages 8-13 years) participated in a reading intervention program (Visu-
alizing and Verbalizing for language Comprehension and Thinking; 
V/V). Participants were tested on neuropsychological measures before 
and after 200-hours of face-to-face V/V intervention. This group was 
compared to a waitlist-control group of children with AsD (AsD-WlC; 
n =17) as well as a typically developing group of children (TD; n = 16).
results: Within-group analyses revealed a significant improvement 
in reading comprehension in the AsD-eXP group from pre-to-post- 
intervention, an effect not observed in the AsD-WlC group. in addition, 
baseline reading comprehension scores significantly predicted intervention- 
related change in reading comprehension. relative to AsD-WlC, chil-
dren in the AsD-eXP group did not show significantly greater oral or 
reading comprehension post-intervention.
Conclusions: While we found the V/V intervention to be effective 
in improving reading comprehension in children with AsD from 
pre-to-post-intervention, it may not be generalizable, as the same 
effect was not seen when compared to waitlist control group of children. 
Future research should focus on increased sample sizes to investigate 
the effectiveness of this reading intervention.
Correspondence: Haley Bednarz, The University of Alabama at 
Birmingham, 1944 Mayfair Park Dr Apt 202, Homewood, AL 35209, 
United States. E-mail: hbednarz@uab.edu

n.I. berGer, b. InGersOLL, M. POnTIFeX & s. LaszLO. 
Evaluating the Neural Correlates of Intention Understanding in 
Autism Spectrum Disorder.
Objective: The purpose of this study was to use event related Potentials 
(erPs) to assess, for the first time, the neural correlates of intention 
understanding in children with Autism spectrum Disorder (AsD) and 
controls. given behavioral research suggesting that AsD is associated 
with impaired intention understanding only when cued using social 
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stimuli (e.g., facial expressions), this study also compared differences in 
neural processing between groups across social and non-social stimuli.
Participants and Methods: We examined neural indices of social and 
non-social intention understanding in 22 school-age AsD children and 
22 controls (age, gender, and iQ matched). Participants viewed picture 
sequences depicting either social or non-social intention. The final 
picture of the sequence varied such that an actor either completed the 
intended action (expected) or performed an unintended action (unex-
pected). We evaluated the P600 as it has been linked to expectancy 
violations in visual scene processing. Participants made button press 
responses to intended condition only.
results: Social stimuli: Both groups demonstrated similar erP 
responses, characterized by a greater (positive) P600 to unintended vs. 
intended condition. response accuracy was significantly worse for the 
AsD group. Non-social stimuli: no group differences were identified in 
either response accuracy or erP responses (greater P600 to unintended 
vs. intended condition).
Conclusions: Accuracy data concord with previous behavioral findings 
of a dissociation between social and non-social intention understanding, 
such that social intention alone is functionally impaired in AsD. 
However, no group differences were observed for either stimuli type at a 
neurological level. This is a particularly novel finding, as it demonstrates 
that observed behavioral impairments are independent from the neural 
processes supporting basic social intention understanding. Additional 
work is necessary to characterize this newly identified gap between 
neurological functioning and overt behavior.
Correspondence: Natalie I. Berger, Psychology, Michigan State 
University, 316 Physics Rd, East Lansing, MI 48824, United States. 
E-mail: bergerna@msu.edu

M. berTOLIn, b. braddOCK & d.a.s. KauFMan. Effects of Social 
Skills Training on Emotional Face Processing in Adolescents With 
Autism Spectrum Disorder: Behavioral and Electrophysiological 
Correlates.
Objective: Chronic social deficits are regarded as the hallmark impair-
ment of Autism spectrum Disorder (AsD), manifest early in develop-
ment, and are typically associated with persistent and lifelong impair-
ments in functioning. social skills interventions such as the Program 
for the education and enrichment of relational skills (Peers) are 
currently the most widely used and well-supported of all treatment 
approaches for adolescents with AsD. Moreover, the Peers program 
has been shown to produce neurophysiological changes and enhance 
socio-emotional skills in this population. However, little is known about 
the specific effects of social skills training on social attention in adoles-
cents with AsD.
Participants and Methods: using neuropsychological measures and 
high-density event-related potentials (erPs) acquired during a comput-
erized emotional face processing task, we examined emotional face 
processing in sixteen adolescents with AsD ages 12 to17, both before 
and after participation in the Peers program and relative to thirteen 
of their same-aged typically developing peers.
results: results revealed that adolescents with AsD exhibited atypical 
face processing relative to their typically developing peers, including 
significant group differences in bilateral n170 and ePn latencies 
suggesting delays in feature-based and evaluative face processing. More-
over, completion of the Peers program resulted in shorter n170 and 
ePn latencies, and these changes were related to beneficial changes in 
self- and other-reported emotional functioning.
Conclusions: These results suggest neural changes in the evaluative 
processing of human faces post-Peers that may be meaningful indi-
cators of social and emotional processing in everyday life. our find-
ings indicate that the neural mechanisms underlying emotional face 
processing deficits in AsD appear to be susceptible to psychosocial 
intervention and suggest that social skills training may improve socio- 
emotional skills by enhancing social attention.

Correspondence: Madison Bertolin, MS, Psychology, Saint Louis 
University, 4501 Lindell Blvd 7H, Saint Louis, MO 63108, United 
States. E-mail: stroup@slu.edu

K.r. bradbury, d.L. rObIns, M. barTOn, W.L. sTOne, 
z.e. Warren & d. FeIn. M-CHAT-R/F Performance in High-
Risk Infant Siblings.
Objective: The M-CHAT-r/F is a parent-completed, screening instru-
ment for AsD in toddlers. infant siblings are at higher risk for AsD and 
for sub-clinical AsD symptoms making screening more complicated 
in this population. The current study explores how the presence of an 
older affected child impacts parents’ responses on the M-CHAT-r/F 
for later-born children.
Participants and Methods: Toddlers (n=186; Mage = 21.2 months, 
sD = 4.2) with an older AsD-affected sibling were screened using the 
M-CHAT-r at three sites across the country. Follow-up interviews 
were conducted to confirm at-risk responses for children who screened 
positive. Children who continued to screened positive were invited for 
a comprehensive evaluation to determine diagnostic classification. 
M-CHAT-r/F psychometric properties were examined and compared 
to those from screening in a low-risk population (robins et al., 2014).
results: High-risk infant siblings showed substantially higher screen 
positive rates at initial screen (40.3%) and follow-up (34.9%) compared 
to low-risk populations (7.2% and 2.2%, respectively). Follow-up only 
incrementally improved positive predictive value (PPV) for AsD in the 
high-risk population (.44 to .55) compared to in the low-risk population 
(.138 to .475). PPV remained high for other developmental concerns 
(PPVHr=.983 vs. PPVlr=.946). Area under the curve (AuC) was .870 
indicating the M-CHAT-r/F demonstrated good accuracy in distin-
guishing between AsD and non-AsD in a high-risk population and was 
comparable to accuracy seen in low-risk populations (AuC = .907).
Conclusions: screening measures, such as the M-CHAT-r/F, perform 
differently in high-risk infant sibling populations. Follow-up was less 
critical in a high-risk population. High screen positive rates and PPVs, 
especially for any developmental concern, highlight the importance and 
efficacy of screening in high-risk populations.
Correspondence: Kathryn R. Bradbury, University of Connecticut, 
406 Babbidge Rd, Unit 1020, Storrs, CT 06269-1020, United States. 
E-mail: kathryn.bradbury@uconn.edu

b. CasTeLLuCCIO, a. CanFIeLd & I. eIGsTI. Verbal Inferential 
Reasoning in Autism Spectrum Disorder.
Objective: Weaknesses in executive functions, especially mental flex-
ibility, are frequent in autism spectrum disorder (AsD). Despite the 
prominent role of language and communication weaknesses, very little 
work has investigated verbal executive abilities in AsD. A deficit in 
verbally-oriented executive functions, such as the deductive reasoning 
required to infer meanings of novel expressions, could confer risk for 
language deficits. The current study investigated verbal inferential 
reasoning in AsD.
Participants and Methods: Adults with AsD (n=9) and typical devel-
opment (TD; n=16) participated in a study of influences on communi-
cation and language abilities. All participants were monolingual english 
speakers with full scale iQ > 77 with no history of brain injury. groups 
were matched for age, gender, and full scale iQ. AsD diagnoses were 
confirmed using the Autism Diagnostic observation schedule. Partic-
ipants completed the Word Context Test, a test of verbal deductive 
reasoning from the Delis-kaplan executive Function system that 
requires participants to determine the meanings of nonsense words 
using the context provided by progressively more specific clue sentences.
results: The AsD group showed no impairment relative to the TD group 
on the Word Context Test. Both groups’ means were in the average 
range on scores capturing overall success and mental flexibility. For 
each group and for the overall sample, mental flexibility on the test was 
significantly related to nonverbal iQ but not verbal iQ. in the overall 
sample, success on the test was also significantly related to nonverbal 
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iQ. Word Context Test performance was not related to symptom severity 
or other executive functions (abstraction or inhibition).
Conclusions: Preliminary findings indicate no weakness in verbal infer-
ential reasoning in average-iQ adults with AsD. Findings suggest that, 
regardless of diagnosis, nonverbal abstract reasoning abilities (iQ) and 
mental flexibility in the context of verbal inferential reasoning may 
share prefrontal substrates.
Correspondence: Brian Castelluccio, Psychological Sciences, University 
of Connecticut, 406 Babbidge Road, Unit 1020, Storrs, CT 06269-
1020, United States. E-mail: brian.castelluccio@uconn.edu

J. CHen, M. barTOn & d. FeIn. Differences in Early Temperament 
Between High Risk Baby Siblings With and Without Autism: 
Analyses by Gender.
Objective: To assess whether temperamental differences between baby 
siblings with and without autism spectrum disorders (AsD) at age 2 hold 
equally for boys and girls.
Participants and Methods: Baby siblings of children with AsD were 
screened using the M-CHAT(-r). Parents of children who screened 
positive completed the Toddler Temperament scale (TTs) when their 
child received a diagnostic evaluation. Children were grouped by diag-
nosis: AsD and non-AsD (includes developmental delay, language 
disorder, and no diagnosis). Mean scores on five subscales of the TTs 
(previously indicating group differences; Chen, Barton & Fein, 2016) 
were compared between groups using t-tests separately for boys and 
girls (Boys AsD: n=50; Boys non-AsD: n=45; girls AsD: n=28, girls 
non-AsD: n=21). Moderation analyses (gender X Diagnosis) were not 
feasible due to multicollinearity.
results: Post-hoc power analyses indicate 97% and 77% power for 
boys and girls, respectively, to detect large effects. Boys, but not girls 
with AsD were significantly less rhythmic (i.e., less consistent in eating, 
sleeping, and elimination routines; p=.004, d=.60 and p=.557, d=.18, 
respectively for boys and girls), displayed more negative mood (p=.008, 
d=.56 and p=.301, d=.30) and were less distractible (i.e., less able to 
remove themselves from negative behavior patterns; p<.001, d=1.23 
and p=.054, d=.57) than non-AsD peers. girls, but not boys with AsD 
were significantly more withdrawn than non-AsD peers (p=.018, d=.70 
and p=.200, d=.26 for girls and boys, respectively).
Conclusions: The expression of temperament differences between 
high risk baby siblings with and without AsD at age 2 may vary with 
gender. These findings may reflect sex differences in the development 
of temperament dimensions within AsD, as well as parental gender role 
expectations (e.g. withdrawn or non-approaching behavior is rated as 
more atypical for girls). There may have been insufficient power to 
detect small or medium effects.
Correspondence: Julia Chen, B.A., Psychological Sciences, University 
of Connecticut, 406 Babbidge Rd Unit 1020, Storrs, CT 06269, United 
States. E-mail: julia.chen@uconn.edu

I. CHO, M. sCHueTze, s. VIneTTe, s. raHMan, K. rIVard, 
a. MCCrIMMOn, d. deWey & s. bray. Frontostriatal Structural 
Connectivity in Autism Spectrum Disorder.
Objective: Abnormalities in the frontostriatal circuit have been suggested 
as an underlying cause of the social deficits in Autism spectrum Disorder 
(AsD). However, findings on white matter (WM) properties have been 
mixed. The objective of this study was to investigate frontostriatal WM 
structure in youth with AsD, using multi-shell diffusion tensor imaging 
(DTi), connectivity-defined regions of interest and probabilistic fiber 
tracking of limbic, motor and cognitive pathways.
Participants and Methods: DT images were collected from 19 typically 
developing (TD; 15 male) and 20 AsD (17 male) participants (age: 
TD 16.55±2.2; AsD 16.55±2.5; iQ: TD 108.95±15; AsD 101.85±17), 
using two b-values (900, 2000) each at 30 directions. Connectivity 
based parcellation was conducted on a subset of 10 participants (5 TD) 
to identify regions of the caudate and putamen most highly connected 
to anatomically defined 1) orbitofrontal cortex (oFC), 2) Brodmann 

areas 4 and 6, and 3) rostral middle frontal and superior frontal 
gyri. resulting caudate and putamen sub-regions were then used as 
seed regions. WM properties of the fibers connecting the caudate and 
putamen to the three prefrontal targets were averaged over the identified 
tracts. Mean fractional anisotropy (FA) values were compared between 
groups, controlling for age, sex and iQ.
results: A hemisphere x tract x group interaction effect was found 
(p=0.03). This effect was driven by the tracts connecting caudate and 
putamen seeds to the left oFC, with lower FA values in the AsD group 
relative to the TD group (p=0.03).
Conclusions: As the tracts connecting the oFC to the striatum are 
important for goal directed behaviors, decreased FA may be asso-
ciated with social impairments in AsD. Furthermore, as many AsD 
behavioural therapies use reinforcement learning approaches reliant on 
frontostriatal interactions, characterizing differences in this circuitry can 
allow for improved therapies.
Correspondence: Ivy Cho, University of Calgary, A0-401 Lower Level, 
2888 Shaganappi Trail NW, Calgary, AB T3B 6A8, Canada. E-mail: 
iykcho@ucalgary.ca

b. dOLan, d. snyder, a. barrInGTOn, a. MCVey, K. WILLar, 
s. PLeIss, J. KarsT, a. CarsOn & a. VauGHan Van HeCKe. 
Examining the Durability of PEERS for Adolescents With ASD: 
Maintenance of Neurological and Behavioral Effects.
Objective: To date, there are no known published studies that have 
assessed the maintenance of treatment effects in the context of neuro-
logical changes and their relationship to behavioral outcomes following a 
social skills intervention for adolescents with Autism spectrum Disorder 
(AsD). The few studies that have incorporated long-term assessment 
into their design have focused exclusively on sustained behavioral 
responses to treatment. individuals with AsD across the lifespan exhibit 
aberrant neural activity, which is thought to underlie social skill deficits 
noted in persons on the spectrum. Thus, this study sought to examine 
the impact of a social skills intervention, the Program for the education 
and enrichment of relational skills (Peers: laugeson, Frankel, Mogil, 
& Dillon, 2009), on the maintenance of neural plasticity and treatment 
gains in social functioning.
Participants and Methods: Thirty-one adolescents with AsD, age 
11-16 years, were recruited for participation in this study and completed 
the Peers intervention. neural activity was assessed via electroenceph-
alography (eeg) in terms of spectral power and asymmetry. Addition-
ally, behavioral outcomes, examining a variety of social domains, at pre, 
post, and 6-month follow-up, were investigated for their relationship to 
changes in eeg activity.
results: results revealed that adolescents with AsD demonstrated 
a decrease in gamma activity in the right temporal region following 
Peers, which was maintained at 6-month follow-up (F (1.59, 47.69) 
= 7.76, p = .002, partial η2 = .21, observed power = .89). This sustained 
neural change related to fewer problem behaviors (r (30) = -.40,  
p = .027) and improved social cognition (r (28) = -.40, p = .033), as 
reported by caregivers.
Conclusions: Findings from the present study highlight the role of 
neural plasticity as a mechanism for maintaining improvements in 
behavioral presentation following intervention and represent a prom-
ising biomarker for neural response to treatment and maintenance of 
gains.
Correspondence: Bridget Dolan, Psychology, Marquette University, 827 
S Bouldin Street, Baltimore, MD 21224, United States. E-mail: bridget.
dolan@marquette.edu

y. GaO, s. PunyaMurTHuLa, a. JaHedI, n. baGGeTT, 
W. zHaO, C. FOnG, I. FIsHMan & r. MüLLer. Behavioral and 
Neural Substrates of Language Delay in Children with Autism 
Spectrum Disorder.
Objective: Autism spectrum Disorder (AsD) is characterized by 
sociocommunicative deficits. language delay (lD) is one of the first 
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detectable signs of AsD; however, the functional brain connectivity 
of the language network as it relates to lD is poorly understood. The 
present study aims to characterize lD using language assessments and 
intrinsic functional connectivity in children with AsD.
Participants and Methods: 50 typically developing (TD) and 53 
AsD participants, 8-17 years old, were matched on nonverbal iQ, 
handedness, gender, and head motion (ps>.66). A 6-minute resting 
state protocol was used with regions of interest (roi) selected from a 
meta-analysis of 54 fMri language studies (rodd et al., 2015). Average 
BolD time series extracted from each cortical seed were correlated 
with each other, yielding 91 roi pairs. Correlations were transformed 
to z-scores and compared between groups. neuroimaging results were 
correlated with scores from the Clinical evaluation of language Funda-
mentals (CelF) and age of first spoken word (FW) derived from the 
Autism Diagnostic interview.
results: language delay, indicated by FW, was highly related to 
expressive, receptive, and overall language abilities (ps<.005) in chil-
dren with AsD. Between-group comparison revealed 12 pairs of roi 
correlations that showed higher connectivity between language rois 
in the AsD group when compared to TD peers. Connectivity between 
right angular gyrus and left precentral sulcus was significantly anticor-
related with FW (r= -.45, p=.02). Connectivity of left precentral gyrus 
to left angular gyrus was marginally anticorrelated with FW (r=-.36, 
p=.05) and significantly correlated with CelF receptive language 
scores (r=.44, p=.02).
Conclusions: our imaging results support previous findings of aberrant 
connectivity of the language network in AsD. The link of overconnec-
tivity between left precentral gyrus and left angular gyrus to earlier 
language development and higher language abilities suggests a compen-
satory mechanism unique to children with AsD.
Correspondence: Yangfeifei Gao, Ph.D. in Clinical Psychology, 
Clinical Psychology, San Diego State University/UC San Diego, 6363 
Alvarado Ct., Suite 200, San Diego, CA 92120, United States. E-mail: 
yangfeifeig@gmail.com

r. Green, e.d. bIGLer, M. PrIGGe, a. FrOeHLICH, n. LanGe, 
a. aLeXander & J. LaInHarT. Beery VMI and Structural 
Volume Correlates in Autism Spectrum Disorder.
Objective: Very few studies have examined the association between 
visual-motor integration (VMi) abilities and neuroanatomical regions 
of interest (roi) in individuals with Autism spectrum Disorder (AsD).
Participants and Methods: The current study included an all-male 
sample of 41 AsD (ages 3-23) and 27 typically developing (TD) partic-
ipants (ages 5-26) who completed the Beery-Buktenica Developmental 
Test of Visual-Motor integration (Beery VMi) as part of a neuropsy-
chological battery. All participants underwent 3.0 Tesla magnetic reso-
nance imaging (Mri) with image quantification by Freesurfer software 
v5.1. The groups were statistically matched on age, handedness, and 
intracranial volume.
results: As a group, the AsD participants performed significantly lower 
on VMi and iQ measures compared to the TD group. VMi performance 
was significantly correlated with FsiQ and PiQ in the TD group only. no 
pre-defined neuroanatomical rois were significantly different between 
groups. significant correlations were observed in the TD group between 
VMi and total precentral gyrus gray matter volume (r = .51, p = .006) 
and total frontal lobe gray matter volume (r = .46, p = .017). Total 
parietal lobe gray matter volume trended toward significance.
Conclusions: The positive correlations relating frontal volumetric  
findings with VMi are consistent with size-function relations that typi-
cally exist in brain regions assumed to participate in motor and exec-
utive control needed for a VMi task. Although only trending toward  
significance, the parietal findings in the TD group support that inter-
pretation as parietal cortical areas participate in the perceptual and 
attentional aspects of visuomotor control. in contrast, these relations 
were not observed in the AsD participants, suggesting a mismatch in 
size-function organization within these regions. given these statisti-
cally significant findings, likely differences in frontal and parieto-frontal 

network organization between TD and AsD in the performance of visuo-
motor tasks will be discussed.
Correspondence: Ryan Green, Tripler Army Medical Center, 4 Sand 
Island Access Rd #36, Honolulu, HI 96819, United States. E-mail: 
green.r.ryan@gmail.com

a.J. HerrInGsHaW, s. KuMar & r. Kana. Neural Correlates 
of Social Perception in Children with Autism: Local versus Global 
Preferences.
Objective: Autism spectrum Disorder (AsD) is characterized by social 
interaction deficits. A detail-oriented information processing bias and an 
overreliance on brain regions associated with perceptual processing are 
also seen. in social cognition tasks where strong coherence is the norm, 
this processing style may lead people with AsD to falter, as opposed 
to visual search tasks where they perform well. This project examines 
the neural correlates of global versus local information processing in 
children with AsD in the context of visual and social processing.
Participants and Methods: AsD (N=17) and Typically Developing 
(TD) (N=17) children/adolescents completed an emotion and shape 
judgement task in a siemens 3.0 Tesla fMri scanner. The task consisted 
of stick figure human characters made up of geometric shapes displaying 
various emotions. Participants either indicated if a given geometric 
shape (shape/local condition) was present in the figure or the emotion 
conveyed by the figure (emotion/global condition). Data were analyzed 
using sPM12.
results: 1) in the AsD group, global bias predicted significant activity 
in right angular gyrus in the emotion/global condition; local bias did 
not account for activation variance in either condition. 2) in TD chil-
dren, local bias predicted significant activity in the local/shape condi-
tion in bilateral thalamus, pre- and post-central gyri, and lingual gyri; 
global bias did not account for activation variance in either condition. 
3) greater ToM abilities predicted increased activity in the AsD group 
in bilateral precuneus, lingual and cingulate gyri, and calcarine sulci 
in both conditions.
Conclusions: For the emotion/global condition in the AsD group, addi-
tional neural resources associated with spatial attention and integration 
were required to override a default local bias. Conversely, for local/
shape condition in the TD group required additional neural resources 
associated with sensory processing and visual attention to override their 
strong global processing bias.
Correspondence: Abbey J. Herringshaw, B.A., Psychology, University of 
Alabama at Birmingham, 1720 2nd Ave S, CH 201, Birmingham, AL 
35294-1152, United States. E-mail: abbeyjh@uab.edu

L. WeLKOWITz & K. JennInGs. Conversational Speech 
in Autism: Behavioral, Emotional, and Neuropsychological 
Viewpoints.
Objective: We have completed several studies using the “speechmatch” 
iPad program in recent years which suggest the program is useful in 
teaching individuals with Autism spectrum Disorder (AsD how to match 
emotional content in language. These studies form an early foundation 
for building a model for understanding the pathway to AsD.
Participants and Methods: Male and female participants ranging 
from school-aged children to adults diagnosed with Autism spec-
trum Disorder (AsD) engaged in “speechmatch” iPad program in a 
pretest - posttest methodology. speech parameters, neuropsychological 
indices of attention, patterns of neural connectivity as measured by 
fMri, and converstational outputs were dependent measures in these 
studies. sample sizes for these studies are small; they range from 1 to 
10 participants.
results: These studies suggest that “speechmatch” is useful for teaching 
emotional content of speech with these participants. Variables including 
social attention appear to be important components in understanding 
AsD. As a result of this work and our review of extent literature, we 
are in the early stages of articulating a model for understanding the 
path of language delay in AsD. This model acknowledges a fuller 
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pathophysiology including both neural connectivity and biochemical 
predispostions that lead to lack of attention to non-content aspects of 
speech ultimately resulting in AsD children falling out of social devel-
opmental sequence. The goal of intervention then does not become one 
of simply “correcting the path” but instead putting in place a few crit-
ical “pivotal” behaviors that will orient the person toward increased 
matching of a few speech parameters.
Conclusions: The purpose of this paper is to alert professional psychol-
ogists to emerging tools in helping individuals with AsD build social 
conversational skills. These new skills follow a model that incorporates a 
path of social development along with biological and situational factors 
that produce chronic social avoidance and escape.
Correspondence: Karen Jennings, Ph.D., Psychology, Keene State 
College, 229 Main Street, Keene, NH 03435, United States. E-mail: 
kjennings1@keene.edu

a. Landry, s. LI & d. KrIz. Neurocognitive and Adaptive 
Functioning in Children with Autism Spectrum Disorder and 
Comorbid Attention Problems.
Objective: Children with autism spectrum disorder (AsD) and children 
with attention-deficit/hyperactivity disorder (ADHD) have deficits in 
neurocognitive and adaptive functioning; however, little research has 
been conducted with children who have both conditions. This study 
investigated whether children with AsD and comorbid attention prob-
lems (AsD + ADHD) have more neurocognitive and adaptive deficits 
than children with AsD, ADHD, or another mental health disorder 
(MHD).
Participants and Methods: Participants included 587 children (5-18 
years; iQ > 70) who received evaluations through a hospital-based 
outpatient autism clinic. Data were grouped by child diagnosis and 
symptom profiles to create four distinct groups (AsD only, ADHD only, 
AsD + ADHD, and MHD). standardized measures of neurocognitive 
and behavioral functioning were utilized.
results: group differences were examined with Analyses of Covari-
ance. Children with AsD + ADHD were found to have significantly 
lower communication and social skills (p = .006), overall adaptive skills  
(p = .024), and nonverbal abilities (p = .031) than the AsD only group. 
Working memory and verbal comprehension differences were not found 
(p = .414).
Conclusions: The results of this study suggest that children with AsD 
+ ADHD have greater adaptive and nonverbal deficits compared to the 
other groups assessed, affecting their communication and social skills. 
However, they have similar verbal comprehension and working memory 
abilities. overall, this study suggests that co-occurring AsD and ADHD 
diagnoses produce greater challenges for children, and should therefore 
be considered in combination when planning treatment interventions 
to improve outcomes.
Correspondence: Allisen Landry, M.A., Psychology, Pacific University, 
2190 W. Burnside St. #108, Portland, OR 97210, United States. E-mail: 
land5981@pacificu.edu

a. Landry, s. KaraM, s. MasTeL, T. HaLL & T. duFFIeLd. 
Virtual Reality as an Assessment Modality with Pediatric ASD 
populations: A Systematic Review.
Objective: Virtual reality (Vr) has demonstrated increased reliability 
and validity for assessing cognitive functions. This review sought to 
evaluate whether Vr assessment is equitable or performs better than 
traditional modalities in pediatric Autism spectrum Disorder (AsD) 
populations.
Participants and Methods: A systematic review was conducted based 
upon methodological steps outlined by uman (2011). The research 
question of interest pertained to psychometric comparisons of Vr 
assessment to traditional modalities (i.e., paper-and-pencil and anal-
ogous computerized versions). A comprehensive list of search terms 
was established resulting in seven population (e.g., autism), four age  
(e.g., child), and eight exposure (e.g., virtual) terms. inclusion and 

exclusion criteria were established based upon researcher consensus. 
Two independent researchers applied said criteria to manuscripts 
collected and interrater reliability was calculated using Cohen’s kappa. 
Discrepancies were discussed with the all researchers involved.
results: Term combinations (e.g., autism + pediatric + virtual) resulted 
in 2,544 manuscripts. 1,280 duplicates were removed leaving 1,264 
manuscripts. 1,259 manuscripts did not meet inclusion criteria and 
all remaining manuscripts met the exclusion criteria. The interrater 
reliability for the raters was found to be kappa = 0.75, or substan-
tial agreement. A data extraction and design based quality assessment 
template were not applied as no manuscripts survived inclusion and 
exclusion criteria.
Conclusions: Few Vr assessment paradigms exist. of those that do 
exist, either a lack of comparison to traditional measures is being 
conducted, or psychometric comparisons of assessment modalities has 
not been applied to pediatric AsD populations.
Correspondence: Allisen Landry, M.A., Psychology, Pacific University, 
2190 W. Burnside St. #108, Portland, OR 97210, United States. E-mail: 
land5981@pacificu.edu

C.M. Lee & J. bO. Inter-limb Transfer of Kinematic Adaptation 
in Children with Autism Spectrum Disorder.
Objective: Children with Autism spectrum Disorder (AsD) often 
present with significant motor dysfunctions and impaired motor 
learning, though their learning mechanism is still unclear. A previous 
study revealed that children with AsD have relatively unstable and less 
efficient learning from motor planning perspective but can perform a 
similar level of adaptation by using motor control strategies. The current 
study examined the inter-limb transfer after children with AsD adapted 
to visuomotor distortions with their dominant hand, aimed to uncover 
motor learning processes and generalization among AsD.
Participants and Methods: Thirteen children with AsD, age 8 to 
12, and thirteen age-, gender-, and iQ-matched controls completed a 
center-out pointing task with the visual feedback of the hand move-
ment rotated 30° counter-clockwise. The after-effect and transfer-effect 
on variables of motor planning (directional error [De], the maximum 
directional deviation of the actual from the ideal movement) and motor 
control (movement time [MT], the time moving from the home to the 
target) were used to measure adaptability and inter-limb transfer.
results: results revealed that children with AsD demonstrated 
successful transfer in motor control (MT, p < .01) but not in motor 
planning (De, p = 0.089), whereas the controls displayed significant 
transfer-effect on both motor planning and control (all p < .01). The 
magnitude of transfer-effect related to overall adaptability of their domi-
nant hand among all participants.
Conclusions: Children with AsD showed less inter-limb transfer than 
controls from motor planning perspective, but perform a similar level 
of learning transfer using motor control strategies to successful compen-
sation for their “noisy” visuomotor mapping. A stable and efficient 
internal model may be essential for inter-limb transfer in kinematic 
adaptation.
Correspondence: Chimei M. Lee, Ph.D., Psychology, Eastern Michigan 
University, 2212 Aldrich Ave S, Apt 104, Minneapolis, MN 55405, 
United States. E-mail: mchimeilee@gmail.com

r. Lesser & J. WaLKOWIaK. Evolutions in Diagnostic Criteria 
and Implications: A case study.
Objective: Complex neurodevelopmental profile, including chromo-
some 15q deletion syndrome, exemplifies treatment implications of 
diagnostic criteria changes between DsM-iV-Tr and DsM-5, partic-
ularly in regard to Autism spectrum Disorders (AsD) and intellectual 
Disability (iD) in children.
Participants and Methods: nine year old boy presented to pediatric 
clinic for neuropsychological testing to aid in differential diagnosis 
and determination of appropriate services in the context of a standing 
diagnosis of chromosome 15q deletion syndrome. Vineland Adaptive 
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Behavior scale indicated functioning from under 1 year old to mid-2 year 
old level. Two nonverbal measures of iQ indicated iD in the moderate 
range (kABC, nVi= 41; PPVT = 49). on the ADos-2- Module 1, he 
demonstrated communication abilities, reciprocal social behavior, and 
play skills that were consistent with intelligence. As a result, he did not 
meet criteria for AsD.
results: Child met criteria for PDD-nos under DsM-iV-Tr criteria 
but does not meet criteria for AsD under DsM-5 criteria because defi-
cits in social skills and communication are related to iD. The inclusion 
of adaptive functioning as a qualifier of severity of iD in the DsM-5 
indicates that he now meets criteria for iD, severe, rather than Mental 
retardation, Moderate, as he did under DsM-iV-Tr criteria. unique 
neurodevelopmental sequelae likely related to chromosome 15q deletion 
syndrome further complicate diagnosis and contribute to an atypical 
presentation.
Conclusions: This child, with a mutation on the chromosome 15q15.3, 
displays a unique neurodevelopmental profile that exemplifies diag-
nostic and treatment implications of the removal of PDD-nos from 
the DsM. Functional impairments related to chromosome abnormali-
ties, under new diagnostic criteria, lead to more severe and potentially 
more stigmatizing quantifiers of intellectual disability. These diagnostic 
changes may result in barriers to treatment for children with atypical 
symptom presentations.
Correspondence: Rebecca Lesser, MA, Psychiatry, Yale School of 
Medicine, 155 Bradley Street, Apt 3, New Havent, CT 06511, United 
States. E-mail: rebecca.lesser@yale.edu

H. OzOGLuOz & J. Massa. The Effect of Social Story Training on 
Social Skills of Cypriot Children with Autism Spectrum Disorder.
Objective: Autism spectrum Disorder (AsD) affects children and fami-
lies throughout the world. A number of studies support the use of social 
stories in improving social skills and decreasing inappropriate behaviors 
in children with AsD. The present study attempted to examine the use 
of social story training in a group of Cypriot children and adolescents 
with AsD. This is the first study to date to examine this underrepre-
sented population. it was hypothesized that children in the social skill 
intervention group would have higher scores on parent and teacher 
social skills ratings.
Participants and Methods: Ten children (2 females; 8 males) ranging 
in age from 8 - 17 who were diagnosed with AsD participated in the 
study. 
Parents and teachers completed the Autism social skills Profile ques-
tionnaire before and after social story training. Children received social 
story training in the following three areas: ability to say sorry, cope 
with ridicule, and avoid unnecessarily touching others. Childen in the 
experimental group were read stories and given lessons about the stories. 
Children in the control group were only read the stories.
results: A 2(rater) x 2(Time) x 2(group) Mixed Design AnoVA was 
calculated to determine if there were differences between the groups 
social skills. no main effects or interactions were found. it is important 
to note that a trend toward a significance main effect for rater was found 
suggesting parents ratings tended to be higher.
Conclusions: The present findings are in contrast to previous research 
which has supported the use of social story training in chldren with AsD. 
A potential limitation in the present study is cultural differences in how 
parents view development disorders. Further, as northern Cyprus is a 
small and developing country, there are fewer well trained professionals 
working in special education schools. Therefore, some children may be 
misdiagnosed. Future studies are needed to clarify these issues.
Correspondence: Jacqueline Massa, Ph.D., Psychology, Middle East 
Technical University - Northern Cyprus Campus, Kalkanli-Guzelyurt, 
Psychology Program R-132, Mersin 10 Turkey 99738, Turkey. E-mail: 
jmassa@metu.edu.tr

e. MOuLTOn, M. barTOn & d. FeIn. Change in ASD Symptom 
Severity Between Ages Two and Four.
Objective: This study investigates changes in AsD symptom severity 
between ages 2 and 4 years in children with AsD and compares the 
magnitude of change in children with lower iQ (liQ) and higher iQ 
(HiQ)).
Participants and Methods: Children who screened positive on the 
MCHAT(-r), were evaluated at age 2 (T1) and 4 (T2) using cognitive, 
adaptive and AsD-specific measures. Children (n=130) were diagnosed 
with AsD at both timepoints. symptom severity was assessed using 
Childhood Autism rating scale factor scores: social Communication 
(sC), stereotyped Behaviors and sensory sensitivities (sBss) and 
emotional reactivity (er) (Moulton et al., under review). Magnitude 
of change was compared in children with liQ and HiQ. groups (n=65, 
each) were established by dividing the sample based on the whole 
sample’s median ratio iQ score on the Visual reception (Vr) scale 
of the Msel (Mdn = 65.83). Mean Vr iQ: liQ=51.86 (SD=11.54); 
HiQ=81.06 (SD=17.50) (p<.001). groups did not differ in age, gender, 
or race/ethnicity.
results: sC: Children with liQ displayed more severe sC scores at 
T1 (p< .001) and T2 (p< .001). Both groups displayed a significant 
decrease in sC severity between T1 and T2.
sBss: Children with liQ displayed more severe sBss scores at T1 
(p=.032) and T2 (p= .034). Both groups showed no significant change 
in sBss severity between T1 and T2.
er: Children with liQ displayed more severe er scores at T1 (p=.026); 
the groups showed similar scores at T2. Both groups showed no signif-
icant change in er between T1 and T2.
Conclusions: our findings may reflect the focus of intervention on 
social communication, which appeared to improve between 2 and 4. 
The apparent stability of sBss and er symptoms may reflect a lack of 
treatment focus or resistance to improvement for these domains. During 
the toddler years, children with liQ and HiQ both show a capacity for 
improvement in social communication.
Correspondence: Emily Moulton, Ph.D., Psychology, University of 
Connecticut, 406 Babbidge Road, Storrs, CT 06269, United States. 
E-mail: emily.moulton@uconn.edu

a. naIr, J. yanG, C. POnTInG, T. TsanG, J. LIu, H. bOWMan, 
L. JaCKsOn, s. bOOKHeIMer & M. daPreTTO. Altered 
thalamocortical connectivity in the first-year of life correlates 
with early social difficulties in high-risk siblings of children with 
autism.
Objective: in prior studies (nair et al., 2013; nair et al., 2015), we 
demonstrated that children with autism showed mostly reduced connec-
tivity especially for prefrontal-thalamic networks, accompanied by over-
connectivity within temporal-thalamic networks. given the importance 
of early identification of biomarkers and endophenotypes of autism, it 
is crucial to understand how early in the developmental process these 
differences in thalamocortical networks emerge.
Participants and Methods: resting-state functional connectivity 
(rs-fcMri) data were acquired during natural sleep for 22 infant 
siblings (9 months old) of children with autism (high-risk group; Hr) 
and 16 infants at low risk (lr) for autism. Analyses were undertaken 
to examine thalamo-cortical connectivity and to relate connectivity 
strength in thalamocortical networks to scores on the Autism observa-
tion scale for infants (Aosi), social responsiveness scale-2 (srs-2), 
and sensory Profile-2 (sP-2).
results: results indicate that the Hr group showed thalamocortical 
patterns similar to older AsD children and adolescents in our prior 
studies. More specifically, as compared to the lr group, the Hr group 
demonstrated marked bilateral underconnectivity within prefrontal- 
thalamic networks, and overconnectivity within right temporal-thalamic 
networks. Temporo-thalamic overconnectivity in the Hr group was 
correlated with higher scores, indexing early social difficulties, on the 
Aosi (r=.50, p=.02) and srs-2 (r=.79, p=.002). in contrast, prefron-
tal-thalamic underconnectivity in the Hr group was correlated with 

INS17_Prog_Abs_Index-3.indd   85 28/12/16   12:21 PM



86 

poorer sensory responsivity to visual (r=-.66, p= .01) and auditory  
(r=-.62, p= .02) stimuli on sP-2.
Conclusions: These findings suggest that subcortical-cortical connec-
tivity may be disrupted as early as the first months of life in Hr infants, 
and that the altered connectivity may be associated with severity of 
early social difficulties.
Correspondence: Aarti Nair, Ph.D., Semel Institute, UCLA, 5401 W 
Olympic Blvd Apt 3, Los Angeles, CA 90036, United States. E-mail: 
aartinair@gmail.com

y. naKaGaWa & T. KOyaMa. Grammatical Difficulties for Adults 
with ASD and ADHD.
Objective: This study examined the recognition and understanding of 
Japanese grammatical structures in adults with AsD and ADHD to 
reveal potential comprehension difficulties.
Participants and Methods: The participants were 82 adults with 
Developmental Disorders (AsD and ADHD) aged between eighteen to 
fifty-two, and a control group of eight university students average aged 
twenty. They were given a Japanese grammatical test (J.Coss: Japa-
nese test for comprehension of syntax and semantics) in a group and a 
individually given a Wechsler Adults intelligence Test.
results: Whenever a participant correctly answered the four questions 
in each grammatical construct, it was assumed that they could under-
stand that item. The number of items were 18.11/20 in AsDs that 
were evaluated at higher level, and were 15.25/20 in ADHDs that were 
evaluated at extremely higher or lower level. There were significant 
difference between the numbers of participants in each developmental 
level between groups (X2(3) = 10.66, p<.05). Moreover, there was a 
strong correlation between J.Coss and iQs scores in ADHDs. Although 
previous studies showed children with AsDs had difficulty compre-
hending passive sentences, there were no difficulties observed in this 
area.
Conclusions: This study examined Japanese grammatical difficulties 
in adults with AsDs and ADHDs. There was strong correlation between 
J.Coss scores and iQ scores for ADHDs. Moreover, the participants with 
ADHD showed an overall delay in grammatical competence. However, 
the participants with AsDs showed limited indication of grammatical 
difficulties when compared with control group. This suggests communi-
cation difficulties in AsDs cause not only grammatical comprehension.
Correspondence: Yoshiko Nakagawa, Ph,D, Clinical Psychology, 
International University of Health and Welfare, Aoyama Ichome 
Tower, 1-3-3, MinamiAoyama, Minato-ku 107-0062, Japan. E-mail: 
SNC59810@nifty.com

a.T. PeTers & V. TuCHsCHerer. Giant Congenital Melanocytic 
Nevus in a Two-Year-Old Female with Autism Spectrum Disorder: 
A Case Report of Neurocognitive Functioning and Review of 
Neurological Implications.
Objective: giant congenital melanocytic nevus (gCMn) is a rare 
congenital cutaneous syndrome characterized by pigment-based birth-
marks. The risk of central nervous system (Cns) melanocytic deposits 
(neurocutanous melanosis, nCM) is approximately 7% among indi-
viduals with large nevi, resulting in increased risk of developmental 
delays, seizures, gait abnormalities, and other neurological complica-
tions. Patients with gCMn of the head and neck may also have associ-
ated neurological complications even without identifiable melanocytic 
deposits in the Cns. There is currently a paucity of research on the 
neuropsychological outcomes of these patients, with only a handful of 
case studies available.
Participants and Methods: The authors report the case of a 33-month 
old female presenting with gCMn of the dorsal spine, scalp, and face 
and associated history of 12 facial reconstructive surgeries. A recent 
Mri was normal, but conducted after the 4-month old recommended 
benchmark (normal brain myelination can partially obscure nCM 
abnormalities).

results: The neuropsychological evaluation revealed low average esti-
mated intellectual functioning, low average expressive language skills, 
borderline fine motor abilities, and symptoms consistent with autism. 
gross motor function and receptive language were intact.
Conclusions: This case illustrates a number of delays in social develop-
ment, motor skills, and language in a child without identifiable melano-
cytic deposits in the Cns (i.e., normal imaging). Although Cns deposits 
may have been detected if imaging was conducted at an earlier age, 
gCMn of the head/neck may lead to neurocognitive sequelae even in 
the presence of normal imaging. Children with gCMn need early and 
frequent neuropsychological screens to facilitate diagnostic clarity and 
appropriate intervention early in development.
Correspondence: Amy T. Peters, M.A., Psychiatry and Psychology, 
University of Illinois at Chicago, 1747 W Roosevelt Road, MC 747, 
Chicago, IL 60608, United States. E-mail: apeter51@uic.edu

K. sHada, M. COrdOVa, b. LanGHOrsT, a. GraHaM & 
d. FaIr. Examining executive functioning in ASD with or without 
comorbid ADHD, using the BRIEF.
Objective: Children with AsD and ADHD both experience executive 
functioning (eF) deficits. Differences in the extent and nature of these 
deficits may aide differential diagnosis and treatment. However, limited 
research has been conducted using parent report of eF for children with 
AsD and/or ADHD despite the clinical utility of such measures. The 
Behavior rating inventory of executive Function (BrieF), an empirical 
measure of eF, was used to examine differences between groups for 
AsD, comorbid AsD/ADHD, AsD/subthreshold ADHD, and typically 
developing (TD) participants.
Participants and Methods: BrieF scores for 131 children were exam-
ined. Four diagnostic groups determined by psychologists and psychi-
atrists using rigorous standards including standardized diagnostic 
interviews and assessments include: TD (n=68), AsD (n=10), AsD/
subthreshold ADHD (n=15), and comorbid AsD/ADHD (n=38).
results: A kruskal-Wallis H test yielded statistically significant 
differences on seven scales: inhibit χ2(3)=44.07, p=<.001; shift 
χ2(3)=59.67, p=<.001; emotional Control χ2(3)=42.45, p=<.001; initi-
ation χ2(3)=51.54, p=<.001; Working Memory χ2(3)=65.16, p=<.001;  
Plan/organize; χ2(3)=54.44, p=<.001; and Monitor χ2(3)=62.98, 
p=<.001. significant differences were found between the TD group and 
two or more diagnostic groups on seven of eight scales. Findings on the 
initiate, Working Memory, and Plan/organize scales were significantly 
different between the comorbid AsD/ADHD group (respective means: 
84.40, 88.47, 85.26) and AsD/subthreshold ADHD group (respective 
means: 53.27, 51.47, 54.10).
Conclusions: Those with AsD and comorbid ADHD show more eF 
impairment on parent ratings than those with AsD and subthreshold 
ADHD. Findings for AsD participants without comorbid/subthreshold 
ADHD were likely limited by the small group size. Additional analyses 
will add AsD cases and investigate the corroboration of parent reported 
eF deficits and task-based performance on Digit span and D-keFs 
(Tower, Color Word, and Trails).
Correspondence: Kiryl Shada, MS, School of Graduate Psychology, 
Pacific University, 18310 NW Cornell Rd, Apt F, Beaverton, OR 97006, 
United States. E-mail: shad9079@pacificu.edu

b.J. sHIeLds & M.n. sCOTT. The Relation Between Executive 
Functioning and Adaptive Skills in Youth with Autism Spectrum 
Disorder, Level 1.
Objective: Autism spectrum disorder (AsD) puts youth at risk for 
a number of cognitive, social-behavioral, and adaptive difficulties 
compared to typically developing youth. Although youth with AsD 
without intellectual disability are expected to develop appropriate adap-
tive skills as they age, this has yet to be supported (Pugliese et al., 2015). 
one proposed explanation for these continued challenges is weaknesses 
in executive functioning (eF), given recent research explaining the eF 
deficits experienced in youth with AsD. However, more research is 
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needed to elucidate the link between eF and adaptive skills. As such, 
we examined the link between eF and adaptive skills in a sample of 
children with AsD, level 1.
Participants and Methods: Participants were maternal caregivers 
of 40 children (78% male; M=10.78±2.92, 73% Caucasian) with a 
primary diagnosis of level 1 AsD presenting at the university of Chicago 
for neuropsychological evaluation. Caregivers reported on (a) youth eF 
using the Behavior rating inventory of executive Functioning (gioia et 
al., 2000), and (b) youth adaptive skills using the scales of independent 
Behavior-revised (Bruininks et al., 1996). Hierarchical linear regression 
analyses were used to examine the relation between eF and adaptive 
skills, controlling for age, sex, race, and medication use.
results: Although BrieF composite scales were non-significant predic-
tors, maternal reports on the initiate (β=-.55, t=-2.29, p=.04), orga-
nization of Materials (β=-.45, t=-2.20, p=.05), and Monitor (β=-.69, 
t=-4.19, p=.001) subscales significantly predicted reports of youth 
adaptive skills.
Conclusions: Poor eF may play in important role in youth with AsD 
developing adaptive skills. However, it will be important to further 
distinguish the role of specific eF skills as they relate to successful 
adaptive development, and focus prevention and intervention efforts 
that focus on developing the skills that most impact development into 
adolescence and adulthood.
Correspondence: Brian J. Shields, Ph.D., Medical College of Wisconsin, 
2556 N. 69th St., Lower, Milwaukee, WI 53213, United States. E-mail: 
brianjshields@gmail.com

Medical/neurological disorders/Other 
(Child)

d.J. bearden, d.P. Waber, J.e. sCHreIber & C. MraKOTsKy. 
Pain and Cognitive and School Function in Children and 
Adolescents with Functional Abdominal Pain.
Objective: Functional abdominal pain (FAP) is a frequently occurring 
complaint among pediatric patients and is associated with cognitive 
and school problems. Typically, research examining cognitive function 
in individuals with FAP has been adult focused. Because less is known 
about associations among pain and cognitive and school functioning in 
children and adolescents with FAP, the current study explored relations 
among those constructs in a group of young people.
Participants and Methods: Twenty-seven children and adolescents 
(M = 12.61 years, SD = 2.64; 33.3% male) with FAP underwent eval-
uations that assessed cognitive, behavioral, and emotional functioning, 
and pain.
results: increased pain was associated with more metacognitive prob-
lems (BrieF) r(17) = .63, p = .007, slower performance on WisC-iV 
Coding, r(27) = -.52, p = .006, poorer school function (PeDsQl)  
r(25) = -.57, p = .022, and an increased number of school absences 
r(27) = .45, p = .017.
Conclusions: increased pain in young people with FAP is related to 
poorer cognitive and school functioning and more school absences.
Correspondence: Donald J. Bearden, PhD, Department of Psychiatry, 
Boston Children's Hospital & Harvard Medical School, 1106 Parker 
Place NE, Atlanta, GA 30324, United States. E-mail: dbearden2@gmail.
com

L.a. brenner, e. HeIdeMan & d.P. Waber. Is There a Broader 
Dyspraxia Phenotype? A Clinical Case Series Analysis.
Objective: To explore the research question that dyspraxia is associated 
with distinct cognitive difficulties in addition to the “pure” motor plan-
ning deficits required for diagnosis (steinman et al 2010).
Participants and Methods: Cases were selected from a larger sample of 
individuals seen for neuropsychological evaluation over a 2 year period 
in outpatient medical settings. Children were referred due to cogni-
tive/learning concerns; seven children with dyspraxia diagnoses were 

identified. Three were excluded (1 due to age, 2 due to other medical 
diagnoses), leaving a final sample of 4 children (3 male). Three of the 
4 children had a prior diagnosis of dyspraxia made by a neurologist and 
the fourth was diagnosed based on neuropsychological testing.
results: Age range was 8 to 13. evaluation clearly documented the 
expected motor deficits affecting precision, planning and sequencing. 
Although full scale iQs were Average or above, there was a distinct 
pattern of cognitive weaknesses. The most notable trend was ineffi-
ciency, even when achievement (final score) was Average - this pattern 
was most evident on measures of visual-spatial planning and narrative 
recall. The predominant style of processing was highly fragmented, 
with reduced appreciation for unifying frameworks, suggesting a core 
cognitive deficit involving planning/framing.
Conclusions: our results support a broader dyspraxia phenotype 
extending beyond the motor domain with the potential to affect academic 
and adaptive functioning. Analysis of process is of particular importance 
when conceptualizing dyspraxia because it can contribute to a more 
complete understanding of the child and inform treatment planning.
Correspondence: Laurie A. Brenner, PhD, Neurology, University of 
Virginia, Box 800394, Charlottesville, CA 22902, United States. E-mail: 
laurie.brenner@gmail.com

M. CLeM, e. LaMPsOn, P.L. sTaVInOHa & a.a. HOLLand. 
Genotype, Auditory Attention, and Educational Outcomes in 
Pediatric Acute Lymphoblastic Leukemia.
Objective: Pediatric acute lymphoblastic leukemia (All) survivors 
often demonstrate visual attention deficits (e.g., Jacola et al., 2016), 
but their auditory attention has not been well-studied. The present study 
addressed this gap, hypothesizing similar deficits would be observed 
in auditory attention. Additionally, emerging research suggests Apoli-
poprotein e (APoe) e4 and Catechol-o-methyltransferase (CoMT) 
Val polymorphisms may exacerbate neurotoxic effects of chemotherapy 
(small et al., 2011; krull et al., 2015). Thus, carriers of those alleles 
were expected to demonstrate worse auditory attention and educational 
performance relative to non-carriers.
Participants and Methods: 83 All survivors (45 females, M=12.58 
years) completed the Conners Continuous Auditory Test of Attention 
(CATA) and provided blood samples for genotyping. Four groups were 
defined relative to carrier and non-carrier status for both APoe and 
CoMT genotype. Parents reported educational performance and services 
via structured questionnaire.
results: There were no significant demographic or treatment-related 
group differences. relative to norms, the overall sample exhibited defi-
cits in perseverative commission errors, hit reaction time, and hit reac-
tion time variability (p’s<.05), while omission errors trended (p=.05). 
genotype did not impact CATA performance. CoMT-Val carriers 
utilized more educational services (p<.05) than non-carriers and showed 
a trend for more grade retentions (p=.06).
Conclusions: All survivors demonstrated auditory attention deficits 
suggestive of impulsivity and inattentiveness. Although CATA perfor-
mance was similar for CoMT-Val carriers and non-carriers, parent-re-
port findings suggest the former may be more susceptible to subtle 
neurocognitive deficits affecting educational outcomes. Further research 
should investigate genotype-based differences in other neurocognitive 
factors relevant to academic functioning in All survivors.
Correspondence: Matthew Clem, MEd, Psychiatry, UT Southwestern 
Medical Center, 11348 Lippitt Ave, Dallas, TX 75218, United States. 
E-mail: matthew.clem@utsw.edu

M.K. COLVIn, s. ManCusO, P. aLLurI, a. LaFFer, 
L. sHOrser-GenTILe & K. WILLIaMs. Cognitive and Socio-
Emotional Functioning in Children and Adolescents with PANDAS 
(Pediatric Autoimmune Neuropsychiatric Disorders Associated 
with Streptococcal Infections).
Objective: PAnDAs is a pediatric-onset neuropsychiatric disorder 
characterized by rapid onset of obsessive-compulsive disorder (oCD)  
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and/or a tic disorder. symptoms are associated with streptococcal infec-
tion and often episodic but chronic. We examined whether skills associ-
ated with frontostriatal networks (executive functions and motor skills) 
are selectively impaired and the degree to which this may be related 
markers of immune dysfunction and strep exposure.
Participants and Methods: 16 patients (13 male) ages 6-15 (mean 
= 10 years) completed neuropsychological testing. one sample t-tests 
with Bonferroni corrections were conducted to compare scores to the 
normative mean. significant results were correlated with patients’ values 
of igA, Aso titer levels, and Anti-Dnase B levels.
results: overall cognitive functioning (Full scale iQ, mean z = .36) 
was normal. Patients had significant difficulties with error-monitoring 
(mean z = -.33, p < .003) and graphomotor control (mean z = -.98,  
p < .001). Performances on these measures did not vary based on 
markers of immune function and strep exposure. There was a trend 
for patients to have stronger verbal abilities (mean z = .26, p < .03), 
including verbal fluency and retrieval (mean z = .23, p < .02). Measures 
of speeded motor output were normal; dexterity was fast bilaterally 
(dominant: p < .015, nondominant: p < .003). on standardized ques-
tionnaires (BrieF, BAsC-2, srs-2), parents endorsed significant diffi-
culties with behavioral regulation, hyperactivity, anxiety, depression, 
attention, adaptability, and repetitive behaviors.
Conclusions: overall, there were difficulties with error-monitoring and 
graphomotor control in the context of normal intellectual functioning. 
results also suggest strengths in fluent verbal and motor output. Perfor-
mances did not vary based on markers of immune function or strep 
exposure. on standardized questionnaires, parents reported widespread 
emotional and behavioral concerns.
Correspondence: Mary K. Colvin, PhD, Psychiatry, Massachusetts 
General Hospital, One Bowdoin Square, Suite 701, Boston, MA 02114, 
United States. E-mail: mcolvin@mgh.harvard.edu

a. GIOIa, s. bILLs, T. Kennedy, s. WIse, K.K. Hardy & 
s. Hardy. Feasibility and Validity of a Computerized Cognitive 
Assessment in Pediatric Patients with Sickle Cell Disease.
Objective: Computerized cognitive testing (CCT) is increasingly being 
used to evaluate neurocognitive functioning in children and adults; yet, 
literature demonstrating its appropriateness for use with some medical 
populations is lacking. We assessed the feasibility and validity of a 
CCT battery, Cogstate, to evaluate attention, working memory, and 
processing speed in children with sickle cell disease (sCD).
Participants and Methods: in this prospective study, 59 children with 
sCD ages 7-16 (M=10.44, SD=2.87, 42% Male) were administered 
the Wechsler intelligence scale for Children (WisC-V), a CCT battery 
(Cogstate), and other neuropsychological measures and parent surveys 
assessing executive function, academic achievement, and quality of life.
results: A data integrity check was completed for each participant 
to assess the feasibility of Cogstate. seventy percent of participants 
passed the integrity check. regarding validity, all six Cogstate tasks 
were significantly correlated to at least one WisC-V subscale. identifi-
cation (iDn) speed (a processing speed and sustained attention task), 
one Card learning (oCl) accuracy (a learning and memory task), and 
one Back (onB) speed (a working memory task), were all significantly 
correlated with FsiQ (iDn r=.36, p<.01; oCl r=.37, p<.01; onB r=.38, 
p<.01), Psi (iDn r=.59, p<.01; oCl r=.29, p<.05; onB r=.31, p<.05), 
and WMi (iDn r=.35, p<.01; oCl r=.34, p<.01; onB r=.32, p<.05). 
Furthermore, the groton Maze Task (an executive functioning task) 
was significantly correlated with WMi (r=.46, p<.01) and the spatial 
span Backwards test (r=.61, p<.01), and the Detection speed task was 
significantly correlated to FsiQ (r=.31, p<.05).
Conclusions: Cogstate appears to be a feasible and valid neuropsy-
chological assessment for a youth with sCD. Due to the ease of CCT, 
assessments such as Cogstate could be easily integrated into prospective 
clinical trials to monitor disease- and treatment-related neurotoxicities 
and in clinical settings to screen for neurocognitive deficits.

Correspondence: Anthony Gioia, Psychology (BS), Neurology, Children's 
National Medical Center, 2804 Deer Trail Court, Ellicott City, MD 
21042, United States. E-mail: agioia@childrensnational.org

L. GLass & s.n. MaTTsOn. Characterizing Reading Performance 
in Elementary School-Age Children with Prenatal Alcohol 
Exposure.
Objective: The underlying mechanisms of reading-related ability in 
children with histories of heavy prenatal alcohol exposure have not been 
comprehensively examined, which may hinder the potential for effective 
intervention. This study assessed whether different factors contribute 
to reading performance in children with and without heavy prenatal 
alcohol exposure.
Participants and Methods: Children (6–12y) with histories of heavy 
prenatal alcohol exposure (Ae, n=32) and without (Con, n=40) were 
evaluated on multiple standardized measures of reading (decoding, 
fluency, comprehension), phonological processing (phonological aware-
ness, phonological memory, rapid naming) and other factors related to 
reading (home literacy environment, caregiver-rated behavior, vocab-
ulary, attitude towards reading). MAnoVA and regression techniques 
were utilized.
results: Ae < Con on all measures except rapid naming. Ae had 
relative weaknesses in phonological awareness, decoding, and compre-
hension. Aspects of phonological processing accounted for significant 
variance in reading across groups. Alcohol exposure accounted for addi-
tional variance in decoding and comprehension. no interaction effects 
were significant. Taking the other factors into consideration, vocab-
ulary, behavioral concerns, and attitude towards reading were addi-
tional significant contributors. exposure history continued to account 
for significant variance, with no significant interactions.
Conclusions: Alcohol-exposed children demonstrated difficulties in 
reading and pre-reading abilities. Cognitive mechanisms known to 
contribute to reading in other populations also contributed in children 
with prenatal alcohol exposure, suggesting that effective interventions 
targeting phonological processing will likely also improve outcomes for 
alcohol-exposed children. other aspects of functioning associated with 
alcohol exposure should also be considered in the development and 
dissemination of interventions.
research supported by niAAA F31 AA022261 (glass) and u01 
AA014834 (Mattson).
Correspondence: Leila Glass, M.S., SDSU/UCSD Joint Doctoral 
Program, 6330 Alvarado Court, Suite 100, San Diego, CA 92120, 
United States. E-mail: lglass@mail.sdsu.edu

z. HaWKs, J. sHIMOny, J. ruTLIn, d. GranGe, s. CHrIsT & 
d. WHITe. Baseline Cognitive and Neural Differences Distinguish 
BH4 Responders from Non-Responders.
Objective: Phenylketonuria (Pku) is a metabolic disorder character-
ized by disruption in the metabolism of phenylalanine (Phe). if left 
untreated, Pku entails profound neurologic problems and intellectual 
disability. recently, sapropterin dihydrochloride (BH4) has emerged as 
a promising pharmaceutical treatment for Pku. BH4 reduces Phe levels 
and improves white matter integrity in a subset of individuals with 
Pku known as “responders.” Although previous research has identified 
biochemical and genotypic differences that distinguish BH4 responders 
from non-responders prior to treatment, cognitive and neural differences 
remain largely unexplored.
Participants and Methods: To this end, we assessed general intellect 
and white matter integrity at baseline (i.e., prior to treatment with BH4) 
in 17 responders, 12 non-responders, and 12 healthy controls.
results: group-wise comparisons and tract based spatial statistics 
(TBss) indicated poorer cognitive functioning and reduced white 
matter integrity in (1) individuals with Pku relative to controls and (2) 
non-responders relative to responders. TBss findings also indicated an 
inverse relationship between white matter integrity and Phe variability  
(i.e., sD Phe) in non-responders.
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Conclusions: given baseline differences between responders and 
non-responders, combining individuals with Pku into a single experi-
mental group may mask the breadth and severity of Pku-related defi-
cits. These results underscore the importance of characterizing Pku as 
a multi-faceted, multi-dimensional disorder.
Correspondence: Zoe Hawks, PhD, Psychological & Brain Sciences, 
Washington University, 5355 Pershing Ave., Apt. 3C, St. Louis, MO 
63112, United States. E-mail: hawksz@wustl.edu

d.K. HOrTOn, a. WILKInsOn-sMITH, r.a. HOWarTH, 
b. GreenberG, a. ayers, P. PLuMb & s. HuGHes. Associations 
Between Age at Diagnosis and Adaptive Skills in Children with 
Anti-N-Methyl-D-Aspartate (NMDA) Receptor Encephalitis.
Objective: Anti-n-methyl-D-aspartate (nMDA) receptor encephalitis 
is a form of autoimmune limbic encephalitis that can occur throughout 
the lifespan, often resulting in severe neurological and psychiatric 
symptoms. outcome studies in adults have shown that over 75% of 
these patients make a full recovery. However, literature on functional 
outcomes in children is limited. The present study aimed to evaluate 
adaptive functioning in children with anti-nMDA receptor encephalitis 
based on age at diagnosis.
Participants and Methods: Parents of 15 children diagnosed between 
8 and 179 months of age completed the Adaptive Behavior Assessment 
system, second or Third edition (ABAs) as part of a neuropsycholog-
ical screening evaluation. Average time since diagnosis at the time of 
evaluation was 17.1 months. Participants were divided into “young”  
(71 months or younger, mean age = 32 months) and “old” (72 months 
or older, mean age = 121 months) groups based on age at diagnosis, and 
Mann-Whitney u tests were conducted to compare mean standard scores 
for ABAs composites between groups. Pearson correlations between 
age at diagnosis and ABAs composites scores were also calculated in 
the total sample.
results: Mann-Whitney u tests revealed parent-rated adaptive skills 
in the “young” group to be significantly lower (p < .05) than the “old” 
group on Conceptual, Practical, and general Adaptive Composites. 
results also revealed statistically significant (p < .05) positive correla-
tions between age at diagnosis and all ABAs composites including 
general Adaptive Composite (r = .69), Conceptual (r = .70), social  
(r = .59), and Practical (r = .67).
Conclusions: results suggest that the functional impact of anti-nMDA 
receptor encephalitis may be more severe in children diagnosed at 
younger ages, possibly due to the adverse effects of this illness during a 
sensitive period of brain development. Findings have implications for the 
importance of early intervention for children diagnosed at younger ages.
Correspondence: Daniel K. Horton, PhD, Psychiatry, Children's Medical 
Center Dallas, 4533 Cedar Springs Rd., #425, Dallas, TX 75219, United 
States. E-mail: daniel.horton@childrens.com

T. Kennedy, s. bILLs, s. WIse, K.K. Hardy & s. Hardy. 
Validity of the Kiddie-Sluggish Cognitive Tempo Measure in 
Children with Sickle Cell Disease.
Objective: sluggish cognitive tempo (sCT) is thought to be comprised 
of shared symptoms of ADHD-predominantly inattentive type as well 
as distinct symptoms of low energy of attention. Children with sickle 
cell disease (sCD) often experience fatigue and attention problems. 
However, sCT symptoms have never been explored in sCD. We describe 
sCT symptoms in youth with sCD and examine relationships between 
sCT and validated measures of cognition.
Participants and Methods: Fifty-nine children with sCD, ages 7 to 16 
(M=10.59, sD=2.91, 43% male) were recruited as part of a cognitive 
training intervention study. youth completed the Wechsler intelligence 
scale for Children, Fifth edition (WisC-V) and parents completed the 
Conners-3 and kiddie-sluggish Cognitive Tempo rating scale (k-sCT). 
The k-sCT is comprised of a total score (range=0-3; higher scores 
reflect greater impairment) and 3 subdomains: Daydreams, Working 
Memory Problems, and sleepy/Tired.

results: Higher scores on the k-sCT were correlated with greater diffi-
culties on the inattention (r=.755, p=.000), Hyperactivity/impulsivity 
(r=.413, p=.002), learning Problems (r=.785, p=.000), and execu-
tive Functioning (r=.664, p=.000) subscales of the Conners-3. sleepy/
Tired was the only k-sCT subscale not significantly correlated with 
inattention and Hyperactivity/impulsivity (r=.254, p=.059; r=.057, 
p=.675, respectively). in a regression controlling for age and gender, 
higher scores on the sleepy/Tired subscale predicted lower scores on the 
WisC-V Processing speed index (b=-7.203, p=.032).
Conclusions: The k-sCT exhibited convergent validity with Conners-3 
ADHD subscales but, in line with reports in the general literature, was 
more closely related to inattentive than hyperactive/impulsive symp-
toms. sleepy/Tired symptoms of the k-sCT were unrelated to ADHD 
scales, highlighting a symptom presentation distinct from ADHD. 
Higher sCT symptoms were associated with greater parent-rated 
learning problems. The k-sCT appears to be a valid tool for measuring 
sCT in children with sCD.
Correspondence: Tess Kennedy, B.A., Neuropsychology, Children's 
National Medical Center, Children's National Health System, 111 
Michigan Ave. NW, Washington, DC 20010, United States. E-mail: 
tkennedy2@childrensnational.org

K. KLIPFeL & M. seMrud-CLIKeMan. Neuropsychological 
Sequelae of an Internationally Adopted Child.
Objective: This case study focuses on the unusual neuropsycholog-
ical profile of an internationally adopted child with aim to disseminate 
known information and to seek consultation regarding remaining diag-
nostic and treatment questions.
Participants and Methods: The patient was internationally adopted at 
4 months-of-age. His medical history is significant for low birth weight, 
dehydration, low respiratory rate, dysentery, pneumonia, Hepatitis A, 
tuberculosis exposure, and sepsis. repeated neuropsychological evalua-
tions, educational records, and consultation from neurology, psychiatry, 
occupational therapy, rheumatology, ophthalmology, and genetics are 
present.
results: Within the context of normal development early, he began 
to show motor, attention, and sensory processing concerns at the age 
of 3 years. At age 5, patient showed a significant decline in fine motor 
and reading skills and onset of hand tremor, mood dysregulation, and 
physical concerns (e.g., eye asymmetry, staring spells, frontal head-
aches, hypersomnia). An Mri was notable for a single small focus of 
T2 hyperintensity in the posterior left cerebellum. Additional medical 
work-up showed mild astigmatism, rapid medication metabolization, 
and a genetic anomaly for the r779Q variant in the sMArCA1 gene. 
The patient has shown intact intellect and language, alongside impaired 
attention and executive functions, reading accuracy, verbal memory, 
visual-spatial skills, fine motor skills, and emotional/behavioral func-
tioning. interventions have included occupational therapy, medications, 
ieP services, and counseling, with some improvement.
Conclusions: The current case study demonstrates the complexities 
observed in an internationally adopted child. Findings also provide 
evidence for the possible significance of sMArCA1 anomaly, which 
requires broader investigation within the field.
Correspondence: Katherine Klipfel, PhD, Pediatric Neuropsychology, 
University of Minnesota Masonic Children's Hospital, University of 
Minnesota Masonic Children's Hospital, Minneapolis, MN 55455, 
United States. E-mail: klipf002@umn.edu

r.H. LePPO, J.s. OGHaLaI & s. CaudLe. Connecting The 
Dots: Fine Motor Skills, Executive Functioning Skills, and Math 
Achievement in Patients with Hearing Loss.
Objective: Children with hearing loss, including those with cochlear 
implants (Cis), are at particular risk for speech and language delays 
and later difficulties with reading and math. research also links poor 
language skills with deficits in executive functioning skills. research 
links language and fine motor skills, as well as fine motor skills and 
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academic achievement. This study examined whether fine motor skills 
predicted executive functioning skills and math achievement for pedi-
atric Ci candidates.
Participants and Methods: Data were collected via retrospective chart 
review of children referred for outpatient neuropsychological evalua-
tion in connection with cochlear implantation. only participants with 
VMi-6, Purdue Pegboard, stanford-Binet-iV Bead Memory subtest, and 
Tower of london, Drexel university, 2nd edition scores were included 
in the sample (n = 53, 55% male, age range 7 to 17 years). 25 patients 
received unilateral Ci, 10 bilateral Ci, and 18 no Ci/not reported. of 
the patients who received Cis, 43% were age 2 or younger at the time of 
implantation. The majority of patients’ primary language was spoken 
english (n=34).
results: in linear regression analyses, VMi Motor Coordination 
predicted Tol-Dx-2 Total rule Violations (p=.03) and VMi Visual 
Perception predicted Bead Memory (p<.01). Purdue Dominant Hand 
predicted Bead Memory (p=.024) and Tol-Dx-2 Total initiation Time 
(r2=.11, p=.02)., non-Dominant Hand predicted Tol-Dx-2 Total 
Moves (p=.05) and Total rule Violations (p=.01), and Purdue Both 
Hands predicted Tol-Dx-2 Total rule Violations (p=.02). The average 
math achievement score was a standard score of 85 (n=10) for compu-
tation (WJ-iV Calculation; WrAT-4: Math Computation) and 89 for 
fluency (WJ-iV Math Fact Fluency).
Conclusions: Preliminary results suggest that fine motor skills predict 
some aspects of executive functioning for pediatric Ci candidates. 
results regarding any connection between fine motor skills, executive 
functioning skills, and math achievement will be included in the final 
presentation.
Correspondence: Rachel H. Leppo, Ph.D., Psychology Service, Texas 
Children's Hospital / Baylor College of Medicine, 3210 Norfolk Street, 
Apt. 15309, Houston, TX 77098, United States. E-mail: rhtarantolo@
gmail.com

L. MaCMuLLen FreeMan, J.b. FuLTOn & b. buTCHer. 
Cognitive Functioning in Children with Hypothalamic 
Hamartoma.
Objective: Hypothalamic hamartoma (HH) is characterized by a 
hamartoma within regions of the third ventricle and tuber cinereum. 
Clinical presentation is variable, but often associated with precocious 
puberty and intractable epilepsy. Children with HH demonstrate a 
wide range of neurodevelopmental and behavioral deficits. informa-
tion is lacking regarding the developmental course and extent of these  
difficulties. Although there is an emerging literature regarding the 
neurocognitive deficits associated with HH, no studies have examined 
the cognitive functioning of preschool children with this condition. The 
study sought to address the following research questions: What is the 
range in intellectual functioning in preschool children with HH? is there 
a clear cognitive profile or discrepancy in skills in this population?
Participants and Methods: Clinical referrals of patients diagnosed 
with HH at Phoenix Children’s Hospital were examined for the study. 
A total of 11 participants (2 female) were assessed, mean age was 41.2 
months (sD 9.9 months). Two of the 11 patients were not included in 
group intellectual data given their inability to successfully complete 
intellectual testing. All children were administered the Wechsler 
Preschool and Primary scales of intelligence-Third ed. (WPPsi-iii).
results: results indicated that overall iQ was within the average range; 
however, participants demonstrated a significant discrepancy between 
verbal and perceptual indices.
Conclusions: in this small sample, preschool children with HH 
demonstrated intact overall cognitive functioning; however, significant 
variability between cognitive domains was present in the majority of 
participants.
Correspondence: Laura MacMullen Freeman, PhD, Phoenix Children's 
Hospital, 1701 E Colter St Unit 186, Phoenix, AZ 85016, United States. 
E-mail: lauramacfreeman@gmail.com

K. OLsOn, M. KrIJnen, K.K. Hardy, b. HOOVer & 
M.T. aCOsTa. Parent-Reported Social and Executive Functions 
in Children and Adolescents with NF1.
Objective: neurofibromatosis type 1 (nF1) is a genetic disorder associ-
ated with cognitive and social difficulties. recent research has examined 
social difficulties, though the extent to which social problems reflect 
core social skills deficits versus problems in other cognitive domains 
critical to social success is unclear. This study sought to elucidate rela-
tionships between parent-reported executive functions (eF) and social 
functioning.
Participants and Methods: Patients referred to nF Clinic for routine 
medical care completed packets consisting of Behavioral rating inven-
tory of executive Function (BrieF), Child Behavior Checklist (CBCl), 
social responsiveness Questionnaire (srQ), and social Communication 
scale (sCs).
results: Data were obtained from parents of 31 children (14 male, 
45.2%; 17 female, 54.8%). Mean age was 10.23 years (sD = 5.95, range 
= 2-25). Thirty percent or more of patients had clinically significant 
problems on each of seven BrieF subscales, as well as all subscales of 
srQ. Males had significantly more communication problems on sCs 
than females [t(27) = 2.077, p = .047]. significant correlations were 
found between BrieF subscales inhibit, shift, Plan/organize, and 
Monitor with all five srQ subscales (.392<r<.751.), sCs Total score 
scale (.402<r<.556) and CBCl social Problems scale (.501<r<.889). 
Twenty-three percent of sample had comorbid attention deficit/hyper-
activity disorder (ADHD), and those children had significantly more 
problems on multiple BrieF scales including initiate [t(18) = -4.578,  
p = .000] and Plan/organize [t(25) = -5.821, p = .000], as well as CBCl 
social Problems scale [t(18) = -2.672, p = .038].
Conclusions: Patients experienced challenges in both eF and social 
functioning. Children and adolescents with ADHD had significantly 
poorer functioning in both domains regardless of age. interventions may 
benefit from targeting particular eF or social difficulties; however, more 
research is needed to delineate core social difficulties from challenges in 
eF that contribute to social success.
Correspondence: Katie Olson, Psy.D., Neurology, Children's National 
Health System, 111 Michigan Ave, Washington, DC 20010, United 
States. E-mail: kaolson@childrensnational.org

J. POMMy, r. rIeGer, J. PHILLIPs, a. CaPrIHan, 
e.C. GOnzaLes, r. CaMPbeLL, r. yeO & r. OHLs. Smaller 
Cortical Volumes in 3.5-to-5 Year-Old Children Born Preterm.
Objective: Premature birth has been associated with smaller gray 
matter (gM) volumes in the temporal lobes and other regions in adults 
(Bauml et al., 2015). The impact of premature birth in preschool-age 
children has not yet been established. We examined cortical volumes 
in 3.5-to-5 year-old children born prematurely to assess the impact of 
gestational age (gA).
Participants and Methods: 59 individuals born prematurely  
(gA range = 24-31 weeks, mean = 27.94, sD = 1.82) and 21 individuals 
born full term (mean = 39.1 weeks, sD = 1.34) were recruited from two 
sites. Cortical structure was assessed using Voxel-Based Morphometry, 
an unbiased, voxel-wise assessment of gray matter volumes, utilizing 
a pediatric template generated from the Template-o-Matic toolbox.
results: group comparisons controlling for age, sex, and site revealed 
smaller gM volumes in the premature group relative to the control 
group, specifically, in right middle and superior temporal gyri, bilateral 
inferior frontal gyri, and parahippocampal gyri (corrected FWe <0.05). 
Within the premature group, decreasing gA was correlated with smaller 
gM volumes in the right middle temporal gyrus and medial temporal 
pole, right paracentral gyrus, right precuneus, and bilateral cerebellum 
(uncorrected p <0.001). regression analyses in the total sample indi-
cated that the volume of these identified cortical structures significantly 
predicted behavioral abnormalities on all BAsC-ii summary scales  
(r square values ranged from .13 to .22), but not Full scale iQ.
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Conclusions: Premature birth is associated with smaller gray matter 
volumes, mostly in temporal regions, and these are related to the behav-
ioral rather than intellectual consequences of prematurity.
Further, within the premature group, gA is correlated with smaller 
volumes in right temporal cortex and bilateral cerebellum. Based on 
previous studies in adults born premature (Bauml et al., 2015), these 
anatomic variations likely underlie widespread cortical connectivity 
reductions.
Correspondence: Jessica Pommy, Psychology, University of New Mexico, 
1101 Yale Blvd NE, Albuquerque, NM 87106, United States. E-mail: 
jpommy@gmail.com

a. MaTTes, a. HeITzer, J. PIerCy, b. PeTers, J. KLarr & 
s. raz. Associations of Maternal Intellectual and Socioeconomic 
Factors with Neuropsychological Outcome of Preterm-Born 
Preschoolers.
Objective: The neuropsychological outcome of children born preterm 
is strongly influenced by maternal environmental and genetic factors. 
yet little is known about the unique contribution of discrete maternal 
socioeconomic and intellectual variables to explaining developmental 
outcome variance in this population. We aimed to examine the strength 
of association between factors related to the environment provided by 
the mother (education, occupation, and verbal intelligence) and distinct 
neuropsychological functions.
Participants and Methods: The cognitive, language and math skills 
of 98 preterm (< 34 weeks gestation) preschoolers (3-4 years of age) 
were assessed with the Wechsler Preschool and Primary scale of intel-
ligence (WPPsi-iii/iV), Clinical evaluation of language Fundamentals 
(CelF-P2), and Woodcock Johnson Tests of Achievement (W-J iii), 
respectively. The mothers’ verbal intelligence was prorated based on 
three WAis-iV subtests, whereas occupational values were assigned 
using the Hollingshead Four Factor index. Mothers who did not produce 
an income were excluded.
results: simultaneous multiple regression analyses revealed that years 
of education, but not occupation or Verbal iQ, explained a unique 
portion of the variance in the prorated WPPsi-iii/iV Full scale iQ 
(F[1, 90] = 10.48; p = .002). The mother’s Verbal iQ explained a 
significant portion of the variance in the CelF-P2 Core language score 
(F[1, 88] = 8.25, p = .005), over and above the variance explained by 
occupation and years of education, as well as birth weight, intrauterine 
growth, medical complications, age at testing, and sex. none of the three 
variables of interest were associated with W-J iii math performance 
(Applied Problems and Quantitative reasoning subtests).
Conclusions: Although maternal education, occupation, and ViQ share 
variance in common, each variable may also provide a unique contri-
bution to explained variance in separate neuropsychological functions 
in preterm-born preschoolers.
Correspondence: Sarah Raz, Ph.D., Merrill Palmer Skillman Institute, 
Wayne State Univ, Merrill Palmer Skillman Institute, 71 E. Ferry St., 
Detroit, MI 48202, United States. E-mail: sarahraz@wayne.edu

b. PeTers, a. HeITzer, J. PIerCy, a. MaTTes, J. KLarr & 
s. raz. Does Motor Development Explain a Unique Portion of 
the Variance in Cognitive or Language Abilities in Preterm-Born 
Preschoolers?
Objective: Children born prematurely are at risk for motor impairments 
or delays. However, it is unknown whether motor functioning explains 
variance in cognitive and language performance, over and above the 
variance accounted for by sociodemographic and medical risk factors. 
To address this question, we recruited a sample of preschoolers born 
preterm (<34 weeks gestation).
Participants and Methods: one hundred and one children (age 
44.32 ± 3.39 months) participated in this study. We excluded cases 
with congenital anomalies, perinatal intracranial hemorrhage > grade 
2, periventricular leukomalacia, and cerebral palsy. Motor functioning 
was evaluated using the Peabody Developmental Motor scales—second 

edition (PDMs-2). Cognitive functioning was evaluated using the infor-
mation and Block Design subtests from the Wechsler Preschool and 
Primary scale of intelligence-Third/-Fourth edition (WPPsi-iii/-iV). 
language functioning was evaluated using the Clinical evaluation of 
language Fundamentals—Preschool-2 (CelF-P2).
results: We used simultaneous multiple regression analyses with the 
Fine and gross Motor Quotients (PDMs-2) as predictors of interest. 
Adjusted age, sex, ses, intrauterine growth z-score, total perinatal 
complications, and gestational age were our covariates. The Fine and 
gross Motor Quotients of the PDMs-2 accounted for variance in both 
information (p<.001; p<.01, respectively) and Block Design (p<.001; 
p< .01, respectively), and in expressive (p<.01; p<.05, respectively) and 
receptive language (p<.001; p<.01, respectively), scores.
Conclusions: Motor skills contributed to explained variance in both 
cognitive and language outcome of preterm-born preschoolers, over and 
above the variance accounted for by sociodemographic and perinatal 
medical risk. Thus, in the aftermath of perinatal adversity, preschool 
motor abilities may reflect an important aspect of brain integrity that 
is not captured by variables reflecting medical risk, such as gestational 
age, growth restriction, or complications summary scores.
Correspondence: Sarah Raz, Ph.D., Merrill Palmer Skillman Institute, 
Wayne State Univ, Merrill Palmer Skillman Institute, 71 E. Ferry St., 
Detroit, MI 48202, United States. E-mail: sarahraz@wayne.edu

J. PIerCy, a. HeITzer, b. PeTers, a. MaTTes, J. KLarr 
& s. raz. Hypoglycemia and Language, Motor, and Cognitive 
Abilities in Preterm-Born Preschoolers.
Objective: Children born prematurely are at risk for neurocognitive 
deficits associated with perinatal risk; yet the relationship between meta-
bolic complications and developmental outcome in this population is 
not fully understood. As neonatal hypoglycemia has been reported to 
be linked to white matter abnormalities in this at-risk population, we 
aimed to examine the relationship between hypoglycemia and neuro-
developmental outcome at preschool age.
Participants and Methods: Participants were twenty-seven preterm  
(< 34 weeks gestation) preschoolers (44.8 ± 3.0 months of age) with, 
and 126 preschoolers without, hypoglycemia observed during hospital-
ization. We examined outcomes before and after excluding children with 
severe perinatal intracranial hemorrhage or periventricular leukoma-
lacia, and cerebral palsy. Cognitive, language, and motor functioning 
were measured using the Wechsler Preschool and Primary scale of intel-
ligence (WPPsi-iii/-iV), Clinical evaluation of language Fundamen-
tals (CelF-P2), and Peabody Developmental Motor scales (PDMs-2), 
respectively.
results: We used simultaneous multiple regression analyses with hypo-
glycemia as the predictor of interest. Adjusted age, sex, ses, intra-
uterine growth (z-score), and birth weight were covariates. outcome 
measures were cognitive, language, and motor indices. Hypoglycemia 
was associated with lower performance on the prorated Full scale iQ  
(F(1,156) = 15.76, p < .001) and on both receptive (F(1, 149) = 15.90, 
p < .001) and expressive (F(1, 142)= 12.02, p < .001) language index 
scores, regardless of exclusion of ‘neurological’ cases. in contrast, hypo-
glycemia was not associated with motor performance.
Conclusions: in this exploratory study we documented a link between 
hypoglycemia and both cognitive and language performance in children 
born preterm. A larger group of preschoolers with history of this meta-
bolic condition is needed to determine whether the observed associations 
are likely due to hypoglycemia or to associated medical complications 
not specified in our model.
Correspondence: Sarah Raz, Ph.D., Merrill Palmer Skillman Institute, 
Wayne State Univ, Merrill Palmer Skillman Institute, 71 E. Ferry St., 
Detroit, MI 48202, United States. E-mail: sarahraz@wayne.edu
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a. HeITzer, J. PIerCy, a. MaTTes, b. PeTers, J. KLarr 
& s. raz. Maternal Hypothyroidism and Neuropsychological 
Functioning of Preschool Age Children Born Prematurely.
Objective: Maternal thyroid dysfunction is known to be associated 
with impaired neurodevelopment in the offspring. yet a limited body 
of research is available on the relationship between thyroid dysfunc-
tion in pregnancy and neuropsychological development of children born 
prematurely. our goal was to examine the associations between treated 
maternal hypothyroidism and cognitive, language, and motor outcomes 
of preterm-born preschoolers.
Participants and Methods: We recruited 137 preterm (< 34 weeks 
gestation) preschoolers (3-4 years), 21 with, and 116 without, history 
of maternal hypothyroidism requiring thyroid replacement hormones. 
We excluded cases with congenital anomalies, moderate to severe intra-
cranial hemorrhage, cerebral palsy, and prenatal substance exposure. 
Cognitive, language, and motor abilities were assessed with the Wechsler 
Preschool and Primary scale of intelligence (WPPsi-iii/iV), Clinical 
evaluation of language Fundamentals (CelF-P2) and Peabody Devel-
opmental Motor scales (PDMs-2), respectively.
results: We used simultaneous linear regression analyses with diag-
nosis of maternal hypothyroidism as predictor of interest. We adjusted 
for demographic (socioeconomic status, sex, multiple gestation, age at 
testing) and medical (hospitalization days, birth weight standardized 
by gestational age, and birth weight) factors. Maternal hypothyroidism 
was found to be linked to lower scores on the CelF-P2 Core language 
index [F(1, 116) = 7.748, p = .006] and CelF-P2 Pre-literacy rating 
scale [F(1, 117) = 9.093, p = .003], but not to performance on intel-
lectual or motor tests.
Conclusions: We found that within the population of preterm-born 
preschoolers, those whose mothers were treated antenatally for hypo-
thyroidism obtained lower global language and reading readiness scores. 
A prospective study with a larger subsample of cases with hypothyroid 
dysfunction is needed to determine whether the findings are attribut-
able to hypothyroidism, its treatment, or to risk factors that were not 
included in our model.
Correspondence: Sarah Raz, Ph.D., Merrill Palmer Skillman Institute, 
Wayne State Univ, Merrill Palmer Skillman Institute, 71 E. Ferry St., 
Detroit, MI 48202, United States. E-mail: sarahraz@wayne.edu

r.e. rIeGer, J. POMMy, M. WHITe, d. GILL, r. CaMPbeLL, 
J. LOWe, J. PHILLIPs, r. yeO & r. OHLs. Smaller Subcortical 
Volumes in Preschoolers Born Preterm: A Voxel-Based 
Morphometry (VBM) Study.
Objective: Premature birth is a risk factor for altered brain devel-
opment. reduced volume of subcortical regions, including the hippo-
campus, caudate nucleus, and thalamus, have been found in children 
and adolescents born preterm. However, the specific subcortical regions 
affected are poorly understood, as are the functional consequences.  
in the current sample of children age 3.5 to 5 years, we utilized a 
voxel-based analysis to reveal subcortical variations associated with 
premature birth, and the importance of such variation for cognitive 
and behavioral outcome.
Participants and Methods: 59 individuals born prematurely (gesta-
tional age range = 24-31 weeks, mean = 27.94, sD = 1.82) and 21 indi-
viduals born full term (mean = 39.1 weeks, sD = 1.34) were recruited 
from two sites. Cortical and subcortical (above cerebellar level) gray 
matter volumes were assessed with VBM utilizing an age-specific 
template. Cortical volumes were masked so as to specify subcortical 
regions for group comparison. intelligence was assessed with the WPPsi 
3 and behavior with the BAsC 2.
results: group comparisons controlling for age, sex, and site revealed 
smaller subcortical volumes in the premature group in portions of the the 
left caudate, left hippocampus, right hippocampus, and right thalamus 
(corrected FWe <0.05). The thalamic voxels were mostly dorsome-
dial. regression analyses in the total sample indicated that the volume 
of these identified subcortical structures significantly predicted FsiQ  
(r square = .20), but only one of four BAsC 2 subscales.

Conclusions: Premature birth was associated with clusters of voxels 
distributed across diverse subcortical structures, including the caudate, 
hippocampus, and thalamus. These effects may contribute to varia-
tion in intellectual, and to a lesser extent, emotional function among 
preschool aged children.
Correspondence: Rebecca E. Rieger, PhD, Psychology, University of New 
Mexico, 1510 A Gold Ave SE, Albuquerque, NM 87106, United States. 
E-mail: rerieger@unm.edu

C.H. saLaMa, T. nOrrIs, b. sLOMIne, s. susKauer & 
C.F. saLOrIO. The Relationship between the Neurological 
Predictor Scale and Functional Outcomes of Children with Brain 
Tumor following Inpatient Rehabilitation.
Objective: After brain tumor resection, some children exhibit func-
tional declines that warrant inpatient rehabilitation. This study  
examines the impact of neurological risk factors, as measured by the 
neurological Predictor scale (nPs), on functional outcome among 
children admitted to inpatient rehabilitation following brain tumor 
resection. it was hypothesized that total neurological risk would predict 
change in functioning.
Participants and Methods: Forty-one patients (3-21 years) were 
admitted to inpatient rehabilitation between 2003-2015 after brain 
tumor resection (24 males; M age=9.7 years). Mean length of stay was 
35.61 days (range=5-116). Tumor location was more commonly infra-
tentorial (68.3% vs 31.7% supratentorial). Approximately 23% received 
chemotherapy or radiation during inpatient rehabilitation. The Func-
tional independence Measure for Children (WeeFiM) Developmental 
Functional Quotient (DFQ) assessed functional independence across 
domains (self-care, mobility, and cognition) at admission and discharge. 
The nPs provided a cumulative index of a child’s risk factors.
results: linear regression revealed that total nPs at admission did not 
predict change in functioning. Among individual risk factors, chemo-
therapy before and/or during inpatient rehabilitation was associated 
with less change in self-care (r=-.39, p<.05), mobility (r=-.39, p<.05), 
and total functioning (r=-.39, p<.05).
Conclusions: in this group, chemotherapy is an important consider-
ation for functional outcome. Chemotherapy likely represents multiple 
factors that impact rehabilitation (e.g., aggressive malignancy, adverse 
medication effects, and disruption in rehabilitation for medical reasons). 
Further work should investigate what benefits inpatient rehabilitation 
provides children receiving chemotherapy after brain tumor resec-
tion; this information will be important for team planning and family 
education. Future work should also examine specific predictors of func-
tional change among children receiving chemotherapy during inpatient 
rehabilitation.
Correspondence: Christina H. Salama, Ph.D., Neuropsychology, 
Kennedy Krieger Institute/Johns Hopkins School of Medicine, 707 N. 
Broadway, Department of Behavioral Psychology, Baltimore, MD 
21205, United States. E-mail: salama@kennedykrieger.org

b. sCHneIder, J. GarCIa, K. baLL, I. GOnzaLez, a. dreHer, 
G. sanTaCruz, K. LeOn & s. Tanner-WOOdWard. 
Comprehensive Neuropsychological Testing in a Young Child with 
Neurofibromatosis Type 1: A Case Study.
Objective: neurofibromatosis Type 1 (nF1) is a genetic neurological 
syndrome noted by various sequelae, including dermal neurofibromas, 
café-au-lait spots, and possible optic/acoustic gliomas. neurocognitive 
deficits in children with nF1 are expected, given the role of neuro-
fibromin in regulating gABA release, which is critical to prefrontal- 
striatal communication and long-term potentiation in the hippocampus, 
affecting learning, attention, working memory, and processing speed. 
Behavioral problems are also common, with more internalizing/exter-
nalizing and social difficulties when compared to the general popu-
lation. still, no distinct cognitive profile has emerged, particularly 
with very young children, except for increased deficits when nF1 and 
ADHD are comorbid. neuropsychological functioning of a 6 year-old 
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Hispanic-American male with this syndrome is presented. Findings 
will add to the limited literature about neuropsychological profiles and 
behavioral deficits due to nF1 in young children using updated, compre-
hensive neuropsychological assessments.
Participants and Methods: neuropsychological testing of intelligence, 
achievement, language, memory, perceptual/spatial, executive function, 
auditory processing, attention/concentration, motor, processing speed, 
and behavioral/emotional functioning was completed to determine 
cognitive strengths and weaknesses.
results: Testing revealed low Average intelligence and academic 
achievement about one grade below current placement. Weaknesses 
were found in attention/concentration, processing speed, auditory 
processing, visual memory, motor precision, unstructured nonverbal 
conceptual reasoning, and cognitive flexibility, as well as behavioral 
problems. Attention deficits/hyperactivity were reported by parents and 
teachers, consistent with diagnosis of ADHD and Major neurocognitive 
Disorder due to nF1 with behavioral disturbance.
Conclusions: results of comprehensive testing are commensurate with 
behavioral and cognitive deficits associated with nF1 and comorbid 
ADHD in young children.
Correspondence: Kayleen Ball, M.S., FL, United States. E-mail: 
kmarquez632@sunmail.albizu.edu

J.e. sCHreIber, r. beauLIeu, L. WHITe, L. HaLL, J. esTePP 
& W. WanG. Cognitive function in preschool-age children with 
sickle cell disease: associations with home environment and 
disease-severity.
Objective: Children with sickle cell disease (sCD) are at risk for cogni-
tive problems associated with the adverse neurological consequences of 
the disease. in addition, a disproportionate number of children with sCD 
live in lower socioeconomic status (ses) households, and low ses has 
also been associated with poor cognitive development. The present study 
examined associations among home environment factors associated with 
ses, disease severity, and cognitive functioning in preschoolers with 
sCD.
Participants and Methods: Twenty-two children with sCD underwent 
a cognitive evaluation at 4.1 years (SD=.3) as part of an irB-approved 
study. The research team visited the patient’s home within 6 months 
following the evaluation to complete the Home observation for Measure-
ment of the environment (HoMe) inventory, a measure of the quality 
and quantity of stimulation and support available to a child in the home 
environment. Hemoglobin level was abstracted from the medical record 
as a measure of disease severity. Bivariate Pearson correlations were 
used to examine association among variables.
results: The total score from the HoMe inventory was positively 
correlated with sB5 Quantitative reasoning [r(22)=.51, p=.02], 
Working Memory [r(22)=.56, p<.01], the FsiQ [r(22)=.46, p=.04], 
and the Bracken school readiness Assessment [r(22)=.72, p<.01], but 
not with caregiver report of child executive function problems on the 
BrieF, p’s>.05. Hemoglobin was not significantly associated with any 
cognitive outcomes, p’s>.05.
Conclusions: Cognitive functioning and school readiness were associ-
ated with stimulation in the home environment but not with a medical 
indicator of disease severity. results suggest that the home environment 
has a greater impact on cognitive functioning in preschool age children 
with sCD than a measure of disease severity. Further work is needed to 
understand the influence of home environment on cognitive functioning 
in children with sickle cell disease.
Correspondence: Jane E. Schreiber, PhD, Department of Psychology, 
St Jude Children's Research Hospital, 262 Danny Thomas Place, Mail 
Stop 740, Memphis, TN 38105, United States. E-mail: jane.schreiber@
stjude.org

M. sIebenMOrGen, M. LOMan, PHd & L. GLass. Congenital 
Heart Disease among Adolescents and Young Adults: Executive 
Control and Adaptive Functioning.
Objective: Congenital heart defects (CHD) affect about 8 out of every 
1000 infants born in the united states (AHA, 2015). individuals 
with this chronic health condition are at increased risk for neurode-
velopmental deficits, including lower intellectual functioning, slower 
processing speed, visual-spatial deficits, and attention problems. While 
these skills have implications for understanding an individuals’ daily 
functioning, research on adaptive functioning in individuals with CHD 
is limited. studies involving other medical populations (e.g., TBi) show 
that executive dysfunction is related to poor adaptive skills, particularly 
social skills (Heverly-Fitt et al., 2016). This study aimed to investigate 
whether a similar relationship exists among adolescents and young 
adults with CHD. results will have implications for the type of treat-
ment and recommendations that will be the most beneficial for these 
individuals.
Participants and Methods: Participants included 22 individuals  
with a range of CHD diagnoses (4 females, 18 Males; age M=14.93, 
sD = 3.32). Correlation and regression analyses were used to examine 
the hypotheses.
results: While trends exist for planning (F(3,9)=3.65, p=.06) and 
problem-solving (F(3,13)=2.84, p=.08) to predict adaptive functioning 
in this small sample, each explain a significant portion of the variance in 
social skills functioning when age and gender are controlled [planning 
(F(3,9)= 7.82, p≤0.01); problem solving (F(3, 13)=3.74, p<0.05)]. 
sequencing and set-switching were not predictive.
Conclusions: results suggest that executive control may have a key role 
in understanding adaptive functioning among individuals with CHD and 
that emphasizing growth in skills related to improving social functioning 
(e.g., conflict resolution) may be particularly important.
Correspondence: Marsha Siebenmorgen, PhD, Neurology, Medical 
College of Wisconson, 3470 N 95th St, Milwaukee, WI 53222, United 
States. E-mail: msiebenmorge@mcw.edu

r. TarazI, M. IaMPIeTrO, K. PaTrICK & n. aPOLLOnsKy. 
Hydroxyurea Status is Associated with Cognitive Function in 
Young Children with Sickle Cell Disease.
Objective: Cognitive impairment in children with sickle cell disease 
(sCD) is thought to reflect the complex pathophysiology of the disease. 
Hydroxyurea (Hu) is used in children with sCD to increase fetal hemo-
globin (HbF), contributing to a decrease in physical symptoms and 
to potential protection against cerebral microvasculopathy. There has 
been minimal investigation into the association between Hu use and 
cognition in this population. The purpose of this study is to examine 
the relationship between hydroxyurea status and cognition in young 
children with sCD.
Participants and Methods: neuropsychological data were collected 
in a prospective study from 38 children with sCD Hbss or Hbs/b0 
thalassaemia ages 4 to 11 years (Mage = 7.19 years, sD = 1.61) with 
no history of stroke or chronic transfusion. Ten children (26%) were 
taking Hu at the time of evaluation.
results: results were analyzed using AnCoVAs with Hu status included 
as a factor and hemoglobin and age included as covariates. Controlling 
for hemoglobin (disease severity) and age, children on Hu performed 
significantly better than children who were not on Hu on measures of 
nonverbal reasoning (sB-V nonverbal Fluid reasoning; [F(1,34) = 7.31,  
p =.01, η2

p=.18]), immediate visual memory (nePsy-ii Design 
Memory immediate; [F(1,33) = 4.51, p = .04, η2

p =.12]), delayed visual 
memory (nePsy-ii Design Memory Delayed; [F(1,31)=7.66, p = .01, 
η2

p =.198]), and cognitive inhibition (nePsy-ii inhibition inhibition; 
[F(1,30) = 4.39, p =.04, η2

p =.13]).
Conclusions: These results provide preliminary evidence that treatment 
with Hu, which is typically prescribed for more symptomatic children 
assumed to be at higher risk for cognitive effects of sCD, may not 
only reduce physical symptoms, but also be protective against cognitive 
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decline or dysfunction in young children with sCD. Further investigation 
is warranted.
Correspondence: Reem Tarazi, PhD, Psychiatry, Drexel University, 
Division of Hematology, Nelson Pavilion, SCHC, 160 East Erie Ave., 
Philadelphia, PA 19134, United States. E-mail: rtarazi@drexelmed.edu

a. WeGeLe, r. yeO, r. CaMPbeLL & L. MOrrIsOn. Cognition 
in Children and Adolescents with Myotonic Dystrophy Type 1.
Objective: Myotonic Dystrophy Type 1 (DM1) is a progressive neuro-
muscular disease involving multiple systems. While prior studies have 
noted significant global cognitive impairment and neuroimaging abnor-
malities in adults with DM1, there is a paucity of studies investigating 
cognition in younger patients. our aims were to characterize the neuro-
cognitive pattern of children and adolescents affected with congenital 
or childhood onset DM1. A secondary aim was to determine whether 
or not there was a correlation between CTg repeat length and severity 
of impairment.
Participants and Methods: Patients with DM1 (n=16; 5 female,  
11 male, mean age 17) were administered a neuropsychological test 
battery to assess verbal and nonverbal intelligence, executive visuo-
spatial, and memory functioning. results were compared to a healthy 
control group (n=9; 3 female, 6 male, mean age 16) and to a group with 
Charcot-Marie Tooth disease (CMT) (n=6; 2 female, 4 male, mean age 
18), to control for muscle weakness.
results: Patients with DM1 showed significant impairment in verbal 
and nonverbal intelligence (p < .001), executive function (p = .006), 
and memory (p < 0.001) compared to healthy controls. When compared 
to both healthy and CMT controls, patients with DM1 showed signif-
icant impairment in visuospatial (p < 0.001) and verbal processing  
(p < 0.001). The correlation between CTg length repeat and FsiQ was 
not significant (n = 15, r = -.471, p = .076).
Conclusions: Children and adolescents diagnosed with congenital or 
childhood-onset myotonic dystrophy have global cognitive impair-
ment similar to findings in adult populations. limitations include a 
small sample size and a referral center site. Future directions include: 
expanding the sample size; longitudinal follow-up, and investigating 
potential differences in degree of impairment between congenital-onset 
and childhood-onset.
Correspondence: Ashley Wegele, BS, Neurology, University of New 
Mexico Health Sciences Center, MSC10 5620, 1 University of New 
Mexico, Albuquerque, NM 87131, United States. E-mail: awegele@
salud.unm.edu

aM Coffee break

10:30–10:45 a.m.

Plenary b. Frontal Cortex and Human behavior: 
evidence from Intracranial recording

Presenter: robert T. Knight

10:45–11:45 a.m.

r.T. KnIGHT. Frontal Cortex and Human Behavior: Evidence 
from Intracranial Recording.
neuropsychological evidence has documented the critical role of 
prefrontal cortex (PFC) in the control of cognitive and social processing 
with extensive lateral or orbital PFC damage resulting in a profound 
disintegration of goal-directed behavior. This lecture will first describe 
novel neural activity linked to cognition recently unveiled by intracranial 
recordings in humans. second, these brain signals will be used to link 
PFC function to cognitive control across a range of tasks. Direct cortical 
recording (electrocorticography; eCog) provides unique insights in the 

role of PFC in cognition and social interaction. since the discovery of 
the eeg in the 1920’s, neurophysiological dogma stated that the human 
cortex did not generate reliable rhythms above 50-60 Hz. However, 
findings over the last decade report neural activity up to 250 Hz in 
the human cortex. every cognitive process examined with intracranial 
recording including language, attention, memory and decision-making 
generates task-specific high frequency activity in the range of 70-250 
Hz (high frequency band; HFB). importantly, the HFB band has superb 
spatial localization and task specificity. HFB recording has provided 
novel insights into the role of Broca’s area in language processing, the 
hierarchical organization of PFC, and the critical role of PFC in contex-
tual processing, decision making and working memory. importantly, 
the HFB is phase locked to the trough of slower cortical oscillations 
with different PFC dependent tasks eliciting unique spatial patterns 
of HFB-theta coupling. These results provide evidence that transient 
coupling between low- and high-frequency brain activity provides a 
mechanism for effective communication in distributed neural networks 
engaged during PFC dependent cognitive processing. The results 
obtained from the study of PFC patients and from intracranial recording 
support the proposal that the devastating human prefrontal syndrome 
can be viewed as a failure of PFC control of distributed neural networks 
subserving human behavior. 
Following this lecture, the learner should be able to: 1) understand 
the role of high frequency brain activity in cognition; 2) understand 
the role of low frequency brain oscillations in establishing networks 
supporting cognition; 3) understand the key role of prefrontal cortex 
in orchestrating neural networks in the service of cognition 
Correspondence: Robert T. Knight, MD, Helen Wills Neuroscience 
Institute, University of California, Berkeley, 130 Barker Hall, Berkeley, 
CA 94720, United States. E-mail: rtknight@berkeley.edu
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Lunch (On Own)

11:45 a.m.–12:45 p.m.

THursday aFTernOOn, February 2, 2017

early Career awardee Presentation: a Case study 
approach to understanding Memory

award recipient: r. shayna rosenbaum

12:45–1:45 p.m.

r. rOsenbauM. A Case Study Approach to Understanding 
Memory.
Much of what we know about brain-behavior relations is made possible 
by the study of neuropsychological cases. given the ubiquity of func-
tional neuroimaging studies, and the importance they have assumed in 
elucidating brain function, the goal of my talk is to describe how single 
cases continue to challenge accepted dogma, to lead to new discov-
eries, and to suggest hypotheses and theories that steer the field in new 
directions. using memory as an example, i will discuss recent findings 
from case studies that specify critical functions of the hippocampus 
in episodic memory and spatial memory, and clarify its role in non- 
mnemonic abilities. Together, this work provides novel, theoretical 
insights on the nature of hippocampal-neocortical interactions and the 
types of memory they help represent.
Correspondence: R. Shayna Rosenbaum, PhD, Department of 
Psychology and Centre for Vision Research, York University, 4700 Keele 
St., Toronto, ON M3J 1P3, Canada. E-mail: shaynar@yorku.ca

Invited symposium 2. evolution of the 
neuropsychology of epilepsy surgery

Chair: bruce Hermann

12:45–2:15 p.m.

b. HerMann, J. OJeMann, M.J. HaMberGer, d.L. drane & 
C. MCdOnaLd. Evolution of the Neuropsychology of Epilepsy 
Surgery.
Invited Symposium Summary: Clinical and experimental neuropsy-
chology has had a long and productive relationship with the field of 
epilepsy surgery beginning with its earliest days at the Montreal neuro-
logical institute. As the availability of surgical treatment for medica-
tion resistant epilepsy spread throughout the world, neuropsychology 
has remained a standard component in the evaluation of patients for 
surgical consideration as well as the evaluation of outcomes following 
surgery. The resulting clinical and experimental work has contributed to 
new knowledge regarding brain function, served to characterize patient 
groups at high and low risk for postoperative cognitive and behavioral 
complications, and helped to inform advances in surgical approaches 
and techniques. The 50th anniversary of the international neuropsy-
chological society is an appropriate time to take stock of the advances 
in epilepsy surgery and the neuropsychology of epilepsy surgery that 
have taken place over this interval. The symposium will begin with an 
overview of epilepsy surgery and the advances in care and technique 
occurring over time (Jeffrey ojemann, MD, university of Washington), 
followed by speakers who will address the evaluation and outcomes 
across major cognitive domains including language (Marla Hamberger, 
PhD, Columbia university), memory (Dan Drane, PhD, emory univer-
sity), and executive function (Carrie McDonald, PhD, uCsD). each 
speaker will provide a historical perspective of the changes in style, 

approach and outcome that have occurred over time as well as the latest 
findings with a view to future directions and opportunities.
Correspondence: Bruce Hermann, PhD, Department of Neurology, 
University of Wisconsin-Madison, 600 N Highland Ave, Madison, WI 
53792, United States. E-mail: hermann@neurology.wisc.edu

J. OJeMann. On the Evolution of Neurosurgery and 
Neuropsychology in Epilepsy: Epilepsy Surgery.
The history of modern neurosurgical approaches to epilepsy finds its 
roots in the 19th century, before even the invention of the roentgen-
ogram. localization of epileptic foci, including through imaging and 
physiology, led to an evolution in surgical options and efficacy. At 
the same time, functional localization, especially of motor, language 
and, later, memory, provided increased opportunity to provide 
surgical approaches with less morbidity. Many of these mapping tools  
(especially for speech and language) also revolutionized surgical treat-
ments of other disorders, such as tumors. Different approaches to acute 
and chronic direct brain recordings have further advanced the clinical 
and scientific studies of focal epilepsy. The introduction of vagus nerve 
stimulation and intracranial therapeutic stimulation (e.g., rns) open 
new doors for surgical intervention. laser ablation provides another 
example of the ongoing effort to find a maximally effective, minimally 
invasive intervention with the least possible injury to central nervous 
system function. These and other advances in the surgical treatment of 
epilepsy will be reviewed.
Correspondence: Jeffrey Ojemann, MD, Neurological Surgery, University 
of Washington School of Medicine, 325 9th Ave, Seattle, WA 98104, 
United States. E-mail: jeff.ojemann@seattlechildrens.org

M.J. HaMberGer. On the Evolution of Neurosurgery and 
Neuropsychology in Epilepsy: Language.
The inherent challenge of epilepsy surgery is to remove a sufficient 
volume of epileptogenic brain tissue to eliminate seizures, yet to avoid 
the removal or disruption of brain areas that are critical for function, 
particularly language. With a substantial proportion of epilepsy surgery 
cases involving frontal and temporal lobe regions, this risk-benefit quan-
dary set the stage for the development of techniques to assess, later-
alize and localize language function. Pioneering work at the Montreal 
neurological institute in the mid-1900s included the development of 
cortical stimulation to identify essential language cortex, the application 
of intracarotid barbiturate injection to determine hemisphere language 
dominance, and pre and postoperative neuropsychological assessment 
to characterize cognitive function and elucidate structure-function rela-
tions. over the past 50 years, significant advances in epilepsy treatment 
have broadened surgical options for refractory epilepsy, with varied 
associated levels of risk to language. Traditional methods for language 
lateralization and localization have been refined, and advances in tech-
nology and cognitive neuroscience have led to new methods to determine 
language dominance and identify brain areas that mediate different 
aspects of language. in this presentation, we will review our progress 
over the past 50 years in assessing, localizing and protecting language in 
the context of surgical epilepsy, and consider the language-related issues 
that have been difficult to resolve. Although the fundamental tension 
between elimination of seizures and preservation of function remains, 
with greater knowledge and more sophisticated tools at hand, we are 
better equipped to further advance the neuropsychology and cognitive 
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neuroscience of language, and meet the challenge of improving language 
outcome following surgical treatment for epilepsy.
Correspondence: Marla J. Hamberger, Ph.D., Neurology, Columbia 
University, 710 West 168th Street, New York, NY 10032, United States. 
E-mail: mh61@columbia.edu

d.L. drane. On the Evolution of Neurosurgery and 
Neuropsychology in Epilepsy: Memory.
epilepsy surgery has provided a rich substrate for some of the greatest 
insights into memory over the last 75 years, fostering tight collabo-
rations between neuropsychologists, neurosurgeons, and neurologists, 
while providing unique opportunities to uncover the neural underpin-
nings of cognition. The tragedy of Henry Molaison (“H.M.”) established 
the essential role of the temporal lobes in declarative memory, after 
he was rendered amnestic by a bi-temporal resection. it fostered the 
development of the Wada procedure, which remains a solid component 
of the surgical workup despite the emergence of functional neuroim-
aging. epilepsy surgery evaluations remain a window into the brain; and 
most surgical candidates willingly and valiantly contribute to our ever 
increasing knowledge base, and our refinement of surgical procedures 
and the evaluative process. efforts to prevent adverse cognitive outcomes 
has led to numerous studies of memory change after surgery, and has 
afforded an exploration of the relative contribution of disease-related 
(e.g., seizure frequency, onset age) and surgical variables (e.g., resec-
tion extent & location). This presentation highlights some hallmarks of 
the epilepsy surgery experience, while emphasizing significant findings 
regarding memory network models (e.g., material specific patterns), 
and theories of memory reorganization and outcome prediction  
(e.g., reserve capacity vs. functional reserve). novel data from patients 
undergoing minimally invasive procedures, such as stereotactic laser 
amygdalohippocampotomy and radiofrequency ablation, will be 
presented, suggesting our current memory models remain crude and 
imprecise. These findings highlight that the epilepsy surgery center 
remains the incubator of cutting-edge neuroscience knowledge, holding 
promise for a new renaissance of memory models that build on the 
exquisite lesions produced by these novel interventions and technologies 
and allowing for more precise targeting of seizure onset zones.
Correspondence: Daniel L. Drane, PhD, Neurology and Pediatrics, 
Emory University School of Medicine, Woodruff Memorial Research 
Building, 101 Woodruff Circle, Suite 6111, Atlanta, GA 30322, United 
States. E-mail: ddrane@emory.edu

C. MCdOnaLd. On the Evolution of Neurosurgery and 
Neuropsychology in Epilepsy: Executive Functions.
The neuropsychology of temporal lobe epilepsy (Tle) has historically 
focused on language and memory since these domains are the most 
frequently impaired and are at highest risk for postoperative decline 
following anterior temporal lobectomy (ATl). interest in executive 
dysfunction (exD) in epilepsy was largely stimulated by the application 
of the Wisconsin Card sorting Test to patients with frontal lobe epilepsy 
by Milner and collaborators at the Montreal neurological institute in 
the early 1960s. However, interest in exD in Tle began to materialize 
in the late 1980s when reports began to appear documenting its pres-
ence in Tle and introduced the concept of the nociferous cortex. since 
that time, there has been increasing interest in further characterizing 
exD in Tle, and particularly in understanding how it is affected by 
surgical intervention. This presentation will address the evolution of 
three pivotal debates surrounding exD in Tle: (1) what is the nature of 
exD in Tle, (2) what are the underlying causes, and (3) what changes 
are seen following ATl or other surgical procedures? early research 
efforts relied exclusively on neuropsychological testing before and after 
surgery to answer these questions and revealed that up to half of patients 
with Tle show measurable changes in working memory, fluency, and/
or set-shifting. recently, advanced neuroimaging and new analytic 
approaches have allowed for greater insight into frontotemporal network 
dysfunction in Tle that may underlie aspects of exD presurgically and/
or be disrupted by surgery. Despite these advancements, we still lack 

an appreciation of which patients will decline in executive functioning 
following surgery and which patients will improve. Thus, there remains 
a critical need to identify individual neurobiological and clinical risk 
factors that predict post-surgical changes in executive functioning in 
Tle, determine the prognostic value of these changes, and assess their 
impact on quality of life.
Correspondence: Carrie McDonald, PhD, Center for Multimodal 
Imaging and Genetics (CMIG), Altman Center for Translational 
Research Institute, UC San Diego, La Jolla, CA 92037, United States. 
E-mail: camcdonald@ucsd.edu

Ins student Liaison Committee Workshop: The 
neuropsychologist in the Public domain: Kids, 

academia, and the Law

Presenters: robert T. Knight, Kathleen y. Haaland, 
erin d. bigler, donna J. sorensen

12:45–2:15 p.m.

symposium 3. brain and Cognition Following Very 
Preterm birth

Chair: Chiara nosarti

12:45–2:15 p.m.

C. nOsarTI, s. COunseLL, J.P. bOardMan, r. GeVa & 
G. CHrIsTensen LøHauGen. Brain and Cognition Following 
Very Preterm Birth.
This symposium will bring together international experts on the study of 
structural and functional brain alterations following very preterm birth 
that have been associated with an increased vulnerability to a variety 
of neurocognitive problems. such studies contribute to define possible 
underlying mechanisms and to identify neurodevelopmentally vulner-
able individuals, who could be then targeted with specific interventions.
The objectives of the symposium are:
1) To appreciate issues relating to neurodevelopmental alterations which 
have been associated with an increased vulnerability to a variety of 
neurocognitive problems.
2) To increase the audience’s understanding of the complex interactions 
between various phases and aspects of brain development and environ-
mental factors associated with neurocognitive risk.
The five chosen presenters will provide a comprehensive and multi-
disciplinary approach to our discussion. Prof Counsell will present a 
study showing that very preterm birth results in impaired development 
of brain structural connectivity relevant to high order cognitive func-
tions. Dr Boardman will talk about how the foundational white matter 
architecture for information processing and intelligence is altered in 
infants who were born very preterm, although this does not appear to be 
critical to emergent social cognitive function. Prof geva will then discuss 
how atypical electorphysiological activity in early maturing brainstem 
pathways at birth correlates with to long-term attention regulation 
capacity in childhood. in an adult sample, Dr løhaugen will present 
her work on the association between structural brain alterations and 
cognitive outcomes in individuals who were born preterm with a very 
low birth weight. Finally, Dr nosarti will discuss the association between 
an impaired ability to recognize visual facial expressions and resting 
state functional connectivity in adults who were born very preterm, 
indicating a bottom-up processing dysfunction.
Correspondence: Chiara Nosarti, PhD, Psychosis Studies, Institute of 
Psychiatry, Psychology and Neuroscience, De Crespigny Park, Denmark 
Hill, London SE5 8AF, United Kingdom. E-mail: chiara.nosarti@kcl.
ac.uk
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d. baTaLLe, e.J. HuGHes, H. zHanG, J. TOurnIer, G. baLL, 
n. TusOr, P. aLJabar, L. WaLI, d.C. aLeXander, J.V. HaJnaL, 
C. nOsarTI, a.d. edWards & s. COunseLL. Preterm Birth 
is Associated with Impaired Development of Brain Structural 
Connectivity Relevant to High Order Cognitive Functions.
Objectives: infants who are born preterm have a high prevalence of 
cognitive and behavioural deficits which are evident in childhood and 
an increased risk of developing psychiatric disorders in adulthood. The 
wide spectrum of disability associated with preterm birth is consis-
tent with pervasive abnormalities in brain growth and connectivity.  
We aimed to (i) assess structural brain development from 25 to 45 weeks 
gestational age (gA) using graph theoretical approaches and (ii) test 
the hypothesis that preterm birth results in altered weighted network 
topology, informed by measures of white matter microstructure in the 
early neonatal period.
Participants and Methods: sixty-five infants underwent Mri between 
25+3 and 45+6 weeks gA. structural networks were constructed using 
constrained spherical deconvolution tractography weighted by fractional 
anisotropy and neurite density index.
results: We observed regional differences in brain maturation, with 
connections to and from deep grey matter showing most rapid devel-
opmental changes during this period. intra-frontal, frontal to cingulate, 
frontal to caudate and inter-hemispheric connections matured more 
slowly. We demonstrated a core of key connections that was not affected 
by gA at birth. However, local connectivity involving thalamus, cere-
bellum, superior frontal lobe, cingulate gyrus and short range corti-
co-cortical connections was related to the degree of prematurity and 
resulted in altered global topology of the structural brain network.
Conclusions: our data suggests that impaired connectivity in regions 
associated with important aspects of cognition and behaviour including 
executive function, memory, attention, information processing, response 
inhibition, salience processing and emotion regulation is already present 
in the early neonatal period and may explain, at least in part, neurocog-
nitive and neurobehavioral impairments in this population.
Correspondence: Serena Counsell, PhD, Centre for the Developing 
Brain, King's College London, St Thomas' Hospital, London SE1 7EH, 
United Kingdom. E-mail: serena.counsell@kcl.ac.uk

e.J. TeLFOrd, s. COX, s. FLeTCHer-WaTsOn, d. anbLaGan, 
s. sParrOW, r. PaTaKy, s.I. seMPLe, M.e. basTIn & 
J.P. bOardMan. A Latent Measure Explains Substantial Variance 
in White Matter Microstructure Across the Newborn Human Brain.
Objective. A latent measure of white matter microstructure (g) provides 
a neural basis for information processing speed and intelligence in 
adults, but the temporal emergence of g during development and envi-
ronmental factors that modify it are unknown. social cognition is one 
of the first cognitive functions to develop, and it can be evaluated using 
infant eye-tracking. We tested the hypotheses: 1. g is present in the 
newborn and is modified by environment (preterm birth); and 2, g is 
associated with infant social cognition. 
Participants and methods. Based on diffusion Mri scans from 145 
neonates (gestational age [gA] at birth range 23+2 to 41+5 weeks), the 
microstructural properties of eight major white matter tracts were calcu-
lated using probabilistic neighborhood tractography. Principal compo-
nent analyses (PCAs) were carried out on the correlations between the 
eight tracts, separately for four tract-averaged water diffusion parame-
ters (fractional anisotropy [FA], and mean [MD], axial [λax] and radial 
[λrad] diffusivities). A subset of participants had eye-tracking at median 
age 7 months.
results. For all four parameters there was a clear one factor solution, 
which explained 49% (FA), 54% (MD), 59% (λrad), and 36% (λax) 
of the variance, and all tracts showed positive loadings and comparable 
factor structures. gA at birth was associated with the general measure 
for each water diffusion parameter. There were no significant associa-
tions between any general diffusion parameter and a sensitive measure 
of emergent social cognition derived from an eye-tracking at 7 months 
(all βabsolute ≤ 0.123, all p-values ≥ 0.265)

Conclusions. The foundational white matter architecture for infor-
mation processing and intelligence is established by birth, but is not 
critical to emergent social cognitive function. The environmental stress 
of preterm birth is associated with substantially global alterations to 
white matter connectivity.
Correspondence: James P. Boardman, United Kingdom. E-mail: James.
Boardman@ed.ac.uk

r. GeVa, a. dITaL & J. yarMOLOVKy. Electrophysiological 
Changes and Attention Correlates Following Preterm Birth.
Objective: The effects of prenatal adversity and preterm birth on the 
integrity of early maturing neural networks are not well understood. 
We aimed to evaluate brainstem electrophysiological functions in 
infants born very preterm and explore its cognitive and socio-emotional 
correlates later on in development.
Participants and Methods: A large sample of low risk infants born 
preterm (n=183, gestation age range: 29–36.1 weeks) and birth weight 
830 to 2644 grams) were recruited and evaluated at the neonatal inten-
sive care unit soon after birth (mean gestation week 34.1) using neuro-
behavioral evaluation and an auditory brainstem evoked response test 
(75 dB hearing level, at a 10.1 Hz rate). They were then enrolled in 
a prospective follow up study. At 9 years of age a subsample (n=44) 
was tested using eeg and their attention was evaluated using gaze 
tracking paradigms.
results: Data showed that 37.5% of the evaluated cases had compro-
mised brainstem functions at birth. At 9 years of age changes in eeg 
were note in alpha and in theta wave spectrums on eeg in the compro-
mised group as compared with the typical group. specifically higher 
eeg frontal alpha power (p<0.003) and lower frontal theta power 
(p<0.007) was seen along with specific attention regulation differences 
(p<0.046) in the children that were diagnosed with compromised 
neonatal brainstem dysfunction.
Conclusions: Prematurity seems to double the risk for atypical elector-
physiological activity in early maturing brainstem pathways at birth. 
These deficits are later related to long-term changes in brain electrical 
activity along with attention regulation changes, evident throughout the 
first decade of life and possibly thereafter.
Correspondence: Ronny Geva. E-mail: Ronny.Geva@biu.ac.il

G. CHrIsTensen LøHauGen, H.F. øsTGård, a.e. søLsnes, 
K.J. bJuLand, s. aanes, L.M. rIMOL, M. MarTInussen, 
a. brubaKK, a.K. HåberG, K.K. srIPada, L. eIKenes, 
K.a. eVensen, M.s. IndredaVIK & J. sKranes. Born Preterm 
with Very Low Birth Weight (VLBW) – Never Ending Cognitive 
Consequences?
Objective: To assess cognitive and neuropsychological functions and 
explore brain structure/functional relationship in young adults born 
VlBW compared to term born controls.
Participants and Methods: neonates born preterm with very low birth 
weight (bw<1500 grams) and term born controls at st. olav univer-
sity Hospital in Trondheim, norway in 1986-1988 were followed with 
multidisciplinary assessments into young adulthood. At 19-20 years 
of age, 55 VlBW (72%) and 81 controls (74%) received cognitive 
assessments, 51 VlBW and 66 controls also had cerebral Mri. Cogni-
tive function (iQ) was assessed with full WAis-iii. neuropsycholog-
ical assessment included attention/executive (Delis-kaplan), memory 
(Wechsler Memory scale-iii) and visuo-motor tests (VMi). DTi and 
morphological images were obtained on a 1.5 Tesla siemens Magnetom 
symphony sonata system. The Freesurfer software package was applied 
for the analysis of cortical thickness and surface area, and brain struc-
tural volumes. Tract-based spatial statistics were carried out to test 
for voxelwise group differences in fractional anisotropy (FA) of white 
matter tracts.
results: The VlBW group had lower iQ and reduced scores within the 
attention/executive, memory and visual-motor domains. Fewer individ-
uals from the VlBW group were still in school or employed compared to 
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controls at 19 years of age. reductions in cortical surface area, cortical 
thickness, brain volumes and FA-values of major white matter tracts 
were found in the VlBW group compared to controls. Deviations in 
brain morphometry and FA were associated with reduced cognitive 
functioning in the VlBW group but not in controls.
Conclusions: our study indicates that deviations in cortical surface 
area, cortical thickness, brain volumes and white matter tracts are still 
present in adulthood and may explain the increased prevalence of cogni-
tive and neuropsychological deficits in preterm born VlBW individuals.
Correspondence: Gro Christine Christensen Løhaugen. E-mail: Gro.
Lohaugen@sshf.no

C. TsenG, V. KarOLIs, J. KrOLL, s. FrOudIsT-WaLsH, 
s. COunseLL & C. nOsarTI. Dysconnectivity of Visuospatial 
Attention Network at Rest and Emotion Recognition in Very-
Preterm Born Adults.
Objective: Very preterm (VPT) birth is associated with socio-emo-
tional problems in childhood, which have been studied as antecedents 
of later psychiatric disorders. Here we aimed to investigate whether VPT 
adults displayed impairments in recognizing facial emotions compared 
to term-born controls and whether such possible impairments were 
associated with altered resting-state functional connectivity (rsfc).  
We tested the following hypotheses - emotion recognition in VPT 
adults is characterized by 1) impaired top-down executive control over 
emotional processing (e.g. alterations in central executive network 
(Cen)), and 2) impaired bottom-up responses (e.g. enhanced salience 
network (sn) connectivity associated with emotional processing or 
decreased engagement of visuospatial attention network (VAn), which 
aids the allocation of attentional focus).
Participants and Methods: ninety-seven VPT adults (<33 weeks of 
gestation) who were admitted to the neonatal unit of university College 
Hospital, london and 87 term-born controls. Participants completed 
the emotion recognition Task (erT), a computerised assessment that 
presents morphs of emotional facial expressions. Analysis of rsfc data 
involved group independent component analysis performed using Fsl’s 
MeloDiC, which identified the three networks of interest.
results: VPT adults were less able to recognize specific emotions than 
controls (u=2815.5, p<0.001). Whilst in controls emotion recogni-
tion scores were associated with VAn rsfc (r=0.24, p=0.028), no such 
pattern was observed in VPT adults; with significant between-group 
differences (F=5.30, p=0.022).
Conclusions: The allocation of attentional focus is important for devel-
oping the ability to selectively orient to key people and events, and to 
regulate emotional reactions to incoming sensory information. emotion 
recognition impairments in very preterm samples may reflect bottom-up 
processing dysfunction and need to be investigated together with atten-
tion modulation.
Correspondence: Chiara Nosarti, PhD, Psychosis Studies, Institute of 
Psychiatry, Psychology and Neuroscience, De Crespigny Park, Denmark 
Hill, London SE5 8AF, United Kingdom. E-mail: chiara.nosarti@kcl.
ac.uk

Paper session 3. Cognitive neuroscience

Moderator: bruce Crosson

12:45–2:15 p.m.

e. de Haan & C. dIJKerMan. Returning into the Footsteps of 
Berlucchi & Aglioti: Many Bodies in the Brain. A Review.
Objective: in this presentation, i will review the experimental and 
theoretical developments over the last twenty years on somatosensory 
processing.
Participants and Methods: in their original paper on corporeal aware-
ness, Berlucchi and Aglioti’s (1997) already stressed the complex, 

multifaceted nature of how the body is represented in the brain. When 
Chris Dijkerman and i published our model of somatosensory processing 
ten years later (2007), we were more influenced by the work of Jacques 
Paillard, and Mel goodale and David Milner, postulating two separate 
routes for processing somatosensory information: one for action plan-
ning and one for perception and recognition.
results: These models triggered a large number of studies and somato-
sensory processing has now become a major field in cognitive neurosci-
ence (e.g. Medina & Coslett, 2016).
Conclusions: so, again ten years later, it seems appropriate to take 
stock. in doing so, i will argue for a distributed system, as suggested by 
Berlucchi and Aglioti (2010), comprising several representations, such 
as body image and body schema but also the affective body, tactile 
exploration, and tactile object representation.
references.
Berlucchi, g. & Aglioti, s. (1997) The body in the brain: neural bases 
of corporeal awareness. Trends in Neuroscience 20, 560–64.
Berlucchi, g. & Aglioti, s. (2010) The body in the brain revisited. 
Experimental Brain Research, 200, 25–35.
Dijkerman, H.C. and de Haan, e.H.F. (2007) somatosensory processes 
subserving perception and action. Behavioral and Brain Sciences, 30, 
189-201
goodale, M. A. & Milner, A. D. (1992) separate visual pathways for 
perception and action. Trends in Neurosciences 15, 20–25.
Medina, J. & Coslett, B. (2016) understanding body representations 
(special issue eds.). Cognitive Neuropsychology, 33, 1–4.
Correspondence: Edward de Haan, PhD, Psychology, University 
of Amsterdam, Nieuwe Prinsengracht 129B, Amsterdam 1018WS, 
Netherlands. E-mail: e.h.f.dehaan@uva.nl

J.e. Karr, C.n. aresHenKOFF, r.e. KILsHaW, r.J. TOnKIn, 
s.M. HOFer, G.L. IVersOn & M.a. GarCIa-barrera. The 
Dimensionality of Executive Function throughout Adulthood: A 
Systematic Review and Reanalysis of Latent Variable Studies.
Objective: Many studies have examined the structure of executive func-
tion (eF) through Confirmatory Factor Analysis (CFA); however, most 
CFA studies report inconsistent factor models across adulthood. This 
review revisited the published CFA research on eF, aiming to identify 
the number of eF constructs supported by CFA models and determine 
the best-fitting eF models by reanalyzing summary data.
Participants and Methods: The search protocol yielded 13 eligible 
articles (i.e., CFAs of healthy adults) with sufficient data to reanalyze 
11 samples. For each study, 5,000 bootstrapped samples were simu-
lated from a multivariate normal distribution based on the correlation 
matrix, fitting four factor models to each sample: a unidimensional 
model (uDM), multidimensional model (MDM), bifactor model (BFM), 
and nested factor model (nFM; bifactor without an inhibition factor). 
For models that converged, fit was assessed with the Comparative Fit 
index (CFi≥.90=good fit).
results: Accepted factor models differed substantially across studies. 
Twenty different constructs were supported, most frequently shifting 
(k=7), updating (k=7), and inhibition (k=4). Based on the bootstrapped 
data across samples, the uDM almost always converged (mean 94% 
converged across samples), but rarely fit well (mean 8% with CFi≥.90). 
Three-factor models including shifting, updating, and inhibition showed 
the best fit most often (mean % with CFi≥.90: MDM=75%, BFM=84%, 
and nFM=70%). However, they converged far less frequently than the 
uDM (mean % converged: MDM=51%, BFM=10%, nFM=50%).
Conclusions: The adult CFA literature supports a multidimensional 
eF structure, with shifting, updating, and inhibition receiving the 
most empirical support. However, the interfactor relationships remain 
ambiguous. studies variably support the MDM, BFM, or nFM, but in 
many cases these solutions do not converge. The MDM converged most 
often across studies, and showed comparable fit to the BFM and nFM; 
however, it converged in just 51% of samples and cannot be considered 
a stable eF model.
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Correspondence: Justin E. Karr, M.Sc., Psychology, University of 
Victoria, P.O. Box 1700 STN CSC, Victoria, BC V8W 2Y2, Canada. 
E-mail: jkarr@uvic.ca

n.T. bOTT, T. MOsKOWITz, s. erLHOFF, a. aLIOTO, 
K.P. ranKIn, J. KraMer & K.L. POssIn. Allocentric and 
Egocentric-based Navigation Learning: Neuroanatomical 
Correlates.
Objective: Allocentric navigation relies on mapping boundaries or 
major landmarks irrespective of one’s position, whereas egocentric route 
learning relies on linking self-motion cues with local landmarks. We 
investigated allocentric- and egocentric-specific navigation learning in 
healthy older adults (nC) and a mixed sample of subjects with mild 
neurodegenerative disease (nD) to investigate the neuroanatomic basis 
of spatial navigation.
Participants and Methods: one hundred and twenty-seven adults 
(mean age: 68.9±9.2; 64 nC, 63 nD) learned the location of a buried 
treasure in a circular virtual field over 10 trials with only allocentric 
landmarks available to guide learning. A mostly overlapping sample of 
older adults (mean age: 70.4±8.9; 63 nC, 46 nD) learned a defined 
route through a virtual neighborhood over 15 trials using only egocen-
tric and local cues. Both tasks were controlled with a driving simulator. 
Mean ranked learning trials were correlated with gray matter volume 
using DArTel-based voxel-based morphometry controlling for age, 
sex, and total intracranial volume. A permutations-based family-wise 
error correction was employed to account for multiple comparisons.
results: Allocentric learning correlated with gray matter volume clus-
ters in bilateral thalamus, left superior frontal gyrus, right precuneus, 
and right posterior cingulate. egocentric route learning correlated with 
clusters in the inferior and middle frontal gyri superior and middle 
temporal gyri, left inferior occipital gyrus, left precentral gyrus, and 
left entorhinal cortex and hippocampus.
Conclusions: Allocentric and egocentric navigation strategies have 
distinct neuroanatomical underpinnings with a medial parietal-thalamic 
circuit supporting spatial learning based on landmark-based cues, and 
lateral frontal and temporal regions supporting route learning based 
on self-based cues. The role of the thalamus in allocentric navigation 
is consistent with human and rodent literature suggesting these nuclei 
may integrate visual cues important for spatial maps.
Correspondence: Nicholas T. Bott, Neurology, University of California 
San Francisco, 401 Quarry Rd., MC 5719, Palo Alto, CA 94305, United 
States. E-mail: nbott@stanford.edu

s.M. Hayes, V.J. WILLIaMs, H. LIu, M. VerFaeLLIe & 
J. Hayes. fMRI activity during associative encoding is correlated 
with cardiorespiratory fitness and source memory performance 
among older adults.
Objective: Age-related functional deterioration, which refers to both 
decreases and increases in brain activity, is commonly observed during 
associative encoding. yet, there are remarkable individual differences 
among older adults (oA). The main goal of the current study was to 
assess the relationship between fMri activation during face-name 
associative encoding, subsequent source memory performance, and 
cardiorespiratory fitness (CrF), an individual difference factor that 
may attenuate brain aging.
Participants and Methods: Twenty-six oA and 31 young adults 
(yA) completed a treadmill-based maximal exercise test to evaluate 
cardiorespiratory fitness (peak Vo2) and functional Magnetic reso-
nance imaging (fMri) to examine brain activation during a face-name 
associative encoding task. Memory performance was assessed with a two 
alternative forced-choice source memory task.
results: Among oA, peak Vo2, the gold standard for the assessment 
of CrF, was positively associated with fMri activity during associative 
encoding in bilateral prefrontal cortex, medial prefrontal cortex, bilat-
eral thalamus and left hippocampus. our results indicated that in some 
regions, high fit oA showed activation more similar to young adults  

(i.e., brain maintenance), whereas in other regions, high fit oA demon-
strated greater activation than yA (i.e., compensation). Further, fMri 
activity in these brain regions was positively associated with source 
memory performance among oA, with a mediation model demon-
strating that activity in medial prefrontal cortex indirectly influenced 
the relationship between peak Vo2 and source memory performance.
Conclusions: our results indicate that CrF contributes to neuroplasti-
city among oA, reducing age-related differences in some regions while 
accentuating age-differences in other brain regions. Further, the pattern 
of increased activation in high fit oA was linked to better subsequent 
source memory performance, suggesting that brain regions sensitive to 
CrF may compensate for age-related memory decline.
Correspondence: Scott M. Hayes, PhD, Memory Disorders Research 
Center and Neuroimaging Research for Veterans Center, VA Boston 
Healthcare System, 150 S. Huntington Ave, VA Boston Healthcare 
System, MDRC 151A, Boston, MA 02130, United States. E-mail: 
smhayes@bu.edu

M.J. WrIGHT, d. Hardy, a. LeuCHTer, I. COOK, P. VesPa, 
d. MCarTHur, d. HOVda, e. WOO, b. bIraTH, W. LOPez & 
J. FusTer. The Crucial Role of Cognitive Reserve in the Effect 
of tDCS on Memory for Individuals With and Without Traumatic 
Brain Injury in a Simulated Work Environment.
Objective: research has called into question the cognitive benefits of 
transcranial direct current stimulation (tDCs; sellers, 2015). We sought 
to determine if potential tDCs benefits in persons with and without 
traumatic brain injury (TBi) might be related to cognitive efficiency 
(Ce) and cognitive reserve (Cr).
Participants and Methods: TBi (n=18) and control (n=19) groups 
consented to voluntary participation in this irB approved study. The 
groups were matched on demographic variables. The TBi group suffered 
moderate-to-severe injuries that were largely due to acceleration- 
deceleration events. All participants completed neuropsychological tests 
and a procedure where they underwent anodal (2mA to left prefrontal 
cortex for ~15min) or sham tDCs during learning trials for a list of work- 
related tasks. Following learning and a distractor task, they were guided 
to a work environment where they were to complete the tasks. next, they 
were given recall and recognition tests for the to-be-completed tasks.
results: nonparametric 3-way AnoVAs were computed with Aligned 
rank Transformations that included group (TBi, control), tDCs (anodal, 
sham), and estimated iQ (eiQ; high, low) or Ce (high, low). interac-
tions were broken down by Mann–Whitney u tests. eiQ was derived 
from the WTAr and used as an indicator of Cr. Ce was based on a 
composite of speeded executive tests. Anodal tDCs improved memory 
in TBi participants with both higher eiQs and Ce. However, it reduced 
performances in control participants with higher eiQs, but not those 
with higher Ce. regressions revealed that the interaction between eiQ 
and Ce predicted work-related memory performances across anodal 
groups (R2s=.25-.58, ps=.000-.041).
Conclusions: our data suggest that the effects of anodal tDCs are 
governed by the interaction of potential and actual Ce and that matching 
these to the level of stimulation may maximize cognitive results. Also, 
Ce may provide a buffer against stimulation levels that might otherwise 
be deleterious to performances in some people.
Correspondence: Matthew J. Wright, Ph.D., Psychiatry, Harbor-UCLA 
Medical Center, 1124 W. Carson St., B-4 South, Rm. 111 (Box 490), 
Torrance, CA 90502, United States. E-mail: mwright@labiomed.org

L.e. OberLIn, a. WaIWOOd & K.I. erICKsOn. The Neural 
Correlates of Cognitive Dysfunction in Obesity: an fMRI Study.
Objective: obesity confers risk for neurocognitive disorders in late life 
and is associated with impairments in several cognitive domains among 
neurologically healthy adults. However, the neural correlates of cognitive 
deficits in obesity remain poorly understood. using functional magnetic 
resonance imaging (fMri), we sought to identify variations in functional 
brain activation in obese versus normal-weight individuals during a 
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task measuring attentional control and examine whether differences 
in functional network efficiency predict neurocognitive performance.
Participants and Methods: seventeen obese (BMi≥30) and 17 gender 
and age-matched healthy-weight participants (BMi≤25) underwent 
functional imaging while completing a standard color-word stroop task. 
A whole-brain voxelwise approach was used to examine group differ-
ences in activation during congruent, neutral, and incongruent trials.
results: relative to the normal-weight group, obese participants demon-
strated slower reaction times on congruent (p < .01), neutral (p < .01) 
and incongruent (p < .01) trials. in addition, normal-weight individ-
uals exhibited a greater magnitude of deactivation than obese subjects 
during incongruent trials relative to baseline fixation, specifically in 
brain areas composing the default mode network (DMn) including the 
superior parietal lobule, the ventral medial prefrontal cortex (vmPFC) 
and the medial temporal lobe (FDrcorrected p < .05). Furthermore, greater 
blood-oxygen-level dependent (BolD) signal suppression in the vmPFC 
during incongruent trials was correlated with better accuracy on the 
incongruent condition (r = -0.34; p < .05).
Conclusions: obese individuals exhibited less deactivation during 
incongruent trials in brain regions that comprise the DMn. Furthermore, 
less successful deactivation in DMn regions was associated with poorer 
stroop performance. Variations in functional network efficiency, and 
in particular failure to suppress activity in resting state networks, may 
contribute to cognitive deficits in obesity.
Correspondence: Lauren E. Oberlin, MS, Department of Psychology, 
University of Pittsburgh, 210 South Bouquet Street, 3211 Sennott 
Square, Pittsburgh, PA 15260, United States. E-mail: leo11@pitt.edu

Paper session 4. Oncology

Moderator: Jeffrey s. Wefel

12:45–2:15 p.m.

y. CHeunG, n.d. sabIn, d.a. MuLrOOney, K.K. ness, 
M.J. KrasIn, T.M. brInKMan, P. banerJee, d. srIVasTaVa, 
L.L. rObIsOn, M.M. HudsOn & K.r. KruLL. Chronic Pulmonary 
Conditions and Neurocognitive Function in Long-Term Survivors 
of Childhood Hodgkin Lymphoma.
Objective: To compare neurocognitive function in long-term survivors 
of Hodgkin lymphoma (Hl) to community controls and examine asso-
ciations with pulmonary and cardiac morbidity.
Participants and Methods: 158 Hl survivors treated with thoracic 
radiation (mean[sD] age 37.7[7.8] years, 23.4[8.1] years post-diag-
nosis) and 164 age- and sex-matched controls completed neuropsy-
chological testing. Age-adjusted z-scores (μ=0, σ=1.0) were compared 
between groups. systematic grading of pulmonary (obstructive, restric-
tive, diffusion deficits) and cardiac (structural, functional defects, 
arrhythmias) morbidity was conducted and analyzed as predictors of 
neurocognitive function using generalized linear modeling, adjusting 
for age. Analyses were stratified to examine the effect of smoking on 
neurocognitive function in survivors with/without morbidity.
results: survivors performed poorer than controls on CVlT short- 
(mean[sD] z-scores: -0.24[1.0] v 0.13[1.0];P=0.008) and long-delay 
recall (-0.29[1.1] v 0.05[1.1];P=0.02), CPT omissions (-0.60[3.1] 
v 0.24[0.8];P=0.005) and Coding (0.14[1.0] v 0.39[1.0];P=0.05). 
Moderate to disabling pulmonary (32%) and cardiac (22%) condi-
tions were present in survivors. survivors with pulmonary conditions 
performed worse than survivors without morbidity, on CPT omis-
sions (-1.47[3.5] v -0.09[2.2];P=0.009), symbol search (-0.28[1.0] 
v 0.46[1.0];P=0.003) and Coding (-0.23[0.8] v 0.30[1.0];P=0.005). 
Cardiac conditions were not associated with neurocognitive function. 
in survivors without pulmonary conditions, current smokers were more 
impaired than non-current smokers (P’s<0.05) but in survivors with 
pulmonary conditions, smoking did not contribute to worse performance.

Conclusions: roughly 20 years post-treatment, survivors of Hl have 
worse neurocognitive outcomes than controls. Pulmonary morbidity 
and smoking were associated with worse functioning. Future work 
should evaluate the impact of pulmonary insufficiency on neurocogni-
tive outcomes. Hl survivors should be educated on the neurocognitive 
effects of smoking.
Correspondence: Yin Ting Cheung, Ph.D., Department of Epidemiology 
& Cancer Control, St. Jude Children's Research Hospital, 262 Danny 
Thomas Place, Memphis, TN 38105, United States. E-mail: YinTing.
Cheung@Stjude.org

W. LIu, y. CHeunG, H.M. COnKLIn, L.M. JaCOLa, 
d. srIVasTaVa, V.G. nOLan, H. zHanG, J.G. Gurney, I. HuanG, 
L.L. rObIsOn, C. PuI, M.M. HudsOn & K.r. KruLL. Evolution 
of Neurocognitive Function in Long-term Survivors of Childhood 
Acute Lymphoblastic Leukemia Treated with Chemotherapy Only.
Objective: To evaluate the association between attention problems at 
the end of chemotherapy with executive function at long-term follow-up 
among childhood All survivors treated on a single institution chemo-
therapy-only protocol.
Participants and Methods: At end of therapy, the Conners CPT and 
Parent rating scale (CPrs) were collected on 158 survivors (48% 
male; mean age 9.2yrs). At long-term follow-up, survivors (age 13.7yrs; 
7.6yrs post-diagnosis) completed the Delis-kaplan executive Function 
system and rey Complex Figure. impairment on these outcomes was 
defined at below 10th percentile of normative data. Poisson regression 
(genMoD, sAs) was conducted to test associations between neuro-
cognitive outcomes and high dose iV methotrexate (MTX) plasma 
concentration (area under curve [AuC]), and number of intrathecal 
therapies (iT’s), adjusted for age at diagnosis. Associations between end 
of therapy and long-term follow-up testing were evaluated. Mediation 
analysis (sTATA) was conducted to assess treatment effect on long-term 
outcomes, mediated by end of therapy function.
results: survivors performed worse than normative data (10% 
expected) on CPT (38-53%) and CPrs inattention (20%) at end of 
therapy (all p’s<0.05 with FDr adjustment). CPT omissions and risk 
taking were associated with higher MTX AuC (p’s<0.05). CPrs inatten-
tion was associated with more iT’s (p=0.003). At long-term follow-up, 
more impairment was seen on, number-letter switching (24%) and rey 
copy (53.5%), p’s<0.05 (FDr), which were associated with treatment 
exposures. survivors with high CPT omissions at end of therapy had 
increased risk for impaired rey copy at long-term follow-up (rr 1.9, 
95%Ci 1.2-2.9). However, indirect mediation of MTX AuC on rey 
copy by CPT omissions was not significant (p=0.08, rr 1.05, 95%Ci 
1.0-1.1).
Conclusions: only chemotherapy, and not end of therapy attention 
problems, accounts for poor executive function in survivors at long-
term follow-up. Monitoring for new neurocognitive problems during 
long-term survival is recommended.
Correspondence: Wei Liu, PhD, St.Jude Children's Research Hospital, 
262 Danny Thomas Place, Memphis, TN 38105, United States. E-mail: 
wei.liu@stjude.org

P. banerJee, W.e. reddICK, y. CHeunG, J. GLass, 
L.L. rObIsOn, M.M. HudsOn & K.r. KruLL. Visuoconstruction 
Organizational Strategy and Neuroimaging Outcomes in Long-
Term Survivors of Childhood Acute Lymphoblastic Leukemia 
Treated with Chemotherapy.
Objective: To examine organizational strategy on the rey-osterrieth 
Figure in association with cortical thickness, regional brain volumes, 
and white matter (WM) integrity in long-term survivors of childhood 
acute lymphoblastic leukemia (All).
Participants and Methods: 193 All survivors (mean[sD] age 
14.3[4.7] years; 7.6[1.6] years post-diagnosis) treated on a chemother-
apy-only protocol completed the rey-osterrieth Figure. Copy accuracy, 
organizational ability, and error performance scores were calculated 
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using the Developmental scoring system. Cortical thickness and 
regional white and grey matter volumes were obtained from magnetic 
resonance imaging, and WM integrity of regions and the frontostriatal 
tract was assessed using diffusion tensor imaging. spearman partial 
correlations were used to examine associations between visuoconstruc-
tion and neuroimaging variables, adjusting for age and sex.
results: Better organization was associated with thicker right caudal 
(rs=0.18, p=0.03) and rostral anterior cingulate cortex (ACC; rs=0.18, 
p=0.02). Fewer errors were associated with thicker right rostral ACC 
(rs= -0.21, p=0.01), left and right paracentral cortex (rs= -0.17, p=0.03; 
rs= -0.25, p<0.01), and left posterior cingulate (rs= -0.20, p=0.01), as 
well as greater left and right cerebellar (rs= -0.22, p<0.01; rs= -0.18, 
p=0.03) and subcortical grey matter (rs= -0.17, p=0.03) volumes. Copy 
accuracy was associated with thicker left and right paracentral cortex 
and left and right posterior cingulate (p’s<0.05). no rey variables were 
associated with WM integrity or total WM volume (p’s>0.05).
Conclusions: in long-term All survivors treated with chemotherapy, 
poor visuoconstruction is related to thin cortices and less grey matter 
volume in brain regions involved in executive function (ACC), attention/
executive motor control (cerebellum, paracentral, posterior cingulate), 
and error monitoring (rostral ACC). This may suggest disruption of 
normal development of the default mode network and related executive 
networks.
Correspondence: Pia Banerjee, PhD, Epidemiology and Cancer Control, 
St. Jude Children's Research Hospital, 262 Danny Thomas Place, 
MS 735, Room S6010, Memphis, TN 38105, United States. E-mail: 
piabanerjee@gmail.com

T.M. brInKMan, y. CHeunG, C. LI, C.L. WILsOn, G. KanG, 
W. LIu, K.K. ness, W.e. reddICK, M. edeLMann, 
d. srIVasTaVa, G. neaLe, M.M. HudsOn, L.L. rObIsOn 
& K.r. KruLL. Genome-Wide Association Study of Attention 
Problems and Executive Dysfunction in Sdult Survivors of 
Childhood Leukemia.
Objective: To examine genetic predictors of attention problems and 
executive dysfunction in adult survivors of childhood acute lympho-
blastic leukemia (All).
Participants and Methods: 724 survivors of All (mean [sD] current 
age=31.6 [7.7] years, time since diagnosis=25.0 [7.5] years) completed 
standardized assessment of attention (Conners’ Continuous Performance 
Test; Trails A) and executive function (Trails B, Verbal fluency, Digit 
span Backwards). Age-adjusted z-scores and impairment frequencies 
(≥2sD below the normative mean) were calculated. single nucleotide 
polymorphisms (snPs) associated with impairment were identified 
through a genome-wide association study (Affymetrix 6.0 geneChip 
with imputation to the 1000 genomes Project) using a 2-stage resam-
pling approach with a type 1 error rate of 1 x 10-6. Clinical and genetic 
factors associated with neurocognitive impairment were examined in 
multivariable logistic regression models.
results: Twenty percent of survivors were impaired on at least one 
measure of attention; 24% on at least one measure of executive func-
tion. Prevalence of impairment increased by cranial radiation (CrT) 
dose (e.g., executive function: no CrT=19.9%; ≤20gy=21.1%; 
>20gy=33.5%). Three snPs were internally validated as associated 
with attention impairment and 3 snPs with executive dysfunction. 
in multivariable models adjusted for ancestry and clinical factors, an 
interaction between CrT dose and snP rs11200297 (intron region of 
nsMCe4A, associated with telomere maintenance) was associated with 
impaired executive function. survivors treated with >20gy CrT had 
156% increased risk of executive dysfunction with each minor allele 
(rr=2.56, 95% Ci 1.54-2.86), those treated with ≤20gy CrT had 
34% increased risk with each minor allele (rr=1.34, 95% Ci 1.04-
1.73). The snP was not associated with dysfunction in survivors treated 
without CrT.
Conclusions: genetic variants related to telomere maintenance may 
modify risk of executive dysfunction in aging adult survivors of child-
hood All treated with high dose CrT.

Correspondence: Tara M. Brinkman, PhD, Epidemiology and Cancer 
Control, St. Jude Children's Research Hospital, 262 Danny Thomas 
Place, MS 735, Memphis, TN 38105, United States. E-mail: tara.
brinkman@stjude.org

M.e. FOX & T.z. KInG. Attention and Functional Connectivity in 
Survivors of Childhood Brain Tumors.
Objective: To study potential hyperactivity and hyperconnectivity, this 
study assessed functional connectivity in survivors of childhood brain 
tumors compared to their healthy peers during an attention task using 
psychophysiological interaction (PPi) analyses and evaluated for a rela-
tionship with performance.
Participants and Methods: Twenty-three survivors at least five years 
past diagnosis and 23 healthy controls completed a letter n-back task in 
the scanner. BolD activation analyses and PPi analyses were conducted 
on a [0-back – crosshair] contrast to assess activation and connectivity 
during the task, and correlation and interaction analyses were conducted 
with the 0-back d’ measure, a measure of accuracy.
results: in the [0-back – crosshair] contrast, survivors showed more 
activity in a cluster in the left parietal lobe (BA19, p=0.037), which 
was then used as the seed region for the PPi analyses. in survivors, 
left BA19 negatively interacted with the right superior parietal lobe 
(BA7; z=3.588). in controls, left BA19 negatively interacted with the 
right BA19 (z=3.573) and medial prefrontal cortex (BA9; z=3.573). 
Beta weights of the left BA19-right BA19 interaction were correlated 
with 0-back d’ values for survivors only (r=0.454, p=0.030), and the 
group*connectivity interaction predicted d’ values (F(3,42)=5.261, 
p=0.004).
Conclusions: Hyperactivity in the left parietal lobe in survivors during 
the attention task supported the latent resource hypothesis. Connectivity 
findings were more complex; control subjects showed negative interac-
tion between activation of regions of the attention and default mode 
networks while survivors did not. Different right parietal regions in 
survivors and controls negatively interacted with the left parietal seed. 
strength of interaction with the region bilateral to the seed showed a 
significant interaction with group to predict performance on the atten-
tion task, with survivors showing a positive relationship and controls 
showing none.
Correspondence: Michelle E. Fox, Psychology, Georgia State University, 
475 Buckhead Ave., #3402, Atlanta, GA 30305, United States. E-mail: 
mfox9@student.gsu.edu

J.s. WeFeL, s.y. PaTWardHan, M.e. bradsHaW  
& P.J. MassMan. Validity and Diagnostic Accuracy of the Clinical 
Trial Battery in Patients with Primary Brain Tumor.
Objective: Cognitive testing with the Clinical Trial Battery ([CTB]: 
HVlT-r, TMT, CoWA) is increasingly incorporated into neuro- 
oncology clinical trials to establish the safety and efficacy of therapies. 
This study determined the relationship between the CTB Composite 
score (i.e., average standardized score of 3 CTB tests) and clinical char-
acteristics as well as clinician ratings of impairment.
Participants and Methods: neuropsychological assessments were 
completed on 260 newly diagnosed adult primary brain tumor patients. 
Patients completed a battery of 12 cognitive tests. Two board certified 
neuropsychologists blinded to patient characteristics reviewed all tests 
and rated global impairment for each patient using a 9-point scale. 
Validity related evidence was examined with correlations between cogni-
tive tests scores and functional status, and by t-tests and effect size 
estimates evaluating the effects of tumor grade, laterality, and caudality. 
Diagnostic accuracy (i.e., sensitivity, specificity, PPV, nPV, and roC 
curves) of CTB Composite compared to clinician global impairment 
rating was examined.
results: CTB Composite correlated with measures of functional status 
(kPs: ρ = 0.39, p ≤ .0001; FiM: ρ = 0.46, p ≤.0001). Patients with 
lower grade (p ≤ .0001, d = 0.49) and right hemisphere (p ≤ .005, 
d = 0.36) tumor performed better than patients with higher grade 
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and left hemisphere tumor. There was no difference between patients 
with anterior versus posterior tumor. using CTB Composite cutpoint 
≤ -0.5, diagnostic accuracy was: sensitivity (0.86), specificity (0.78), 
PPV (0.80), and nPV (0.85). roC curve analyses identified a cutpoint 
of -0.63 (sensitivity (0.85), specificity (0.83), PPV (0.84), and nPV 
(0.84)) with an AuC of 89.5%.
Conclusions: The CTB Composite score demonstrated adequate 
validity related evidence for use among primary brain tumor patients. 
Diagnostic accuracy was best at cutpoint of -0.63.
Correspondence: Jeffrey S. Wefel, PHD, NEURO-ONCOLOGY, MD 
ANDERSON CANCER CENTER, 1515 HOLCOMBE BLVD, UNIT 
431, HOUSTON, TX 77030, United States. E-mail: JWEFEL@
MDANDERSON.ORG

Poster session 4. aging & dementia 1

1:15–2:30 p.m.

aging

a. aLIOTO, C. Mead, K.b. CasaLeTTO, r. saLOner, 
s. duTT, G. MarX & J.H. KraMer. A Longitudinal Study of 
Cardiorespiratory Fitness, White Matter Integrity, and Cognitive 
Function in Healthy Older Adults.
Objective: increasing evidence suggests that cardiorespiratory fitness 
(CrF) protects against age-related declines in processing speed (Ps), 
but the underlying biological mechanisms remain unclear. one hypoth-
esis is that white matter integrity (WM), known to correlate with Ps 
performance over time, mediates this relationship. in this longitudinal 
study, we evaluated the influence of white matter (WM) integrity on the 
relationship between baseline CrF and longitudinal Ps in a population 
of healthy older adults.
Participants and Methods: 244 functionally intact older adults 
(mean age=73) recruited from the uCsF Memory and Aging Center 
underwent neuropsychological assessment and Mri. CrF was quanti-
fied by a formula based on age, gender, BMi, blood pressure, and self- 
reported physical activity (Jurca et al., 2005). longitudinal processing 
speed trajectories were measured using slope variables. White matter 
hypointensites (WMH) from T1-weighted images was our measure of 
WM integrity. regression models were used to evaluate the hypoth-
esis that the relationship between baseline CrF and longitudinal Ps is 
mediated by WMH.
results: Higher CrF predicted slower decline in Ps, and the associa-
tion remained significant after controlling for education (p<.001). in 
addition, higher CrF was a significant predictor of WMH (p<.001), and 
WM integrity predicted slower decline in Ps (p<.001). After controlling 
for WMH, the contribution of CrF on Ps was no longer significant 
(b=-.0077; 47% mediation effect). A bootstrap estimation approach 
using 1000 samples indicated that the mediation effect was significant 
(95% Ci=-.0082, -.0078).
Conclusions: As expected, higher baseline CrF contributed to less 
decline in Ps over time via better WM integrity in cognitively normal 
older adults. Findings support prior research suggesting that CrF may 
help prevent cerebrovascular disease and associated cognitive decline, 
and amplify the need to consider lifestyle factors that can preserve brain 
health among older adult populations.
Correspondence: Andrea Alioto, M.S., Memory and Aging Center, 
University of California San Francisco, 3045 Alma Street, Palo Alto, 
CA 94306, United States. E-mail: andrea.alioto@ucsf.edu

J. beLser-eHrLICH, e. senG, J. MaHOney & r. HOLTzer. 
Exploring Health-Related Quality of Life and Cognitive 
Functioning in Aging: A Formal Test of the Wilson & Cleary Model.
Objective: A theoretical framework of health-related quality of life 
(HrQol) was proposed by Wilson & Cleary (1995). Whether this 
model of HrQol applies to an aging population has not been explored. 
Furthermore, the relationship between cognitive functioning and 
HrQol is not well-described within this model. The current study 
examined the model in a sample of community-dwelling older adults 
and explored the contribution of cognitive functioning.
Participants and Methods: Participants were non-demented older 
adults (n = 444, age range = 65-95, female = 58%) who completed 
self-report and objective measures that represented factors of the HrQol 
model. These factors were biological functioning, symptom status, func-
tional status, general health perceptions, overall quality of life, cognitive 
functioning, individual and environmental characteristics. The primary 
statistical method utilized was structural equation modeling.
results: standardized and unstandardized parameter estimates indi-
cated adequate representation of each measurement variable on the 
corresponding HrQol factor. overall model fit was poor for phys-
ical HrQol χ2(140)= 565.38, p<0.001; rMseA= 0.081 and mental 
HrQol χ2(140)= 543.78, p<0.001; rMseA= 0.081. incorporating 
cognitive functioning into the model also yielded poor model fit for phys-
ical χ2(158)= 701.84, p<0.001; rMseA= 0.088 and mental HrQol 
χ2(158)= 678.80, p<0.001; rMseA= 0.086.
Conclusions: The assumption of the model that measured variables 
represented only one factor of HrQol, and a linear progression of 
factors was not supported. Furthermore, inclusion of cognitive func-
tioning did not improve model fit. This is likely due to associations 
among physical, psychological, social, functional, and cognitive domains 
in the aging population.
Correspondence: Janna Belser-Ehrlich, PhD student, Ferkauf Graduate 
School of Psychology, 1165 Morris Park Ave, Bronx, NY 10461, United 
States. E-mail: jbelsere@gmail.com

J. bernsTeIn, M. CaLaMIa & J. KeLLer. Examining Cognitive 
Correlates of Sleep Quality, Daytime Sleepiness, and Insomnia in 
a Cognitively Healthy Older Adult Sample.
Objective: To assess associations between self-reported sleep func-
tioning with cognitive functioning at baseline and one-year follow-up 
in a sample of 1,029 cognitively healthy older adults.
Participants and Methods: Participants were recruited from the loui-
siana Aging Brain study (lABrains), a longitudinal study of cognitive 
aging conducted by the institute for Dementia research and Prevention. 
Participants were 67.4% female and 94.9% white, with an average of 
70.3 (SD = 7.7) years of age and an average of 15.9 (SD = 2.5) years 
of education. Participants completed multiple self-report sleep ques-
tionnaires at baseline and a standardized battery of cognitive measures 
(i.e., the uniform Dataset neuropsychological Battery) at baseline and 
one-year follow-up.
results: in a multiple regression model examining associations between 
daytime sleepiness and overall sleep quality with cognition, greater 
daytime sleepiness (β=-.069, p<.05), but not overall sleep quality  
(β=-.035, p>.05), was associated with worse performance on concur-
rent measures of executive functioning (R2=.32, F(12,883)=34.57,). 
in a separate model, age moderated the relationship between insomnia 
symptoms and executive functioning such that greater insomnia severity 
had a larger negative association with executive functioning as age 
increased (R2=.33, F(13,996)=39.39, β=-.059, p<.05).
Conclusions: sleep problems are associated with worse performance on 
measures of executive functioning in cognitively healthy older adults, 
and this relationship is stronger with increased age. Prior work has 
suggested an association between increased daytime sleepiness and 
impaired executive functioning in older adults with Parkinson’s Disease 
(e.g., goldman et al., 2013); our results extend these findings to the 
cognitively healthy population.

INS17_Prog_Abs_Index-3.indd   102 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 103

Correspondence: John Bernstein, University of Rochester, 10 Ingleside 
Road, Lexington, MA 02420, United States. E-mail: jberns16@u.
rochester.edu

L.M. CaMPbeLL, C.C. Hays, z.z. zLaTar, M. MeLOy  
& C.e. WIerenGa. Relationship between Cerebral Blood Flow 
and Famous Face Naming in Cognitively Normal Older Adults.
Objective: Cerebral blood flow (CBF) has been implicated as a 
biomarker of Alzheimer’s disease (AD), and research suggests those 
who demonstrate worse recognition of recent famous names, compared 
to remote, may be at higher risk for AD. The current study aimed to 
examine CBF differences between those who perform worse on recent, 
compared to remote, famous face naming among a group of cogni-
tively normal older adults. We hypothesized that those who performed 
worse on recent famous face naming would demonstrate lower CBF, 
supporting famous face naming as a sensitive cognitive marker of early 
AD pathology.
Participants and Methods: Fifty-two cognitively normal older adults 
(m = 72.6, sD = 5.164) underwent arterial spin labeling (Asl) Mri to 
measure whole brain resting CBF and a famous faces picture naming task 
to assess recent vs. remote face naming. Voxel-wise independent samples 
T-tests examined CBF differences between those who performed worse 
on recent face naming (compared to remote) and those who performed 
equally or better on recent face naming (compared to remote).
results: results demonstrated that those who performed worse on 
recent famous face naming showed lower CBF, compared to those who 
did not, in the right hippocampus, right fusiform gyrus, right inferior 
temporal gyrus, right lingual gyrus, bilateral frontal gyrus, and bilateral 
anterior and posterior cingulate cortex (voxel-wise threshold p<0.025, 
cluster size corrected for multiple comparisons at p<0.025).
Conclusions: Those who performed worse on recent famous face 
naming demonstrated lower CBF in regions associated with famous 
face processing. given that both AD and AD-risk have been associated 
with lower CBF, the current results suggest worse performance on recent 
famous face naming, compared to remote naming, may serve as an early 
cognitive marker of AD risk among cognitively healthy older adults. 
Future studies should examine the relationship between CBF and recent 
versus remote famous face naming longitudinally and in coordination 
with functional tasks.
Correspondence: Laura M. Campbell, B.S., Research Service, VA 
San Diego Healthcare System, 3350 La Jolla Village Drive, 151B - 
Attn: Laura Campbell, San Diego, CA 92161, United States. E-mail: 
lauracampbell166@gmail.com

K.b. CasaLeTTO, s. duTT, e. FOX, r. saLOner & J. KraMer. 
Leisure Activity Participation is Associated with Neuroanatomic 
Structure in Healthy Aging Adults.
Objective: lifestyle impacts brain development and may represent 
a modifiable point of intervention to improve brain health with age. 
yet, the neurobehavioral impact of differential leisure activities is not 
well characterized. We aimed to examine the relationship of physical, 
social, and cognitive leisure activities on neuroanatomic structure among 
healthy older adults.
Participants and Methods: Forty community-dwelling healthy older 
adults (mean age=74.9) completed the modified CHAMPs Activities 
Questionnaire and a structural brain Mri. A priori regions of interest 
included medial and lateral temporal, middle and inferior frontal, and 
parietal lobes. Multivariable regression analyses covaried for age and 
total intracranial volumes.
results: greater proportion of hours engaged in physical activities was 
associated with larger medial (partial r (pr)=0.53, p=0.003) and lateral 
temporal (pr=0.43, p=0.02), and parietal (pr=0.40, p=0.03) lobes, 
with a trend toward middle frontal gyrus integrity (pr=0.31, p=0.10). 
engagement in more cognitively-demanding activities demonstrated 
a tendency for larger medial temporal (pr=0.25) and inferior frontal 
(pr=0.24) lobe volumes (ps=0.11). Participation in social activities was 

not meaningfully associated with neuroanatomic structure (ps>0.60). 
When all types of activities were simultaneously entered, only physical 
activities were independently associated with medial temporal, pari-
etal, and lateral temporal lobes (ps<0.05). After controlling for vascular 
health markers (cholesterol ratio, HoMA-ir, BMi, heart rate, systolic 
blood pressure), only the relationship between physical activities and 
medial temporal lobe structure remained (pr=0.52, p=0.01).
Conclusions: leisure activities are associated with brain structure in 
otherwise healthy older adults. Physically-demanding activities may be 
particularly beneficial for structures involved in episodic memory that 
are susceptible to age-related dysfunction (e.g., Alzheimer’s disease).
Correspondence: Kaitlin B. Casaletto, PhD, Psychiatry, University of 
California, San Francisco, 675 Nelson Rising Lane, San Francisco, CA 
94115, United States. E-mail: kaitlin.casaletto@gmail.com

M. CHen, s. PILLeMer, s. enGLand, M. IzzeTOGLu, 
J. MaHOney & r. HOLTzer. Neural Correlates of Obstacle 
Negotiation in Older Adults: An fNIRS Study.
Objective: unsuccessful obstacle negotiation (on) is a cause of falls 
among seniors. older adults are less efficient at avoiding obstacles 
compared to young adults, especially under attention-demanding 
conditions. using functional near-infrared-spectroscopy (fnirs), recent 
studies implicated the prefrontal cortex (PFC) in cognitive control of 
locomotion, notably under dual-task walking conditions. The neural 
substrates underlying on, however, have not been established. The 
current study determined the role of the PFC in on during walking 
in seniors.
Participants and Methods: 90 non-demented older adults (mean 
age=78.1(sD=5.5) years; %female=51) underwent fnirs acquisition to 
assess changes in hemodynamic activity in the PFC during normal walk 
[nW] and walk-while-talk [WWT] conditions with and without obsta-
cles. obstacles were presented as red elliptical shapes using advanced 
laser technology, which resemble potholes, providing ecological validity 
to our task. A linear mixed effects model was used to determine differ-
ences in oxygenation levels among the four task conditions. The presence 
of slow gait, a risk factor for dementia and falls, served as a predictor 
hypothesized to moderate the effect of obstacles on PFC activation.
results: PFC oxygenation levels were significantly higher in WWT 
compared to nW (p < 0.001) irrespective of on. slow gait moder-
ated the effect of obstacles on oxygenation levels across task condi-
tions. specifically, PFC oxygenation levels were significantly higher in 
on-nW compared to nW (p = 0.017) and on-WWT compared to WWT  
(p < 0.001) but only among individuals with slow gait.
Conclusions: Consistent with Compensatory reallocation, on required 
greater PFC involvement among individuals with mobility limitations.
Correspondence: Michelle Chen, Clinical Psychology with Health 
Emphasis Ph.D., Ferkauf Graduate School of Psychology, Yeshiva 
University, 41 Marble Hill Ave, 2, Bronx, NY 10463, United States. 
E-mail: mich.chen48@gmail.com

H. yOOn, s. KIM, J. KIM & J. CHey. Aging-Associated Reduction 
in Regional Brain Metabolism, Memory Decline and Education in 
a 4-year Follow-up Study of Community-Residing Elderly People.
Objective: in this longitudinal resting FDg-PeT study, we examined 
the relationship between regional glucose metabolic change at rest and 
cognitive decline in the context of aging. We further investigated the 
role of education in moderating the relationship between metabolism 
decrease and cognitive aging, testing the cognitive reserve hypothesis.
Participants and Methods: Forty-nine healthy elders (age 62-81, 
mean age=69.4, sD=4.39, 83.7% women) underwent both neuropsy-
chological tests and FDg-PeT scanning and were followed for 4 years. 
The contrast scores that reflect changes on cognitive ability and metabo-
lism were calculated by measuring the difference between baseline value 
and 4 –year follow-up value.
results: Paired T-test on imaging data revealed significant meta-
bolic decrease in the following brain regions: the middle frontal gyrus 
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(MFg), the anterior cingulate cortex (ACC), the posterior cingulate 
cortex (PCC), and the thalamus. The regional metabolism decrease in 
the MFg, in particular, was found to be positively correlated with the 
decline in the Delayed recognition index, a composite recognition score 
from the elderly Verbal learning Test (eVlT), the simple rey Figure 
Test (srFT), and the story recall Test (srT) in elderly Memory scale 
(Chey, 2007). The association, however, was modulated by the years 
of education: i.e., the effect of metabolic deterioration on recognition 
decline was weakened in the elderly people with more education.
Conclusions: elderly participants who had larger MFg metabolism 
reduction exhibited steeper decline in recognition ability over time. 
However, people with higher education did not show this trend; instead, 
they preserved or even improved their recognition ability despite meta-
bolic reduction. This result suggests that education provides additional 
support to resist against metabolic burden, which is consistent with the 
cognitive reserve hypothesis.
Correspondence: Jeanyung Chey, Ph.D., Psychology, Seoul National 
University, Gwanakro 1, Seoul 08826, Korea (the Republic of). E-mail: 
jychey@snu.ac.kr

H. KIM, J. baeK, s. KWaK, y. yOuM & J. CHey. Association 
between the Thickness of the Left Entorhinal Cortex and the Trend 
in Cohesiveness of Individual’s Social Network in a Longitudinal 
Study of Community-residing Elderly People.
Objective: The links between social network indices and the brain 
have been reported. Among the brain regions, entorhinal cortex (eC) 
is known to be correlated with an individual’s social network size, indi-
cating that the memory capacity supports individuals to maintain a 
large network size. However, most studies mainly focused on the size of 
network, rather than its characteristics. Therefore, we aimed to discover 
the relationship between the eC thickness and characteristics of social 
network by focusing on the trend in cohesiveness of individual’s social 
network in a longitudinal study.
Participants and Methods: 814 elderly population in a township were 
recruited from korean social life, Health, Aging, Project. interview was 
conducted for the entire population in a community to measure complete 
social network characteristics, including network size and cohesiveness 
with 3-year changes. individual’s social network size and cohesiveness 
(k-core) were calculated by using social network analysis. 68 old adults 
(mean age=71.38±6.40) subsampled and underwent Mri protocol 
that included the T1 image. surface-based morphometry were used to 
measure the thickness of eC. Multiple regression analysis was conducted 
to investigate the relationship between the thickness of eC and social 
network size and cohesiveness, respectively.
results: Decreasing trend in cohesiveness was correlated with thinner 
left eC (p<0.05), while increasing trend or maintained cohesiveness 
of an individual’s social network predicted thicker left eC (p<0.05). 
The analyses were adjusted for age, sex, education, network size, and 
depression level in a multiple regression model. social network size 
change did not predict left eC thickness.
Conclusions: eC is one of the structures that is vulnerable to the early 
pathologies of Alzheimer’s disease, and thicker eC can be regarded as 
a brain reserve. Future follow-up studies are necessary to find whether 
maintaining or increasing cohesive social relationship affects the integ-
rity of the entorhinal cortex or vice versa.
Correspondence: Jeanyung Chey, Ph.D., Psychology, Seoul National 
University, Gwanakro 1, Seoul 08826, Korea (the Republic of). E-mail: 
jychey@snu.ac.kr

s. KWaK, W. JOO, y. yOuM & J. CHey. In-bound but not Out-
bound Social Connection Moderated Age-related Brain Aging in 
Community-residing Elderly People.
Objective: socially integrated lifestyle has protective effect in wide 
range of late-life health outcome especially age-related cognitive decline. 
Although studies revealed that the size of individual’s social network is 
associated with less cognitive decline, reported effect are not consistent 

and its neural evidence remains elusive. We aimed to examine how the 
number of social connection and its direction had affected brain aging.
Participants and Methods: korean social life, Health, Aging Project 
recruited 814 elderly dwelling in a Township y, and administered 
social network questionnaires, which involved asking the participants 
to generate the name of people who have regular contact and discuss 
important concerns with him/her. From this global network, the number 
of social ties generated by other people and by oneself each represented 
in-degree centrality and out-degree centrality, respectively. 68 healthy 
older adults (mean age = 71.38±6.40) were subsampled and completed 
a neuroimaging protocol that included T1 and T2 FlAir. each image 
were used to estimate the volume of lateral ventricles and white matter 
lesion. Bootstrapped Multiple regression model tested whether two 
age-related neuropathology are moderated by the number of social ties.
results: We found that the elderly who had higher in-degree centrality 
had less age effect on the ventricular volume enlargement (b=-235.54, 
95% Ci [-380.33, -90.75], p=.002) and white matter lesion (b=-0.01, 
95% Ci [-0.03, -0.01], p<.001). in contrast, out-degree centrality did 
not affect the relationship between age and brain volume, white matter 
lesion.
Conclusions: The result shows that the older adults who were desig-
nated as important discussion member maintained healthier brain as 
they got older. This discrepant result between in-degree and out-degree 
social ties may explain inconsistent results from previous studies. More 
objectively measured social ties from global network could be better 
indicator of one’s social life that are important for healthy brain aging.
Correspondence: Jeanyung Chey, Ph.D., Psychology, Seoul National 
University, Gwanakro 1, Seoul 08826, Korea (the Republic of). E-mail: 
jychey@snu.ac.kr

H. KIM, s. KWaK, y. yOuM & J. CHey. Social Network Size 
Moderates the Relationship between Age and Long-term Memory 
Score in Community-residing Elderly People over 80.
Objective: individual difference in the relationship between brain 
pathology and cognitive function has been well explicated by the cogni-
tive reserve concept. Although education has been repeatedly found 
to be a meaningful proxy of cognitive reserve, social connectedness 
as a possible component of cognitive reserve is unclear. We aimed to 
investigate the effects of individual’s social network size and whether 
it moderates the relationship between age and cognitive performance.
Participants and Methods: 142 healthy elderly participants (mean 
age=72.06±6.62) were administered a neuropsychological battery. 
Participants’ episodic memory was assessed with the elderly Verbal 
learning Test, the story recall Test, and the simple rey Figure Test. 
social network questionnaires quantified the number of people who have 
regular contact and discuss important concerns with the participants 
up to 6 people in addition to presence of one’s spouse. To examine the 
buffering effect of social network toward the age-associated cognitive 
decline, we divided the elderly participants into old-old group (n=17, 
mean age=82.12) and young-old group (n=125, mean age=70.69). 
AnCoVA was used to test the interaction effect between age group and 
social network size on memory performance.
results: There was a significant interaction effect between age group 
and social network size on cognitive performance, F (2, 133= 5.833), 
p=.004. in old-old group, the larger social network size was correlated 
with higher long-term memory score. in the young-old group, however, 
the memory score was not significantly different depending on individ-
uals’ network size.
Conclusions: The results showed that social network size may moderate 
the effects of cognitive aging in elderly people over 80; i.e., larger social 
network decreased the clinical manifestation of cognitive decline when 
it is possible that age-related pathology had been accumulated in later 
years. The possibility of social network size impacting brain health, 
however, needs to be investigated.
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Correspondence: Jeanyung Chey, Ph.D., Psychology, Seoul National 
University, Gwanakro 1, Seoul 08826, Korea (the Republic of). E-mail: 
jychey@snu.ac.kr

a. CHOI, n.a. sCHWab, J.J. Tanner, L. HIzeL, s.J. CrOWLey, 
s. LeVy, C. HernaIz aLOnsO, e. Warner, H. ParVaTanenI, 
M. rICe & C.C. PrICe. Preoperative Cognitive Contributions to 
Cerebral Oximetry Change in Older Adults During Total Knee 
Arthroplasty.
Objective: intraoperative cerebral deoxygenation is reported in elderly 
patients with impaired preoperative cognition before hip fracture 
surgery and can serve as a potential risk factor for postoperative decline. 
However, there is little research examining the cause of oxygen desatu-
ration, specifically around the time of tourniquet removal. Tourniquet 
removal during total knee arthroplasty is relevant to cognitive outcomes, 
as it is associated with significant biological stress (i.e. release of emboli, 
altered blood pressure). For this study, we hypothesized that 1) tour-
niquet removal in older adults would result in a change in cerebral 
oximetry values and 2) preoperative cognitive abilities would predict 
cerebral oximetry change before and after tourniquet removal.
Participants and Methods: 50 older adults enrolled in an ongoing 
federally funded investigation of neuroimaging and cognitive predictors 
of cognitive decline after unilateral knee replacement surgery. All partic-
ipants completed neuropsychological assessment. All had surgery with 
the same surgeon and general anesthetic protocol. Cerebral oximetry 
was measured bilaterally every 30 seconds during surgery.
results: Around tourniquet release, oximetry values declined 
by an average of two percent (5 min pre=69.61±9.89%; 5 min 
post=68.00±9.86%; change=-1.53±1.87%). some individuals, however, 
showed increased oximetry values. A greater drop in oximetry saturation 
(pre-post tourniquet removal) was negatively associated with education 
(r=-0.29, p=0.05) and baseline language tests (fluency/confrontation 
naming; r=-0.35, p=0.15).
Conclusions: The time of tourniquet removal during knee replacement 
surgery is an acute biological stressor and a period of vulnerability 
for the brain in older adults. Baseline cognitive reserve is a predictor 
for how the brain responds during tourniquet removal. some older 
adults showed an adaptive brain response after tourniquet release. 
r01nr014181 (CP).
Correspondence: Allison Choi, B.S., Clinical and Health Psychology, 
University of Florida, 2330 SW Williston Rd, #713, Gainesville, FL 
32608, United States. E-mail: allisonchoi@ufl.edu

J. COHen, G. GrOVe, J.C. WaTT, M.e. WOLLaM & K.I. erICKsOn. 
Physical Activity and Processing Speed Across the Lifespan.
Objective: Physical activity (PA) has beneficial effects on cognitive 
functioning in older adults; however, less is known about its effects 
earlier in adulthood. it is unknown whether PA benefits cognitive func-
tioning in younger adults – a group considered in their cognitive prime. 
limitations of past research (e.g., self-report PA metrics, limited neuro-
psychological batteries, using younger participants as cognitive controls 
without considering PA) motivated the present examination of PA on 
cognitive functioning in young and older adult samples.
Participants and Methods: in two groups of 171 cognitively healthy 
adults (younger: 18-40 years; older: 55+ years), we evaluated the effects 
of PA on processing speed (Ps), a cognitive domain particularly suscep-
tible to aging. PA was quantified using accelerometer metrics. Ps was 
quantified with conditions of the Trail Making Test, stroop Task, and 
Flanker Test. ordinary least squares regression models evaluated the 
relationship between age, PA level, and Ps.
results: After controlling for age, BMi, and education, there was a main 
effect of age such that older adults were slower than younger adults on 
the Ps tasks. There was also a main effect of PA on several of the Ps 
tasks (all p<.05), such that individuals with higher levels of PA were 
faster than those with lower PA. Finally, there were significant Age x 
PA interactions for the stroop effect, Flanker interference score, and 

Flanker Congruent condition (all p≤.05), such that the less active, older 
adults were slower than both their more active counterparts and the 
younger group.
Conclusions: PA has beneficial effects on Ps across adulthood. 
Although higher levels of PA positively influence performance on Ps 
regardless of age, remaining physically active may benefit older adults 
more than younger adults.
Correspondence: Jamie Cohen, Psychology, University of Pittsburgh, 
210 S. Bouquet Street, 3122 Sennott Square, Pittsburgh, PA 15260, 
United States. E-mail: jcohe7@gmail.com

T. dasH, L. GHazI saIdI, P. berrOIr, d. adrOVer-rOIG  
& a.I. ansaLdO. Dual control mechanism in conflict management 
for the monolinguals and bilinguals: An fMRI study.
Objective: interference control in the Bilingual population has been 
studied a lot in the recent years. The simon task assesses interference 
control and recruits a combination of brain areas related to the visual 
and motor processing as well as executive functions. one of the inter-
esting ways to study the interference control is trail-by-trail analysis 
of the performance. According to Braver (2012), the performance 
on the slow trials is indicative of the use of reactive control strategy, 
while performance on faster trials involves proactive control strategy. 
The present study aims at providing the neural basis of performance 
for proactive and reactive control strategy in elderly bilinguals and 
monolinguals.
Participants and Methods: in an event-related fMri design  
(n = 2*10), of two groups (monolinguals, bilinguals), three conditions 
(congruent, incongruent and neutral), two trial type (first 1/3 fastest 
trials and last 1/3 slowest trials), t-test analysis (k ≥ 20, p ≤0.001) was 
conducted on the contrast images of interest. image preprocessing was 
performed using sPM12 following standard procedures.
results: When comparing slow and fast responses with both groups and 
all conditions together, the results show that reactive control strategy 
requires more neural resources for efficient performance as compared 
to proactive control strategy. second set of results on the simon effect 
(iC>n) in individual groups for slow and fast trials separately, indi-
cate that simon effect was present only in fast trials for the bilingual 
population.
Conclusions: Performance on fast trials is indicative of the use of 
proactive control strategy (Braver (2012), in elderly bilinguals. This is 
while; there is evidence that older adults use reactive control strategy for 
efficient performance (Czernochowski et al, 2010). Thus, life long use 
of two languages protects the proactive control strategy, which tends to 
be vulnerable due to cognitive aging.
Correspondence: Tanya Dash, CRIUGM, 5350 Macdonald avenue, 
Apartment no 1505, Cote St Luc,Montreal, canada, Montreal, QC h3x 
3v2, Canada. E-mail: tani.dash@gmail.com

M. deKHTyar, r. buCKLey, K.V. PaPP, M.r. LaPOInT  
& d.M. renTz. Imaging, Lifestyle and Demographic Differences 
in Optimal Executive Function Performers.
Objective: Memory and executive functioning (eF) skills decline with 
age. What is unclear is whether imaging, lifestyle or demographic 
factors can distinguish optimal from typical performance in later life 
and whether these differ by cognitive domain. our previous findings 
suggested that optimal memory performers (i.e., those scoring ≥0.5SD 
on a memory composite) exhibited larger hippocampal volumes in 
comparison with typical performers. Here we investigate differences 
between optimal and typical performers on eF rather than memory.
Participants and Methods: A total of n=125 clinically healthy older 
adults (Mage=79.5±3.5) from the Harvard Aging Brain study underwent 
neuropsychological evaluations, neuroimaging, and pedometer-tracked 
physical activity monitoring. Participants were classified as either 
optimal (n=25) or typical eF performers (n=100) if scoring above or 
below the top quintile. groups were compared using non-parametric 
Mann-Whitney U independent-group tests.
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results: optimal performers exhibited higher iQ (p<0.001), memory 
(logical Memory, p=0.004) and general cognitive performance (MMse, 
p=0.029). They had larger total grey matter volumes (p=0.002) and 
higher levels of aerobic activity (p=0.024). There was a trend toward 
higher levels of education (p=0.055). no group differences occurred in 
age (p=0.184) or sex (p=0.210).
Conclusions: optimal eF performers demonstrated both demographic 
and lifestyle benefits in comparison with their peers. some of these 
factors were premorbid (e.g., iQ), suggesting a potential latent advan-
tage but a modifiable marker was also observed (e.g., physical activity). 
optimal eF performers may begin with higher cognitive reserve but 
potentially exceed their typical peers by making an advantageous life-
style choice.
Correspondence: Maria Dekhtyar, Boston University, 221 Longwood 
Ave, BL-104, Boston, IL 02115, United States. E-mail: mdekhtyar@
partners.org

K. denny, C. barba & s. FarIas. Long-term change 
associated with a multi-modal intervention to enhance cognitive 
compensation strategies and promote brain health activities.
Objective: To evaluate short- and long-term outcomes of an eight-week 
multi-modal intervention with two target areas aimed at: 1) enhancing 
cognitive compensation strategies and 2) promoting healthy lifestyles 
associated with brain health. Three cognitive compensation strategies 
were designed to promote habitual use of a calendar, use of task lists 
for achievement of short- and long-term goals, and the development of 
functional organizational systems at home. Three brain health modules 
included physical exercise, engagement in cognitive stimulating activi-
ties, and enhancing positive outlook (e.g., practicing gratitude).
Participants and Methods: Participants were 33 older adults living 
independently. They completed a questionnaire that assessed engage-
ment with compensatory skills and brain health activities before and 
after class completion. A subset of participants (n=19) completed this 
questionnaire 5-9 months after group completion to assess maintenance 
of positive changes.
results: There were significant increases in the use of compensation 
strategies (p = 0.001) and increased brain health activity engagement 
(p = 0.004) following completion of the intervention. Maintenance 
results indicated a trend (p = 0.06) toward continuing to engage in 
more compensation strategy activities at follow up compared to pre- 
intervention levels, but cognitive activity engagement had declined since 
class completion. Compensation behaviors related to checking calendars 
(e.g., weekly calendar review, p = 0.007) and utilizing functional orga-
nizational zones (p = 0.02) were maintained at follow up.
Conclusions: use of compensation strategies improved in association 
with a multi-modal intervention and select healthy lifestyle behaviors 
were maintained at follow up. results suggest that improving compen-
sation strategy use may be an ideal intervention target to preserve func-
tional independence in older adults.
Correspondence: Katherine Denny, Ph.D., Neurology, University of 
California at Davis, 4860 Y Street, Suite 3700, Sacramento, CA 95811, 
United States. E-mail: katie.denny@gmail.com

C. dIOn, a. KarsTens, L. zHan, J. COHen, e.a. bOOTs, 
O. aJILOre, a. LeOW, d.X. MarQuez & M. LaMar. Associations 
of Sedentary Behavior as well as Physical Activity with Learning, 
Memory, and Hippocampal Volume in a Diverse Sample of Older 
Adults.
Objective: increases in moderate-to-vigorous physical activity (MVPA) 
including jogging and swimming, are associated with increases in 
learning, memory, and related hippocampal volumes. Although 67% 
of adults ≥60 years of age average 8.5 waking hours per day of sedentary 
behavior (sB), less work exists regarding the role of sB on cognition 
and brain structure.
Participants and Methods: Cross-sectional associations between 
activity levels, learning, memory, and hippocampal volume were 

investigated in a diverse sample of non-demented/non-depressed adults 
(n=70; ~age=67±6; 43% female; 61% minority). self-reported MVPA 
and moderate-to-vigorous leisure activity (MVlA) including golf and 
chair exercises were assessed with the CHAMPs Activities Questionnaire 
for older Adults. The sedentary Behavior Questionnaire measured sB. 
The California Verbal learning Test-ii Trials1-5 total recall measured 
learning while long delay free recall measured memory. T1-weighted 
imaging was used to quantify hippocampal volumes adjusted for total 
intracranial volume via Freesurfer (QC’d for accuracy). separate 
multi-variable linear regressions adjusting for age, sex and education 
investigated relationships between individual activity levels, learning, 
memory, and hippocampal volume.
results: Higher levels of self-reported MVPA were associated with 
better learning performance [b=.29,t(65)=2.66, p=.01] but not better 
memory. neither MVlA nor sB contributed to learning or memory. 
in contrast, MVPA was not associated with hippocampal volumes but 
higher levels of self-reported MVlA [b=-1.72,t(65)=-1.69,p=.09] and 
higher levels of self-reported sB [b=-.22,t(65)=-2.16,p=.03] did asso-
ciate with lower hippocampal volumes.
Conclusions: This study replicated findings of the positive association 
between PA and learning in older adults and extended this work to 
sB, revealing negative associations between sB (as well as MVlA) and 
hippocampal volumes. investigating sB in conjunction with PA may 
provide a more comprehensive view of brain health in older adults.
Correspondence: Catherine Dion, BA, Psychiatry, University of Illinois 
at Chicago, 1601 W. Taylor, MC912, Chicago, IL 60612, United States. 
E-mail: cdion@psych.uic.edu

r. dIVers, T. GIOVanneTTI, s.s. ryCrOFT, e. rOLL & 
J. HuLsWIT. When and How Did You Go Wrong? Characterizing 
Micro-errors in Older Adults.
Objective: Mild functional difficulties arise in normal aging  
and are present in people with mild cognitive impairment. on  
performance-based tests, mild difficulties have been reliably measured 
by coding “micro-errors,” operationalized as subtle inefficient actions. 
The aim of this study was to characterize micro-errors to understand 
when and why these errors arise in older adults.
Participants and Methods: 48 young adults (ages 18-23), and 25 
healthy older adults (ages 60-75) were video recorded while they 
performed 2 everyday tasks (breakfast; lunch) with target and distractor 
objects that were presented on a tabletop. Micro-errors were coded from 
recordings and characterized on three different levels: 1) timing - begin-
ning, middle, or ending segment of the task; between or within sub-steps 
of the task 2) monitoring – the extent to which the participant made 
contact with an incorrect object was noted to indicate the severity of 
a monitoring failure (i.e., reach no touch – mild failure; reach touch- 
moderate failure; extra action- severe failure) and 3) object properties – 
target object, distractor object). nonparametric tests were used to 
examine group differences.
results: older adults made significantly more micro-errors during the 
middle (z = 2.13, p<.01) and ending (z- 2.90, p<.01) task segments 
and between subtasks (z = 3.00, p< .01). older adults made more 
micro-errors that reflected egregious monitoring failures (e.g., extra 
actions; z = 3.58, p<.01). Finally, older adults made significantly more 
micro-errors to both target (z = 2.93, p< .01) and distractor objects 
(z = 3.50, p<.01).
Conclusions: Mild functional difficulties in older adults may be due 
to interference from past steps and from multiple response options that 
arise between steps as well as poor or slow response monitoring. inter-
ventions (e.g., cues) should be applied toward the end of tasks and at 
subtask boundaries and should focus on promoting task monitoring.
Correspondence: Ross Divers, Psychology, Temple Univeristy, Temple 
University, Psychology Department, 1701 N 13th St., Philadelphia, PA 
19122, United States. E-mail: ross.divers@temple.edu
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K.J. MOOre, a.J. duGGer, a.J. bOHLen & H. daVIs. Manual 
and Computerized Trail Making Test Performance across the 
Lifespan.
Objective: The Trail Making Test (TMT) is one of the most widely used 
neuropsychological tests and is thought to measure visual search, scan-
ning, mental elasticity, executive functioning/shifting and processing 
speed. it was originally used as a test of general intelligence and was later 
used to detect cognitive decline in individuals suffering from traumatic 
brain injuries. Performance on a computerized and manual version of 
the TMT will be examined from childhood through old age to determine 
the validity of a computerized TMT.
Participants and Methods: The TMT consists of two different sections; 
parts A and B. in part A of the test, the participant must draw a line 
between a series of numbers in ascending order, and in part B the 
participant must draw a line alternating between letters and numbers 
(1-A-2-B-3 etc.). Performance on the TMT is measured by completion 
time for each trial. Traditionally the TMT is completed using a paper-
and-pencil measure and is timed with a stopwatch. A paper-and-pencil 
and computerized TMT were completed with younger participants (yP) 
ranging in age from 9-24, n = 380 and older participants (oP) ranging 
in age from 20-89, n = 476.
results: Computer and paper-and-pencil part A completion times were 
significantly correlated for both younger and older participants, yP  
r = .60, n = 380 p < .01 and oP r = .56, n = 475, p < .01. Part B 
completion times were also significantly correlated for both the younger 
and older participants, yP r = .66, n = 380, p < .01 and oP r = .70,  
n = 475, p < .01.
Conclusions: These findings provide support for the implementa-
tion of a computerized TMT. A computerized TMT has the benefit of 
ease of administration and increased accuracy of data collection. The 
results provide the first combined lifespan norms on a computerized 
and manual TMT. Further, these results provide support the use of a 
computerized TMT in both older and younger participants.
Correspondence: Amber J. Dugger, BA, University of Colorado Colorado 
Springs, Psychology Department, Colorado Springs, CO 80918, United 
States. E-mail: adugger@uccs.edu

a. GarCIa, e. POrGes, a.J. WOOds, J. reILLy & r. COHen. 
Abstract and Concrete Word Processing in the Aging Brain.
Objective: While the semantic system is well-characterized in younger 
adults, the effects of healthy aging on the integrity of this system are 
still unknown. The current study aimed to extend the characterization 
of the neural network underlying semantic processing to older adults, 
specifically probing abstract and concrete words.
Participants and Methods: Thirty-eight adults, aged 40-91, completed 
a semantic association task and a rhyming task while undergoing func-
tional neuroimaging.
results: Compared to the rhyming task, the semantic task elicited 
greater activation of the reported semantic system, including hubs of 
the semantic network (left anterior temporal lobe and bilateral angular 
gyrus), higher order association cortices (middle temporal gyrus, ante-
rior cingulate cortex, posterior cingulate cortex), and executive control 
regions (left inferior frontal gyrus [iFg]). As expected, region of interest 
analyses revealed significantly greater activation of the left iFg during 
abstract word processing than concrete word processing (p < .05). Age 
was not a significant covariate for activation during abstract, concrete, 
or combined abstract + concrete word processing.
Conclusions: We found no evidence that the semantic system is signifi-
cantly altered in healthy aging. like younger adults, older adults utilize 
a distributed set of secondary association cortices and integrative hub 
regions to process word meaning. Abstract word processing taxed the 
fronto-executive systems, which is broadly consistent with the notion 
that abstraction has increased processing demands. The level of acti-
vation in these regions was not significantly changed across the age 
spectrum.

Correspondence: Amanda Garcia, Clinical and Health Psychology, 
University of Florida, 3461 SW 2nd Ave. #404, Gainesville, FL 32607, 
United States. E-mail: amgar@phhp.ufl.edu

a. GarCIa, a. MILLOy, d. LOrInG & F.C. GOLdsTeIn. The 
Relationship between MoCA Cut-Scores and Brain Volume.
Objective: researchers have attempted to make the Montreal Cognitive 
Assessment sensitive to conversion from mild cognitive impairment to 
Alzheimer’s disease by introducing memory, executive, visuospatial, and 
language indices. The current study examined relationships between 
recommended clinical cutoffs of these index scores and brain volumes 
of the memory system.
Participants and Methods: The sample included 890 participants (148 
AD, 425 amnestic MCi, 317 cognitively normal controls) in ADni who 
received the MoCA and Mri brain scans. MoCA scores were converted to 
index scores (Julayanont et al., 2014). T-tests and Pearson correlations, 
collapsed across diagnoses, were calculated to determine the relationship 
between the MoCA index scores and rois.
results: Persons below the clinical cutoff on the memory index (Mis) 
had significantly (p < .05) smaller volumes of the hippocampus (t = 
-7.1), entorhinal cortex (t= -6.8), fusiform gyrus (t = -4.9), and middle 
temporal lobe (t= -6.6). This same pattern held for executive, visuospa-
tial, and language indices. When the index scores and brain volumes 
were correlated separately based upon whether MoCA scores were above 
or below the recommended cutoff for each index, the Mis positively 
predicted volumes of all brain regions for participants with scores in the 
normal range (p < .05); however, the only significant Mis correlation 
in participants scoring in the impaired range was hippocampal volume 
(p < .05). The executive and visuospatial index scores predicted brain 
volume for all regions in both cutoff groups, while the language score 
predicted brain volume only in the impaired cutoff group. Findings 
remained significant when controlling for age.
Conclusions: The index score cutoffs accurately reflect brain volume 
in memory regions, thus providing support for their clinical application. 
The Mis is related to volume loss in persons scoring above the cutoff for 
impairment, highlighting its clinical relevance in at-risk populations.
Correspondence: Amanda Garcia, Clinical and Health Psychology, 
University of Florida, 3461 SW 2nd Ave. #404, Gainesville, FL 32607, 
United States. E-mail: amgar@phhp.ufl.edu

M. GOGnIaT, T. rObInsOn, C. MeWbOrn, J. dICKens & 
L. MILLer. The Relationship Between BMI and White Matter 
Volume in Older Adults.
Objective: The current literature is unclear on the relationship between 
deviations in normal body mass index (BMi) and cognitive function in 
later life, and there is similarly a need to understand BMi in relation 
to brain anatomy influences. Thus, the purpose of this study was to 
determine the relationship between BMi and white matter volume in 
healthy older adults.
Participants and Methods: Participants were a total of 49 older adults 
(age 65+) from the surrounding community of a southeastern college 
town. Membership in BMi classification was conducted as indicated 
by the standards set by the CDC. each participant reported height 
and weight. in this sample, 33% (16) of participants were considered 
“normal,” 47% (23) “overweight,” 18% (9) “obese,” and 2% (1) 
“underweight.” using magnetic resonance imaging (Mri), a priori white 
matter volume regions of interest (total volume, lateral orbitofrontal, 
medial orbitofrontal, and parahippocampal) were determined and 
processed using Freesurfer. linear regressions were used to determine 
the relationship between BMi and each region of interest.
results: linear regressions were calculated to predict total white matter 
volume, lateral orbitofrontal white matter volume, medial orbitofrontal 
white matter volume, and parahippocampal white matter volume based 
on BMi. BMi only significantly predicted medial frontotemporal white 
matter volume b = 70.385, t = 5.902, p =.028.
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Conclusions: These results suggest that greater BMi in later life may 
selectively preserve white matter volume in the medial orbitofrontal 
area, which is important given that decreased volume in medial orbi-
tofrontal white matter in later life has been associated with Alzheimer’s 
disease (salat et al., 2009). This is a novel finding that will need to be 
replicated in the future.
Correspondence: Marissa Gogniat, Clinical Psychology, University of 
Georgia, 120 Mark Twain Cir, Apt J5, Athens, GA 30605-3688, United 
States. E-mail: mag53440@uga.edu

I. GOnzaLez, G. LeaL, M. rOdrIGuez, d. LOeWensTeIn, 
r. duara & M. GrIeG. Acculturation as an Important Factor 
in Neuropsychological Performance in patients with Alzheimer’s 
Disease among Hispanic Elderly.
Objective: The purpose of this study was to investigate correlation 
between acculturation and performance on neuropsychological tests 
among Hispanic elderly diagnosed with Alzheimer’s disease (AD). it 
was hypothesized that neuropsychological performance would improve, 
as acculturation levels increase.
Participants and Methods: This study examined archival data. 
The sample consisted of 161 AD patients with an age mean of 73.17 
(sD=6.6), and an education mean of 12.37 (sD=3.9). of those subjects, 
67% of the sample was female. each Hispanic subject was given a 
comprehensive neuropsychological evaluation that included tests of 
different domains, such as memory, language, and executive func-
tioning. As part of their assessment, Hispanic subjects completed the 
Marin Acculturation scale.
results: A correlational analysis revealed significant findings between 
test performance and acculturation level when controlling for age and 
education. on logical Memory delayed (lM-ii) (r=.245, p<.002), Digit 
span Backwards (r=.282, p<.000), Trails B (r=-.282, p<.002), and 
Hopkins Delayed recall (HDr) (r=.222, p<.005).
Conclusions: These results indicate that Hispanic elderly perform 
higher in neuropsychological assessments as their level of accultura-
tion increases. interestingly, positive correlations were found between 
level of acculturation and performance on all measures except Trails B. 
Trails B measures cognitive switching, something that bilinguals might 
have an advantage from switching between languages. overall, results of 
this study have implications for diagnostic measures in AD. The results 
caution professionals to consider factors that could affect performance 
and urge the use of appropriate norms when working with the Hispanic 
population.
This study was supported by niA, niH, Bethesda, MD, grant # 1P50 
Ag025711-05)
Correspondence: Isabel Gonzalez, Doctorate, Psychology, Carlos Albizu 
University, 901 NE 191 Street, Miami, FL 33179, United States. E-mail: 
isagongar@gmail.com

e.I. GraCIan, M.b. ausTIFF, J.C. CICHOn, b. yanG, d.C. OsMOn 
& K.e. MOsaCK. Transverse Patterning Performance is Not 
Uniform in Cognitively Normal Older Adults.
Objective: Transverse patterning (TP) is a learning and memory adap-
tation of the ‘rock/paper/scissors’ problem that depends on the hippo-
campus, is sensitive to aging, and requires pattern separation (Ps) to 
solve. Ps is a mechanism that reduces interference among highly similar 
memories; age-related impairments in this construct have been linked 
as possible early indicators of Alzheimer’s disease (AD) onset. Previous 
investigators dichotomized cognitively normal older adults who passed 
a cognitive screening into impaired-older (io) and unimpaired-older 
(uo) subsets, and found that io adults were disproportionately deficient 
in Ps abilities. our purpose, then, was to determine if io adults were 
inferior on TP than uo adults and young adults.
Participants and Methods: Participants were 30 young adults and 29 
older adults who performed within the cognitively normal range on the 
Montreal Cognitive Assessment (MoCA). All completed a TP task and 
a standardized neuropsychological battery that included the Hopkins 

Verbal learning Test-revised (HVlT-r). older adults were classified 
as io (n=14) or uo (n=15) based on performance on the delayed-recall 
subtest of the HVlT-r; io adults did not perform within the normal 
range.
results: io adults were inferior on TP compared to both uo adults 
(Cohen’s d = 1.34) and young adults (d = 2.53; p < .001). Also, uo 
adults were marginally inferior to young adults (d =.51; p = .048) on TP.
Conclusions: Consistent with the Ps literature, and despite passing 
a cognitive screening, we found TP deficits in io adults compared to 
uo adults and young adults. Forthcoming work should determine if 
TP performance is similar between io adults and patients with Mild 
Cognitive impairment (MCi). importantly, TP could be a promising tool 
to detect pathological Ps impairment in io adults that is predictive of 
impending MCi and AD.
Correspondence: Enrique I. Gracian, MA, Psychology, University of 
Wisconsin, Milwaukee, 1869 N. Cambridge Ave, Apt 207, Milwaukee, 
WI 53202, United States. E-mail: gracian2@uwm.edu

L. GraVes, H.M. HOLden, d. deLIs & P. GILberT. Modifications 
to the CVLT-II Novel Recognition Discriminability Measure to 
Enhance the Detection of Memory Decline in Normal Aging.
Objective: The CVlT-ii includes a measure on the yes/no recognition 
trial called novel recognition Discriminability (nrD) that captures the 
ability to endorse target items and reject novel distractor items (i.e., 
items not presented on the list B trial). novel distractors include: 1) 
prototypical words semantically related to target items and 2) words 
semantically unrelated to target items. A potential limitation of this 
measure is that, for half of the distractors, the novelty of the item is 
confounded by their strong semantic relationship to the target items. 
We compared the original nrD formula with two sub-measures (hits 
vs. prototypical distractors only [nrD Prototypical] and hits vs. unre-
lated distractors only [nrD unrelated] in a sample of healthy young 
and older adults.
Participants and Methods: The CVlT-ii was administered to 69 
healthy young adults and 40 healthy older adults. group comparisons 
on hits, prototypical FPs, unrelated FPs, and original and modified nrD 
indices were made using independent t-tests. Within-group compari-
sons on original and modified nrD indices were made using repeated 
measures AnoVA and post-hoc pairwise comparisons. Bonferroni 
corrections were applied.
results: older adults had significantly lower hits and higher proto-
typical FPs than young adults (ps<.01), but comparable unrelated 
FPs (p=.48). older adults scored significantly lower than young adults 
on original and modified nrD indices (ps<.01). in older adults, nrD 
unrelated scores were significantly higher than original nrD scores 
(p<.001), which were higher than nrD Prototypical scores (p<.001). 
in young adults, nrD unrelated scores were significantly higher than 
both original nrD and nrD Prototypical scores (ps<.01), which were 
comparable.
Conclusions: The ability to reject distractors that are novel but share 
semantic properties with targets may decline with age. The use of modi-
fied nrD indices to parse the semantic association of novel distractors 
with targets may enhance detection of this decline.
Correspondence: Lisa Graves, SDSU/UCSD JDP in Clinical Psychology, 
9270 Regents Road, Unit I, La Jolla, CA 92037, United States. E-mail: 
lvgraves@gmail.com

J.W. GrIFFIn, J. saurMan, C. busseLL, a. GurnanI  
& b.e. GaVeTT. The Effects of Age on Clustering Strategy  
During List Acquisition.
Objective: semantic and serial clustering are techniques used to aid 
recall during list-learning tasks. This study’s goal was to analyze 
semantic and serial clustering strategies during the free recall of words 
among older and younger adults across list acquisition trials. Differences 
in cluster strategies between older and younger adults may provide 
insight into normal cognitive aging.

INS17_Prog_Abs_Index-3.indd   108 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 109

Participants and Methods: Participants included 79 adults aged 17-36 
years and 79 adults aged 54-89 years representing a “younger” and 
“older” group respectively. each participant completed four learning 
trials from the Memory Assessment scales list learning test. semantic 
and serial (bidirectional) clustering were calculated using chance-ad-
justed methods, in accordance with the California Verbal learning Test 
second edition manual for scoring. Mixed effects regression analysis 
was used to analyze the effects of age, clustering type, and trial (1-4) 
on number of clusters produced.
results: The main effect of cluster type revealed serial clustering was 
used more frequently than semantic clustering regardless of age group  
(b = .98, p < .001). Moreover, regression analyses indicated that both 
types of clustering were used more frequently with each successive trial 
(b = .54, p < .001). interaction effects revealed a less positive slope for 
serial compared to semantic clustering across learning trials (b = -21, 
p < .05) for both age groups. no significant age-based interactions 
were found.
Conclusions: older and younger adults demonstrated no differences 
in clustering strategy during list acquisition suggesting that they do not 
differ in application of such strategies. Although serial clustering was 
used more frequently, rate of semantic clustering showed a more rapid 
increase across trials. This latter finding suggests that people may switch 
from serial to semantic clustering strategies with increasing exposure to 
the list. Further research should examine these trends in strategy usage 
among clinical samples, such as those with Alzheimer’s disease.
Correspondence: Jason W. Griffin, B.A., Psyhology, University of 
Colorado, Colorado Springs, 6850 Sproul Ln, Colorado Springs, CO 
80918, United States. E-mail: jgriff12@uccs.edu

e.z. GrOss, a.a.M. raHMan-FILIPIaK, L.J. FICKer & 
P. LICHTenberG. Poor Financial Decisional Ability is Associated 
with Elder Financial Exploitation and is Exacerbated among Older 
Adults with Higher Frequencies of Low Neuropsychological Test 
Scores.
Objective: Poor financial decisional abilities (FDA) and declining cogni-
tive ability are known risk factors for Fe, but the relative importance 
of each and their relationship is not well understood. The present study 
compared rates of Fe by FDA and neuropsychological performance.
Participants and Methods: Participants (n = 200; mean age = 71.5, 
sD = 7.4) completed the lichtenberg Financial Decision-Making rating 
scale (lFDrs), a clinician-rated measure of FDA for a current or recent 
personal decision, including self-reported Fe, as well as a neuropsy-
chological battery. Two criteria based on sDs away from the sample 
mean in the impaired direction were used to classify the frequency of 
low scores (12 possible): Mild impairment (Mi) = 2 scores ≥ 2 sD, and 
subtle impairment (si) = 4 scores ≥ 1 sD.
results: Poor FDA and low cognitive scores were relatively rare overall 
(FDA = 16 [8%]; Mi = 16 [8%]; si = 37 [18.5%]). The rate of Fe was 
similar to national prevalence rates (Fe = 36 [18%]). Fe rates were 
higher among people with poor FDA (n = 10 [62.5%]) and people 
who scored low on neuropsychological tests using Mi criteria (n = 6 
[37.5%]) and si criteria (n = 12 [32%]). The highest rate of Fe was 
among people with both poor FDA and si (n = 8 [72%]), while the rate 
of Fe among people with FDA and Mi was similar to the rate of FDA 
alone (n = 3 [60%]). Among people with intact FDA, the rate of Fe 
was not elevated for people who met si criteria (n = 4 [15.4%]) and 
was somewhat higher for people who met Mi criteria (n = 3 [27%]).
Conclusions: The interaction between poor FDA and poor cognition is 
associated with the highest risk for Fe. Poor FDA alone is also associated 
with a greatly increased risk for Fe, but poor cognition alone is not. 
life experiences that contribute to FDA may protect against Fe despite 
cognitive deficits. Alternatively, the lFDrs may be more sensitive than 
neuropsychological tests to cognitive deficits associated with Fe.
Correspondence: Evan Z. Gross, B.A., Psychology, Wayne State 
University, 21546 Gregory Street, Dearborn, MI 48214, United States. 
E-mail: evan.gross@wayne.edu

C.C. Hays, z.z. zLaTar, L.M. CaMPbeLL, M. MeLOy & 
C.e. WIerenGa. Relationship Between Pulse Wave Velocity, 
Cerebral Blood Flow, and Memory in Cognitively Normal Older 
Adults.
Objective: Cerebral blood flow (CBF), an indirect measure of neural 
function, is associated with cognitive performance and has been impli-
cated in age-related cognitive decline. While the underlying mechanisms 
of these age-related changes are not well-understood, evidence suggests 
that peripheral vascular changes such as increased arterial stiffness, 
measured by pulse wave velocity (PWV), may contribute to hypoper-
fusion. These findings implicate vascular dysfunction in the etiology of 
age-related cognitive decline and suggest that CBF and/or PWV may 
serve as underlying mechanisms of this change, yet few studies have 
examined the association between PWV and CBF and their relationship 
with cognitive function.
Participants and Methods: A robust regression model was employed 
to examine the voxel-wise relationship between PWV and arterial spin 
labeling (Asl) Mri-measured CBF among a group of 22 cognitively 
normal older adults (mean age=72). A verbal memory composite score 
was derived by averaging z-scores for subtests of the CVlT-2 and 
WMs-r logical Memory. linear regression models were used to deter-
mine if CBF within regions that were associated with PWV was related 
to verbal memory performance.
results: Preliminary results demonstrate negative associations between 
PWV and CBF in the left middle frontal gyrus, right inferior temporal 
gyrus, and the left hippocampus and parahippocampal gyrus (all p’s 
<0.01, corrected) and significant associations between CBF in the left 
middle frontal gyrus (B=4.7; p=.013) and the left hippocampus and 
parahippocampal gyrus (B=3.9; p=.047, trend level) and memory 
performance.
Conclusions: Findings suggest that greater arterial stiffness is associ-
ated with reduced CBF in regions implicated in aging, memory, and AD 
risk, and that lower CBF in regions showing associations with PWV is 
related to poorer memory performance. longitudinal studies are needed 
to determine whether changes in PWV precede changes in CBF and 
whether the relationship between CBF and cognition might be mediated 
by PWV.
Correspondence: Chelsea C. Hays, M.S., University of California San 
Diego, 3148 Hawthorn st APT B, San Diego, CA 92104, United States. 
E-mail: chelseahays@gmail.com

C.C. Hays, z.z. zLaTar, L.M. CaMPbeLL, M. MeLOy  
& C.e. WIerenGa. Subjective Cognitive Decline Modifies the 
Relationship Between Cerebral Blood Flow and Memory Function 
in Cognitively Normal Older Adults.
Objective: subjective cognitive decline (sCD), or self-reported cogni-
tive decline despite normal neuropsychological test performance, is 
a risk factor for objective cognitive decline and Alzheimer’s disease 
(AD). While brain mechanisms contributing to sCD are not well 
defined, studies show associations with vascular risk factors and altered  
cerebral blood flow (CBF), suggesting that those with sCD might be 
experiencing vascular dysregulation, or a disruption in the normal rela-
tionship between CBF and cognition. We examined whether the associ-
ation between CBF and verbal memory differs between those with sCD 
(sCD+) and those without sCD (sCD-).
Participants and Methods: sCD+ was defined as at least one endorse-
ment of memory deterioration and no memory improvements using the 
subjective Memory rating scale. A verbal memory composite score 
was derived by averaging z-scores for subtests of the CVlT-2 and 
WMs-r logical Memory. linear mixed effect models were employed 
to investigate whether the voxel-wise relationship between arterial spin 
labeling (Asl) Mri-measured CBF and verbal memory performance is 
modified by sCD among a group of 70 cognitively normal older adults  
(35 sCD+, 35 sCD-; mean age=72) matched on age, gender, and 
depressive symptoms.
results: results indicated that the sCD- group exhibited positive asso-
ciations between verbal memory and CBF in posterior cingulate cortex, 
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middle temporal gyrus, and inferior frontal gyrus, whereas the sCD+ 
group displayed negative associations between verbal memory and CBF 
in posterior cingulate cortex, middle temporal gyrus, hippocampus, fusi-
form gyrus, and inferior frontal gyrus.
Conclusions: Findings suggest that while higher CBF is supportive 
of memory function in those without sCD, higher CBF may no longer 
support memory function in those presenting with sCD, perhaps 
reflecting neurovascular dysregulation associated with aging and AD 
risk.
Correspondence: Chelsea C. Hays, M.S., University of California San 
Diego, 3148 Hawthorn st APT B, San Diego, CA 92104, United States. 
E-mail: chelseahays@gmail.com

J.K. HO & d.a. naTIOn. Memory is Preserved in Older Adults 
Taking AT1-Receptor Blockers.
Objective: Prior work suggests some but not all antihypertensive treat-
ments may benefit cognition and risk for Alzheimer’s disease, indepen-
dent of stroke. Angiotensin ii type 1 receptor blockers (ArBs) have 
been highlighted as one antihypertensive drug class that may confer 
greatest benefit.
Participants and Methods: Participants were 1,626 non-demented 
adults, ages 55-91 recruited from Alzheimer’s Disease neuroimaging 
initiative sites. Three groups were compared: ArB-users (HTn-ArBs), 
other-antihypertensive-drug-users (HTn-other) and normotensives. 
groups were compared on cognition, and Mri measures of brain volume 
and white matter lesions, using repeated measures AnCoVA.
results: At baseline, the HTn-other group performed worse than 
normotensives on immediate recall (p=.002), Delayed recall (p<.001), 
and recognition memory (p=.001), and Trails A (p<.001) and B 
(p=.01). ArB-users performed better than the HTn-other group on 
recognition memory (p=.04) and worse than normotensives on Trails 
A (p=.04). The HTn-other group remained worse than normotensives 
on AVlT Delayed recall over 3-year follow-up (p=.01). At baseline 
and 3-year follow-up, the HTn-other group exhibited greater white 
matter lesion volume than normotensives (p=.031) and ArB-users 
(p=.046, over 3-year follow-up). There were no group differences in 
brain volume.
Conclusions: Hypertensive participants demonstrated worse baseline 
memory and executive function, and greater memory decline over 3 
year follow up compared to normotensives, unless they were ArB-users, 
who showed better memory than those on other drugs. other antihy-
pertensive drug users showed more white matter disease than normo-
tensives and ArB-users over 3-year follow-up. Findings suggest ArBs 
may benefit cognition over other antihypertensive medications, possibly 
due to stymieing white matter disease.
Correspondence: Jean K. Ho, USC, 7428 Hollywood Blvd Apt 307, Los 
Angeles, CA 90046, United States. E-mail: jeanho@usc.edu

r. JOnes, e. LIMa, C. nOrseTH, y. Xu, a. areCHIGa, 
s. raJaraM & J. sabaTé. Predictors and the Moderating Effect 
of General Health and Neuropsychological Performance.
Objective: The current study examines predictors and moderators of 
general health and its effects on neuropsychological performance in 
healthy older adults.
Participants and Methods: This study included 365 healthy older 
adults. Variables included the Health sF-12 survey, the Psychoso-
cial Factor survey, Trails A/B, rey Auditory Verbal learning Test 
(rAVlT), symbol Digits Modality Test (sDMT), and Controlled oral 
Word Association Test (CoWAT).
results: results revealed that general health was significantly predicted 
by self-perceived memory complaints (β = - .260, p < .001, Ci [-.254, 
-.101]) and spiritual well being (β = -.293, p < .001, Ci [-.046, -.023]). 
general Health significantly predicted cognitive performance on Trails B 
(β = .164, p < .05, Ci [3.73, 16.45]) and sDMT (β = -.136, p < .05, Ci 
[-2.806, -.381]). results indicated social support significantly moder-
ated the relationship between general health and neuropsychological 

performance on the sDMT (F(3, 348) = 4.38, p < .05, R2 = .03). other 
results indicated that social support did not significantly moderate 
neuropsychological performance on Trails A/B, rAVlT, and CoWAT 
(ps > .05).
Conclusions: results suggest that increased general health complaints 
may be a possible sign of future cognitive decline, specifically in atten-
tion, visual scanning, and motor speed. Proper assessment of health 
complaints in addition to psychosocial factors such as social support 
may help reduce the negative impact on cognitive functions and possibly 
assist in the future detection of dementia. However, future research is 
needed before assessment of these predictors is used in clinical settings.
Correspondence: Rochelle Jones, PsyD, Psychology, Loma Linda 
University, 25590 Prospect Ave 45B, Loma Linda, CA 92354, United 
States. E-mail: ryjones@llu.edu

a.r. KauP, F. XIa, L.J. Launer, s. sIdney, I. nasraLLaH, 
C. daVaTzIKOs, n. aLLen & K. yaFFe. Occupational Cognitive 
Complexity is Associated with Brain Structure and Cognitive 
Health in Mid-Life: The CARDIA Study.
Objective: occupational cognitive complexity may reduce risk for 
cognitive decline in aging. How it affects brain structure and whether 
it exerts influence in mid-life is unclear. We investigated whether occu-
pational cognitive complexity in early to mid-adulthood is associated 
with brain structure and cognitive health in mid-life.
Participants and Methods: Participants were 677 adults from the 
Coronary Artery risk Development in young Adults (CArDiA) cohort 
study (ages 18-30 at baseline, 52% female, 39% black). We calcu-
lated occupational Cognitive requirements scores (oCrs) using  
participants’ Census occupation Codes (years 10 and 15) and occupa-
tional information network data; oCrs reflect the cognitive complexity 
of participants’ most demanding occupation. At year 25, participants 
had structural brain Mri, diffusion tensor imaging, and cognitive 
testing [Digit symbol, stroop, and rey Auditory Verbal learning Test 
(rAVlT)]. in regression models, we examined the association between 
oCrs, gray matter volume, fractional anisotropy (FA), and cognition. 
Adjusted models included demographics, education, site, intracranial 
volume, hypertension, diabetes, depressive symptoms, alcohol use, and 
smoking.
results: Higher oCrs was associated with higher total FA (β = .08,  
p = .045 in fully adjusted model), with similar results for frontal, 
temporal, and occipital FA. oCrs was not associated with total or 
lobar gray matter volume (all p > .05). Higher oCrs was associated 
with better cognitive performance (Digit symbol β = .15, p < .001; 
stroop: β = .09, p = .03; rAVlT long Delay Free recall: β = .07,  
p = .06 in fully adjusted models).
Conclusions: occupational cognitive complexity in early to mid-adult-
hood is associated with better white matter integrity (FA) and cognitive 
function in mid-life, possibly promoting cognitive reserve. Whether and 
how these associations help protect the aging brain into late life remains 
to be determined.
Correspondence: Allison R. Kaup, PhD, Research / Psychiatry, 
San Francisco VA Healthcare System / University of California San 
Francisco, 4150 Clement St, 116B, San Francisco, CA 94121, United 
States. E-mail: allison.kaup@ucsf.edu

s. Kaur, T. TaruMI, M. GOnzaLes, M. PyrOn, s. OLesOn, 
C. CassILL, H. TanaKa & a. HaLey. Inflammation mediates the 
relationship between metabolic (cholesterol) risk and neuronal 
viability in middle aged adults.
Objective: High cholesterol is associated with elevated cardiovas-
cular risk and increased risk of dementia in older adults. in particular, 
oxidized low density lipoprotein (oxlDl) has been highlighted as a 
salient marker of future cognitive decline. However, the mechanisms 
underlying this relationship are poorly understood. We aimed to deter-
mine how oxlDl affects the brain at midlife by examining concen-
trations of key cerebral metabolites localized in the occiparietal grey 
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matter. As oxlDl is also associated with increased neuroinflamma-
tion, we further hypothesized that changes in concentrations of cerebral 
metabolites would be driven by changes in levels of C-reactive Protein 
(CrP), a useful peripheral marker of inflammation.
Participants and Methods: Fasting blood samples were obtained 
from 60 participants aged 40 – 60 years (mean ± sD = 52.3 ± 5.6). 
Participants also underwent structural magnetic resonance imaging, 1H 
Magnetic resonance spectroscopy (1H Mrs) and neuropsychological 
assessment. CrP and oxlDl levels were assessed with enzyme linked 
immunosorbent assays (elisA). statistical mediation was assessed 
using traditional causal steps and nonparametric bootstrapping.
results: Higher oxlDl was significantly associated with lower concen-
trations of n Acetyl Aspartate (nAA) (b = -0.29, p = 0.03) and lower 
levels of circulating CrP (b = -0.37, p = 0.03). linear regression and 
bootstrapping methods indicated that CrP fully mediated the relation-
ship between oxlDl and nAA (b = 0.60, 95% Ci = -3.79 – -0.26).
Conclusions: The relationship between higher oxlDl and nAA was 
fully statistically mediated by circulating CrP levels. inflammation 
is thus a useful probable mechanism through which executive func-
tion decline occurs in individuals with high cholesterol. inflammation 
reducing interventions (physical exercise, dietary restriction, non- 
steroidal anti inflammatory drug treatment) could thus potentially be 
utilized to reverse changes in nAA in individuals with high metabolic 
risk.
Correspondence: Sonya Kaur, M.A., Psychology, University of Texas 
Austin, 1437 Woodward Avenue, Detroit, MI 48226, United States. 
E-mail: sonya_kaur@utexas.edu

y. KIM & y. KanG. Emotional Information Processing in Older 
Adults with Depression: Attention and Memory Biases.
Objective: Depressed young adults (yA) showed the “negative bias” 
to pay more attention to the negative information and remember it 
consistent with their current mood. However, the emotional information 
processing in depressed older adults (oA) is far from clear yet. The oA 
generally showed the “positivity effect” which refers the oA is more 
likely to process the positive information than the negative ones. Then, 
do the depressed oA would show the negative bias even with positivity 
effect? This study was conducted to investigate the effect of depressive 
mood in the emotional information processing of the korean oA.
Participants and Methods: A total of 51 yA (age= 21.43±1.40; 26 
normal, 25 depressed) and 51 oA (age= 68.86±2.22; 25 normal, 26 
depressed) participated in the study. The subjects were classified into 
normal and depression groups based on the Ces-D. All the subjects 
completed the Health screening Questionnaire and the korean Mini-
Mental state examination. To measure attention and memory biases, 
computer-administered dot probe task and recognition test that consisted 
of neutral and emotionally charged faces and words were administered.
results: The overall oA had a significantly greater attention and 
memory biases for positive stimuli than negative or neutral ones, 
whereas the yA showed the negative bias in attention and memory. The 
oA also were more likely to disengage attention from negative stimuli. 
However, the depressed oA as well as depressed yA had a significantly 
greater attentional bias for negative stimuli compared to positive or 
neutral ones. The depressed oA also showed a greater memory bias 
for negative words, although they did not show any memory biases for 
either neutral or emotionally charged faces.
Conclusions: These findings suggest that like the depressed yA, the 
depressed oA have negative emotional information processing bias in 
attention and memory, although affective optimization is a universal 
characteristic in the overall oA despite sociocultural differences.
Correspondence: Yujin Kim, Department of Psychology, Hallym 
University, 1 Hallymdaehakgil, Chuncheon, Gangwondo 24252, Korea 
(the Republic of). E-mail: sapvogue@naver.com

G.J. KInseLLa, b. OnG & K. PIKe. Memory Groups for Older 
People: Who Gains?
Objective: interventions to moderate memory difficulties experienced by 
older people, especially for mild cognitive impairment (MCi), continue 
to be evaluated. in a recent randomised trial (kinsella et al, 2015), we 
demonstrated that a memory group (laTCH) improved prospective 
memory for healthy older adults and people with MCi. in this study, we 
aimed to identify baseline characteristics that predict those participants 
most likely to gain from intervention.
Participants and Methods: 113 healthy older adult (HoA) and 106 
adults with MCi were randomly allocated to a memory group or a wait-
list control group, and by six-month follow-up all participants received 
intervention. High gainers achieved an increase from baseline prospec-
tive memory (CAMProMPT) of at least 0.8 SD (i.e., a large effect) by 
follow-up. Hierarchical logistic regressions evaluated if baseline demo-
graphic, cognitive reserve or readiness for change variables predicted 
High gainers vs. low gainers. We used a bootstrapping approach to 
estimate effect size for predictors.
results: 53 (47%) HoA and 45 (42%) MCi were determined as High 
gainers. using bootstrap sampling, separate logistic regressions for 
HoA and MCi groups demonstrated that demographic and readiness 
for change variables did not contribute to the model. However, the 
odds of being a High gainer significantly increased for better baseline 
working memory (Digit span backwards - 1.58 times for HoA, 1.62 
times for MCi).
Conclusions: Basic demographics (age, gender, education) and readi-
ness for change are no barriers to gaining benefits from cognitive inter-
vention for memory changes in older age. However, better working 
memory provides an indicator of those who will gain more from memory 
groups.
Correspondence: Glynda J. Kinsella, PhD, Psychology, La Trobe 
University, La Trobe University Road, Plenty Road, Melbourne, VIC 
3086, Australia. E-mail: g.kinsella@latrobe.edu.au

G. LeaL, I. GOnzaLez, M. rOdrIGuez, d. LOeWensTeIn, 
r. duara & M. GrIeG. The Relationship Between Brain Atrophy 
and Cognitive Performance in Dementia Populations.
Objective: relationships between brain atrophy and cognitive perfor-
mance among individuals with Mild Cognitive impairment (MCi) and 
Alzheimer’s disease (AD) were examined.
Participants and Methods: Participants included an MCi group (n=42; 
mean age=76.71, sD=6.34; mean education=13.69, sD=3.36), and an 
AD group (n=40; mean age=77.83, sD= 6.24; mean education=13.17, 
sD=3.93). Mini-Mental state examination (MMse), logical Memory ii 
(lMii), Hopkins Verbal learning Delayed recall (HVlT-Dr), Visual 
reproductions ii (Vrii), Boston naming Test (BnT), Trail-Making Test 
B (TMT-B), Digit-span Backward (DsB), Category Fluency (CF), and 
volumetric analysis of medial temporal areas were examined.
results: Partial correlations controlling for age and education revealed 
significant relationships among MCi between the right entorhinal 
volume (reV) and CF [r(42)=.345, p<.05], HVlT-Dr [r(42)=.384, 
p<.05], and Vrii [r(42)=.347, p<.05]; right hippocampus (rH) and 
CF [r(42)=.348, p<.05]; right inferior lateral ventricle (rilV) and 
BnT [r(42)=-.407, p<.05]; and left inferior lateral ventricle (lilV) 
and BnT [r(42)=-.327, p<.05]. significant relationships in AD included 
the MMse and rilV [r(40)=.375, p<.05], left lateral ventricle (llV) 
[r(40)=.415, p<.05], and right lateral ventricle (rlV) [r(40)=.388, 
p<.05]; left hippocampus (lH) and lMii [r(40)=.374, p<.05], and 
Vrii [r(40)=.423, p<.05]; left entorhinal volume (leV) and Vrii 
[r(40)=.428; p<.05], rH [r(40)=.465, p<.05] and Vrii; and reV and 
Vrii [r(40)=.437, p<.05].
Conclusions: results indicated that episodic and visual memory perfor-
mance are sensitive to medial temporal atrophy in both MCi and AD. 
Measures of confrontational naming, semantic fluency and rote memory 
appear to be sensitive to brain atrophy in MCi only.
This study was supported by niA, niH, Bethesda, MD, grant # 1P50 
Ag025711-05)
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Correspondence: Giselle Leal, PsyD in Clinical Psychology, Psychology, 
Carlos Albizu University, 3131 ne 188th St., #2909, Miami, FL 33180, 
United States. E-mail: giselle_leal@icloud.com

G. LeaL, I. GOnzaLez, M. rOdrIGuez, d. LOeWensTeIn, 
r. duara & M. GrIeG. The Relationship Between White Matter 
Hyperintensities and Cognitive Performance in Dementia 
Populations.
Objective: This study examined the relationship between white matter 
hyperintensities (WMH) and performance on cognitive measures of 
memory, attention, and language
Participants and Methods: eighty-two subjects were in included 
in this study. An MCi group (n=42) had a mean age of 76.71  
(sD= 6.34), and mean education of 13.69 (sD= 3.36). The AD group 
(n=40) had a mean age of 77.83 (sD= 6.24) and mean education of 
13.17 (sD= 3.93). Mini-Mental state examination (MMse), logical 
Memory ii (lMii), Hopkins Verbal learning Delayed recall (HVlT-
Dr), Visual reproductions ii (Vrii), Boston naming Test (BnT), Trail-
Making Test B (TMT-B), Digit-span Backward (DsB), and Category 
Fluency (CF) were examined. A measure of left and right total WMH 
was examined.
results: A partial correlation analysis was conducted to clarify the 
relationship between WMH and performance on neuropsychological 
measures, controlling for age and education. A significant relation-
ship was found among MCi patients between left WMH and lMii  
[r(41) = .382, p<.05], left WMH and Vrii [r(41) = -.328, p<.05], 
right WMH and lMii [r(41) = .339, p<.05], and right WMH and Vrii 
[r(41) = .-424, p<.05]. Among AD, there was a significant relationship 
between left WMH and MMse [r(41) = .483, p<.05], and right WMH 
and MMse [r(41) = .480, p<.05].
Conclusions: significant findings indicated that measures of episodic 
memory and visual memory are sensitive to WMH in both right and 
left hemisphere. overall cognitive functioning, as measured by a brief 
cognitive screener, is related to bilateral WMH. 
This study was supported by niA, niH, Bethesda, MD, grant # 1P50 
Ag025711-05)
Correspondence: Giselle Leal, PsyD in Clinical Psychology, Psychology, 
Carlos Albizu University, 3131 ne 188th St., #2909, Miami, FL 33180, 
United States. E-mail: giselle_leal@icloud.com

s. LeVy, T.G. HILL-JarreTT, C. sTrICKLand-HuGHes, 
I. sHPITser, J. WeuVe, J. Marden, L.b. zaHOdne  
& J.J. ManLy. Mechanisms of Racial Disparities in Cognitive 
Aging: Use of Causal Mediation in Neuropsychology Research.
Objective: The mechanisms that contribute to racial disparities in 
late life cognition remain poorly understood, in part because potential 
mediators are not measured and confounds are often unspecified. We 
hypothesized that use of modern causal mediation methods would reveal 
(1) significant racial disparities in memory mediated through child-
hood/adult socioeconomic status (ses) and adult cardiovascular disease 
(CVD) and (2) non-significant direct effects of race (the inequality in 
cognitive function remaining after accounting for mediators).
Participants and Methods: Participants included 3,255 older adults 
who self-identified as African American (n =1,825) or non-Hispanic 
white (n =1,430) from the Washington Heights inwood and Columbia 
Aging Project. neuropsychological tests measured language, visuospa-
tial skills, processing speed, and memory at baseline and 18–24 month 
follow-ups. We estimated the direct effects of race on memory at base-
line and memory trajectory, and the indirect effects of race through 
childhood ses (composite of parents’ education, education quality, 
occupation, and rural residence), adult ses (composite of education, 
income, and occupation), and CVD burden (count of hypertension, 
stroke, diabetes, and heart disease). We controlled for the confounding 
effects of age and sex.
results: African Americans had significantly lower memory scores than 
Whites (β = -5.97, p<.001). The significant indirect effects of race 

through childhood ses (β =.03, p <.001) and adult ses (β = .02,  
p = .008), but not CVD burden (β = -.04, p =.09) completely accounted 
for direct-effect racial disparities.
Conclusions: results suggest that a complete reduction of racial dispar-
ities in cognitive aging would be achieved if African Americans and 
Whites had equivalent ses across the life course. Although CVD was 
more prevalent among African Americans and those with low ses, and 
was associated with lower cognitive function, CVD was not an indepen-
dent mediator of disparities.
Correspondence: Shellie-Anne Levy, Ph.D., Clinical and Health 
Psychology, University of Florida, 4872 NW 42nd Rd, Apt. 104, 
Gainesville, FL 32606, United States. E-mail: stlevy@phhp.ufl.edu

s.W. LIebeL, e.s. HaLLOWeLL, a. OsHrI, e.C. JOnes, 
J. GunsTad, r. COHen & L.H. sWeeT. Executive Functioning 
Ability is Better Predicted by Cognitive Processing Speed than by 
White Matter Hyperintensities or Age.
Objective: older adults are expected to experience age-associated 
neurocognitive decline in the absence of obvious disease or trauma. 
These neurocognitive impairments have been directly associated with 
compromised white matter integrity, and they include poorer perfor-
mance on assessments of cognitive processing speed (CPs) and executive 
functions (eF). The present study examined age, CPs, and white matter 
hyperintensities (WMH) to determine which best predicts eF.
Participants and Methods: A community sample of 47 healthy older 
adults (M age = 62.30; SD = 8.22) completed a neuropsychological and 
Mri assessment. A composite score for CPs and eF was formed with 
unit-weighted z-scores of constituent tests to provide stable measures of 
ability in these domains. WMH load was quantified with an automated 
segmentation technique using high-resolution whole-brain T1-weighted 
and FlAir images and corrected for intracranial volume. A stepwise 
multiple regression model was built to evaluate the incremental predic-
tive utility of age, CPs, and WMH load on eF ability.
results: A significant regression equation was found in which CPs best 
predicted eF (R2 = .42, F[1,45] = 32.39, p < .001). After controlling the 
variance associated with age and WMH load, the incremental predic-
tive validity of CPs (ΔR2 = .16, p = .001) was significant. Although all 
variables were significantly correlated with eF, neither age (p = .14) 
nor WMH load (p = .37) significantly improved the predictive value of 
the model after CPs was entered.
Conclusions: CPs is a fundamental neurocognitive function necessary 
for eF. The accurate assessment of CPs alone may be particularly useful 
as an efficient, cost effective, and sensitive marker of eF. it is also a 
potential alternative to neuroimaging assessments to predict eF-related 
brain dysfunction.
Correspondence: Spencer W. Liebel, Psychology, University of Georgia, 
144 Jolly Lane, Athens, GA 30606, United States. E-mail: swliebel@
uga.edu

L.C. MaCe, s.T. MOeLTer & d.a. WOLK. The Serial Position 
Effect and Hippocampal Asymmetry in Cognitively Normal Older 
Adults.
Objective: To investigate the predictive value of a measure of the serial 
position effect in Cognitively normal (Cn) older adults with Mri and 
cerebrospinal fluid (CsF) biomarkers of Alzheimer’s disease (AD).
Participants and Methods: Data used in the preparation of this 
abstract was obtained with permission from the Alzheimer’s Disease 
neuroimaging initiative (ADni) database (adni.loni.usc.edu). Data 
from 70 Cn participants from the ADni cohort was examined. Word 
recall across five learning trials of the rey Auditory Verbal learning 
Test (rAVlT) was coded using a primacy-weighted measure of word 
recall - retention-weighted scoring (rWs). using this measure, higher 
scores are associated with greater recall from primacy list regions. We 
used a dichotomized scoring technique computed by subtracting left 
from right hippocampal volumes such that a positive score indicated 
a smaller left hippocampus. Participants were further categorized into 
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CsF pathological and non-pathological groups as per (shaw et al., 
2009) using Aβ42 CsF concentrations less than 192pg/ml as the cut 
point for inclusion in the pathological CsF group. A binary logistic 
regression was conducted to assess whether rWs and/or CsF grouping 
predicted hippocampal asymmetry (l</>r), when age and intracranial 
volume were controlled.
results: A test of the full model against a constant only model was not 
statistically significant nor was CsF pathology a significant predictor 
of hippocampal asymmetry. lower rWs however, did predict hippo-
campal asymmetry (r>l) at a trend level, p = .06.
Conclusions: our findings suggest rWs may have merit in detecting 
subtle cognitive changes related to preclinical stages of AD including 
hippocampal asymmetry and lateralization of function, which may 
change dynamically according to disease progression.
Correspondence: Lauren C. Mace, Master's of Science, Behavioral 
and Social Sciences, University of the Sciences, 2452 tulip street, 
Philadelphia, PA 19125, United States. E-mail: laurenmace@gmail.com

J.e. Maye, L.C. buTTerFIeLd, e. TrIFILIO, P. ManGaL, 
d. bOWers & M. MarsIsKe. Dispositional Mindfulness as a 
Predictor of Verbal Memory Performance in Older Adulthood.
Objective: A growing body of research suggests that mindfulness medi-
tation training may strengthen cognitive performance in younger and 
even older adults. existing trait mindfulness (TM), or a disposition 
toward “non-elaborative, nonjudgmental, present-centered awareness” 
(Bishop et al., 2004), on the other hand, is inconsistently linked with 
cognitive performance in college-aged adults and has never been eval-
uated specifically in older adults. Controlling for emotion and mood 
factors related to TM, the current study examined associations between 
TM and several age-vulnerable cognitive domains in a sample of older 
adults.
Participants and Methods: Participants (n=56; Age 77.4 +/- 8.1) 
were cognitively normal non-meditation practitioners. standardized 
neuropsychological assessments and self-reported emotion/mood and 
mindfulness instruments were administered. simple and multiple linear 
regressions examined associations between TM (Cognitive and Affective 
Mindfulness scale-revised) and each of three separate neurocognitive 
domain composites calculated from individual neuropsychological 
measures (sheline et al. 2006). These three domains were chosen based 
on previous work suggesting their enhancement in long-term meditators 
(lykins et al., 2012; Valentine et al., 1999).
results: Preliminary bivariate analyses showed TM to be negatively 
correlated with depression, trait anxiety, and apathy (r= -.260 to -.591; 
p<.05). As a single independent variable, TM positively predicted 
delayed episodic (verbal) memory (r=.271; p<.05), but not basic atten-
tion or executive functioning. The relationship between TM and delayed 
memory remained salient after controlling for demographics (age, sex, 
education) and the aforementioned emotion/mood factors (p<.05).
Conclusions: greater TM appears to be associated with better memory 
performance in older age, even after considering emotion and mood 
factors. given that late life is a time of risk for memory decline, future 
research should consider possible improvement or maintenance of TM 
in older age.
Correspondence: Jacqueline E. Maye, M.S., Clinical Psychology, 
University of Florida, 201 SE 2nd Avenue, STE 325, Gainesville, FL 
32601, United States. E-mail: jmaye@phhp.ufl.edu

e.P. MeLTzer, J.C. bOrOd & L. rabIn. Emotion Regulation in 
Relation to Aging and the Preclinical Stages of Dementia.
Objective: emotion regulation (er) is essential for effective functioning 
in daily life. research suggests that er improves in older adulthood 
despite concomitant declines in cognition and the presumed neural 
substrates of er. However, the current understanding of relationships 
among er, age, and cognitive difficulties in older adulthood is limited. 
The current study investigated er strategy use (adaptive vs. maladap-
tive) in relation to age and clinical status.

Participants and Methods: Participants were 179 communi-
ty-dwelling, non-demented older adults from the einstein Aging study 
in the Bronx, new york (M age=81.4±5.8, range=70-98 years; 69.3% 
female), including (healthy controls [HC, 42%], subjective cognitive 
decline [sCD, 37%], and mild cognitive impairment [MCi, 21%]). 
Participants completed two self-report measures of er strategy use, the 
emotion regulation Questionnaire (erQ; gross & John, 2003) and the 
Cognitive emotion regulation Questionnaire (CerQ; garnefski, kraaij, 
& spinhoven, 2001). Pearson product-moment or spearman rank-order 
correlations were utilized to examine associations between age and erQ 
and CerQ scores, and analyses of variance were conducted to examine 
differences in er strategy use as a function of participant group (i.e., 
HC, sCD, & MCi).
results: Age (in years) was significantly and inversely related to use of 
adaptive er strategies on the erQ (p=0.020) and CerQ (p=0.008). HC 
participants endorsed greater adaptive er strategy use than did sCD 
participants on the CerQ (p=0.051), and MCi participants endorsed 
significantly greater maladaptive er strategy use on the CerQ than 
did HC (p=0.009) and sCD participants (p=0.001).
Conclusions: our results provide initial evidence that adaptive er 
strategy use declines with advancing age, but not markedly so, and in 
relation to cognitive difficulties. We discuss the clinical implications of 
our findings in terms of working psychotherapeutically with older adults 
who have mild cognitive difficulties.
Correspondence: Erica P. Meltzer, CUNY Graduate Center, 86 Larch 
Drive, Manhasset Hills, NY 11040, United States. E-mail: epm234@
gmail.com

r. MOrIn & e. MIdLarsKy. Depression and Cognitive 
Functioning Among Older Adults with Cancer.
Objective: The proportion of the united states population in older 
adulthood is growing rapidly, and with that growth comes an increase in 
diseases such as cancer. As rates of illness increase, there is a concomitant 
increase in cognitive and psychological correlates of cancer, including 
depressive symptomatology. Depressive symptoms among older adults 
often have cognitive sequelae. it is therefore vital to disentangle the 
relationships among these variables.
Participants and Methods: This study sampled 403 older adults from 
the Health and retirement study who had been diagnosed with cancer. 
using latent class growth analysis (lCgA), longitudinal data (pre- 
diagnosis to 4 years later) were explored. The goals were to investigate 
possible trajectories of cognitive functioning (immediate and delayed 
recall for verbal stimuli), as well as to identify whether depressive symp-
toms and demographic factors predicted membership in these cognitive 
classes.
results: Findings indicated that three classes of cognitive functioning 
best fit the data: these were High recall, Middle recall and low recall 
classes, which represented fairly stable trajectories from pre-diagnosis 
to a period four years later. Further, higher numbers of depressive 
symptoms after diagnosis (but not prior to diagnosis) were significantly 
predictive of membership in the low recall class. Depressive symptoms 
did not distinguish membership likelihood between the High and Middle 
recall classes at any time point.
Conclusions: Depressive symptomatology is generally thought to affect 
cognition in late life. We found that depressive symptoms after a cancer 
diagnosis, but not before, successfully differentiated between those who 
had low recall cognition from those with middle and high degrees of 
recall. Clinical and theoretical implications of this finding are discussed.
Correspondence: Ruth Morin, PhD, Clinical Psychology, Teachers 
College, Columbia University, 327 Bedford Avenue Apt. F5, Brooklyn, 
NY 11211, United States. E-mail: ruth.t.morin@gmail.com
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s.a. MOseLey, H. rITCHIe, J. sHeHOrn, a. rOsadO-
MueLLer, e.L. GLIsKy & n. MarrOne. Cognitive and 
Psychosocial Associations of Hearing Loss in Older Adults.
Objective: Cognitive and psychosocial consequences of age-related 
hearing loss continue to surface in hearing science and psychology 
literature. The aim of this study was to further explore these relations 
using a comprehensive battery of hearing and listening, cognitive, and 
self-report psychosocial measures.
Participants and Methods: Twenty-nine healthy, community-dwelling 
older adults (age range= 65-87) with a range of hearing ability completed 
a battery of tests. Hearing and listening abilities were assessed using 
pure-tone audiometry, word recognition, sentence recognition in quiet 
and in the presence of background noise, and self-report questionnaires. 
Cognitive tests included measures of memory, working memory, exec-
utive functioning, and language. self-report measures assessed social 
engagement, loneliness, health and mood.
results: The relations between hearing loss and cognition controlling 
for the effects of age were explored with first-order partial correlations. 
Measures of hearing and listening were significantly associated with 
measures of executive functioning and vocabulary (r-values ranging 
from .36 to .59, p’s <.05), with complex listening measures showing 
the most robust associations with cognition. Hearing and listening 
measures were also significantly associated with loneliness, disengage-
ment from conversation, depression, and various subscales of a health 
survey (r-values ranging from .38 to .68, p’s <.05). self-reported diffi-
culty hearing speech was strongly related to all psychosocial measures 
(r-values ranging from .48 to .69, p’s <.05).
Conclusions: The present study found that hearing loss was associated 
with poorer performance on various measures of cognition and lower 
self-reported psychosocial functioning. The consequences of age-related 
hearing loss extend beyond difficulties in communication and warrant 
further scientific investigation as our population ages.
Correspondence: Suzanne A. Moseley, MA, Psychology, University of 
Arizona, 1503 E University Blvd, Tucson, AZ 85721, United States. 
E-mail: smoseley@email.arizona.edu

s. PILLeMer & r. HOLTzer. The Effect of Perceived Social 
Support on Cognitive Function Among Older Adults.
Objective: The current study examined whether four empirically vali-
dated dimensions of perceived social support, emotional/informational, 
tangible, affectionate, and positive social interaction, were associated 
with increased risk of incident cognitive impairment and whether this 
association was moderated by gender.
Participants and Methods: The sample consisted of 493 non-de-
mented older adults (mean age=76.58yrs; %female=57.2) enrolled in 
a longitudinal cohort study. support was assessed using the Medical 
outcomes study-social support survey. Cognitive impairment was 
defined as 1 standard deviation below the mean on the repeatable 
Battery for the Assessment of neuropsychological status (rBAns) total 
score. Cox proportional-hazard models were used to assess the risk of 
incident cognitive impairment.
results: Higher levels of tangible support (hazard ratio (Hr), 1.748) 
affectionate support (Hr, 1.870), positive social interaction (Hr, 
1.696), and overall support (Hr, 2.059) were associated with increased 
risk of incident cognitive impairment on the rBAns. Further analyses 
revealed a moderation effect of gender. specifically higher scores on 
tangible support (Hr, 1.907), positive social interaction (Hr, 2.222), 
and overall support (Hr, 2.738) were associated with increased risk of 
incident cognitive impairment only in men.
Conclusions: Men who seek more support may do it in order to compen-
sate for abilities or skills that are gradually being lost. Hence, greater 
perceived support may be a risk factor for overall cognitive decline. 
These findings could potentially be used in assessment and intervention 
procedures for older men at risk of cognitive decline.

Correspondence: Sarah Pillemer, Ferkauf Graduate School of 
Psychology, 15 Whiting Street, Apt 3, Providence, RI 02906, United 
States. E-mail: sarah.pillemer@gmail.com

G. POTTer. Physical Frailty and Cognitive Impairment in Late-
Life Depression.
Objective: neuropsychological deficits during late-life depression 
(llD) often improve with symptom remission; however, some individ-
uals have persistent cognitive impairment (PCi). Because PCi is a risk 
factor for cognitive and functional decline in llD, it is important to 
discover clinical features that predict this condition and serve as a point 
of intervention. one feature may be physical frailty, defined as decline 
across multiple physiological systems leading to decreased reserve 
against stressors and increased vulnerability to adverse outcomes. While 
physical frailty is an important syndrome in geriatric medicine, it is less 
recognized in geriatric neuropsychology. our objective was to examine 
the association of physical frailty to PCi among individuals with llD, 
and test mediation by vascular brain pathology.
Participants and Methods: Participants were in a prospective treat-
ment study of llD and age 60+ at study enrollment. Participants 
completed annual neuropsychological assessment and consensus review 
to assign cognitive diagnoses. Mri was obtained at study entry, as was 
physical frailty, defined by: 1) fatigue, 2) slowness, 3) appetite/weight 
loss, 4) weakness, and 5) illness comorbidity. We compared individuals 
with diagnoses of cognitively normal vs. PCi over 5 years, including only 
those remitted from depression. Vascular brain pathology was defined 
by white matter lesion volume on Mri.
results: Physically frail individuals had worse neuropsychological 
performance at enrollment than nonfrail, particularly among executive 
functions. individuals with depression and physical frailty at enrollment 
had significantly higher risk of PCi compared to nonfrail, which was 
partially mediated by white matter lesion volume.
Conclusions: Physical frailty, which can be reliably measured by ques-
tionnaire, has value for identifying individuals with llD at risk of PCi, 
and may signal underlying vascular brain pathology. Findings suggest 
poor physical resilience may be linked to poor cognitive resilience in 
the context of llD.
Correspondence: Guy Potter, PhD, Psychiatry, Duke University Medical 
Center, 2200 West Main Street, Suite A-200, Durham, NC 27705, 
United States. E-mail: guy.potter@duke.edu

e. rHOdes & T. GIOVanneTTI. Grit and Successful Aging in 
Older Adults.
Objective: grit is a noncognitive trait that has been shown to increase 
monotonically throughout adulthood and predict late-life cogni-
tive performance. less is known about the relation between grit and 
successful aging in older adults.
Participants and Methods: Participants over 55-years-old (n = 98) 
completed a series of self-report surveys assessing demographics, grit 
(12-item grit scale), physical and emotional functioning (sF-36), and 
age-related changes in cognitive functioning (eCog). Multiple linear 
regressions were used to assess the relations between grit, age, and 
measures of successful aging. Bivariate Pearson correlations were used to 
assess relations between grit and various components of successful aging.
results: grit significantly predicted emotional quality of life,  
β = 0.35, t(97) = 4.46, p > 0.001, R2 = 0.21, and age-related  
changes in cognitive functioning, β = -0.33, t(97) = -3.22, p = 0.002,  
R2 = 0.11. grit was positively associated with better emotional well-
being (r = 0.37, p > 0.001), energy (r = 0.41, p > 0.001), social func-
tioning (r = 0.29, p = 0.007), and reduced limitations due to emotional 
problems (r = 0.36, p > 0.001). There was no significant association 
between grit and age or years of education.
Conclusions: grit is a previously unexplored factor that shows 
strong relations with well-validated measures of successful aging. grit 
may serve as a protective factor that promotes active adaptation to 
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the developmental challenges of aging. interventions to develop grit 
throughout the lifespan may improve quality of life in the elderly.
Correspondence: Emma Rhodes, MA, Psychology, Temple University, 
1701 N 13th Street, Department of Psychology - Temple University, 
Philadelphia, PA 19122, United States. E-mail: emma.rhodes@temple.
edu

H. rITCHIe, a. POLsIneLLI, s.a. MOseLey & e.L. GLIsKy. 
Cognitive and Emotional Associations of Dispositional 
Mindfulness in Older Adults.
Objective: Mindfulness is a multi-faceted construct that is associated 
with cognitive and emotional benefits in young adults and long-term 
meditators but is rarely studied in older adults. Additionally, few studies 
have attempted to validate its multi-faceted nature by demonstrating 
the specificity of facets for predicting behavior. The Five Facet Mind-
fulness Questionnaire (FFMQ) measures these different facets, including 
Acting with Awareness (AwA), observe, Describe, nonjudgment, and 
nonreactivity. The aim of this study was to examine the (a) cognitive 
and emotional associations of dispositional mindfulness in older adults 
and (b) multi-faceted nature of mindfulness.
Participants and Methods: sixty healthy non-meditating older adults 
(Mage =75.8, sDage =5.6) completed measures of cognition (attention, 
updating, inhibition, switching, verbal intelligence, everyday cognitive 
errors), a measure of emotion regulation, and the FFMQ. We used sepa-
rate hierarchical regressions to examine whether specific subscales of the 
FFMQ predicted these domains of cognitive and emotional functioning 
(while controlling for age, education, and other facets of the FFMQ).
results: Hierarchical regressions showed higher AwA was associated 
with better updating and attentional performance, and fewer every day 
cognitive errors. similarly, higher nonjudgment was moderately associ-
ated with better emotion regulation. in contrast to these positive asso-
ciations, higher observe was associated with more everyday cognitive 
errors and worse switching performance.
Conclusions: Higher dispositional mindfulness was generally associated 
with better cognitive and emotional functioning in older adults, although 
higher scores on observe suggested poorer functioning. Furthermore, 
we found some evidence suggesting facets of the FFMQ uniquely predict 
domains of cognitive and emotional functioning, lending support to the 
hypothesized multi-dimensional nature of mindfulness.
Correspondence: Hannah Ritchie, Psychology, University of Arizona, 
6639 E Broadway Blvd. Apt 106, Tucson, AZ 85710, United States. 
E-mail: hannahritchie@email.arizona.edu

r. rObbIns, e.L. GLIsKy & M. MeHL. Relation Between 
Social Interaction and Cognitive Functioning in Older Adults: A 
Feasibility Study Using the EAR Technology.
Objective: in older adults higher levels of social engagement are asso-
ciated with better cognitive function as measured by intelligence tests, 
executive functions and memory functioning. research suggests that it is 
the quality of interactions instead of the quantity that impacts cognition.
Participants and Methods: This pilot study used the electronically 
Activated recorder technology to explore the relation between frontal/
executive and memory functioning and social interaction in older adults 
as measured by type of conversation (substantive talk or small talk) 
spoken by the participant while with others. The eAr technology was 
used to collect objective measures of social interaction by recording 
participants’ daily conversations. Participants included 7 females and 
3 males with a mean age of 74.5 years (range=67-80); 17 years of 
education (range=14-19); 7 lived alone and 3 lived with a spouse. 
neuropsychological tests measured executive functions and memory 
functioning.
results: Although small numbers precluded significant findings, a 
Pearson partial correlation coefficient suggested a positive correlation 
between memory functioning and substantive talk with others after 
controlling for living situation (living with a spouse or living alone),  
r (8)=. 56, n.s. results suggested a positive correlation between frontal 

functioning and percentage of substantive talk with others, r (10) = .61, 
n.s., controlled for living situation. specifically, the executive function of 
updating in working memory appears to be correlated with percentage 
of substantive talk with others, r (10)= .41, n.s.
Conclusions: Preliminary findings from this pilot study suggest that 
social interaction, in the form of substantive talk, is positively associated 
with frontal functioning and more specifically, updating, in older adults.
Correspondence: Ruth Robbins, Psychology, University of Arizona, 3742 
East 4th Street, Tucson, AZ 85716, United States. E-mail: ruthrobbins@
email.Arizona.edu

s. rOGers. Cognition and Older Adults’ Agreeableness: Is There 
a Relationship?
Objective: only recent research has started exploring the role of person-
ality as a predictive factor for cognitive performance. This study aimed 
to determine how specific areas of cognitive functioning vary with the 
degree of agreeableness in older adults.
Participants and Methods: 79 older adults (59 women, M age = 77 
years, M education = 16 years) completed a neuropsychological battery 
that included measures from the WAis-iV, WMs-iV, CVlT-ii, DkeFs, 
CoWAT, Trails A & B, BnT, and the roCF. Participants also completed 
the neo-FFi to assess their degree of agreeableness.
results: Bivariate correlation analyses revealed significant positive 
relationships between older adults’ level of agreeableness and their 
performance on WAis-iV Coding, Trails A & B, DkeFs Color naming, 
WMs-iV logical Memory, and WMs-iV Visual reproductionm, all ps 
≤ .05. When divided into classification categories, those with very low 
levels of agreeableness performed significantly worse than all other levels 
of agreeableness on Trails A, Trails B, and rCFT 3’ and 30’ delays, all 
ps < .05. They also scored worse on DkeFs Color naming than those 
with average or high levels of agreeableness, and they performed worse 
on WMs-iV Visual reproduction than those with average, high, or very 
high levels of agreeableness, all ps < .05.
Conclusions: The cognitive abilities of older adults seem to signifi-
cantly vary with their level of agreeableness. Those who are disagree-
able experience worse visual processing speed, divided attention, verbal 
and nonverbal learning, and figure copying relative to those who value 
getting along with others. The disproportionate benefit in nonverbal 
abilities suggests the possibility of a right hemisphere preference for 
agreeableness. These findings suggests that developing skills in agree-
ableness may promote cognitive health, whereas disagreeableness may 
contribute to reduced cognitive functioning. Those who are more agree-
able may also simply try to perform better in testing environments than 
those who may be disadvantaged by skepticism.
Correspondence: Steve Rogers, Ph.D., Psychology, Westmont College, 
955 La Paz Road, Santa Barbara, CA 93108, United States. E-mail: 
sarogers@westmont.edu

L.J. rOTbLaTT, a. HOrGas & M. MarsIsKe. Effects of 
Hypertension and its Pharmacological Treatment in the ACTIVE 
Study.
Objective: While the negative effects of hypertension on cognition have 
been well documented, the current study aimed to investigate whether 
pharmacological treatment of hypertension might moderate these 
effects, and whether such moderation might vary by cognitive domain.
Participants and Methods: Participants were 2802 older adults, 
aged 65-96 (75.9% female), free of frank dementia (MMse>23) who 
completed the baseline assessment of ACTiVe Clinical Trial. in addition 
to cognitive data, participants provided medication audit data. The 
current study coded the number of antihypertensive and non-cardio-
vascular medications. The four dependent variables were reasoning 
(Word series, letter series and letter sets tests), Processing speed (four 
subtasks of the useful Field of View test), immediate Verbal Memory 
(HVlT, AVlT and rBMT Paragraph recall) and the Digit symbol 
substitution Test.
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results: For all outcomes age, gender, and education were statistically 
controlled in Block one of a four-block hierarchical regression. Block 
2, representing objectively and subjectively measured hypertension, 
explained poorer functioning (p<.001) for our reasoning composite and 
for the Digit symbol substitution Test. Block 3, representing the number 
of antihypertensive medications (controlling for overall polypharmacy), 
explained poorer functioning (p<.05) in all cognitive domains assessed. 
in Block 4, medications did not moderate the effects of hypertension 
for any cognitive outcome; multiple rs for the final four block models 
ranged from .422 to .522.
Conclusions: The results replicate negative effects of hypertension 
on multiple cognitive outcomes. Antihypertensive treatment appar-
ently served as an indicator of either greater disease severity, ineffec-
tive disease management, or iatrogenic effects of medication. Future 
research will examine compounding risk associated with other indicators 
of cardiovascular risk and metabolic syndrome, and will also examine 
the effect of hypertension on ten-year cognitive change trajectories in 
ACTiVe.
Correspondence: Lindsay J. Rotblatt, Clinical and Health Psychology, 
University of Florida, 321 SE 3rd Street, E14, Gainesville, FL 32601, 
United States. E-mail: lrotblatt@ufl.edu

s.s. ryCrOFT, T. GIOVanneTTI, J. reILLy, T.F. sHIPLey, 
J. HuLsWIT & r. dIVers. Effects of Age and Task Goal on 
Naturalistic Visual Behaviors.
Objective: subtle functional changes occur in normal and pathological 
aging, but little is known about these changes and their predictive value. 
This study used a novel task to examine eye movements in healthy older 
and younger adults while viewing everyday objects during passive and 
goal-driven behavior. We expected more efficient fixation patterns in 
goal-driven viewing and less efficient patterns in older adults.
Participants and Methods: 26 young adults (ages 18-22) and 24 
non-demented older adults (ages 60-75) viewed everyday objects under 
two instructions manipulating goal-driven visual behaviors: 1) simply 
view and 2) view while verbalizing steps to complete a complex everyday 
task (pack a lunch). An sMi reD-m remote eye tracker was used and 
fixations and dwell times on target and irrelevant areas were coded. 
repeated-measures AnoVAs were conducted for effects of group and 
instruction on visual patterns. Correlations between eye-tracking and 
self-report and neuropsychological measures were examined.
results: There was a significant effect of instruction on target (F=116.22, 
p<0.001) and distractor (F=158.04; p<0.001) fixations, with increased 
target and decreased distractor fixations during goal-driven viewing. 
Further, young adults increased in target dwell times more than older 
adults from the passive to the goal-driven task (F=10.88, p=0.002). 
significant relations emerged between eye-tracking variables and a 
self-report measure of functioning and tests of executive function.
Conclusions: eye movements became more directed and efficient when 
viewing objects with a task goal, and time viewing targets in the goal 
condition may be useful as a sensitive indicator of functional changes 
with age. eye-tracking variables were further validated by relations with 
self-report, and correlations suggest that executive function is related to 
the complex eye movement patterns that occur with naturalistic vision. 
eye tracking is thus a promising tool for detecting and characterizing 
risk for decline in the earliest possible stage.
Correspondence: Sarah S. Rycroft, Psychology, Temple University, 1701 
N. 13th Street, 6th Floor Weiss Hall, Philadelphia, PA 19122, United 
States. E-mail: sarah.seligman@temple.edu

C.L. sanders, s. beHrens, J. TsCHanz, J. MaTyI, M. deCKer, 
r. HOVey & M. nOrTOn. Risk of Cardiovascular Disease and 
Cognitive Status in Middle-aged Adults: The Gray Matters Study.
Objective: To investigate the relationship between cardiovascular 
disease (CVD) risk and cognitive decline in middle-aged adults.
Participants and Methods: 146 persons (66% female) who volun-
teered for a randomized controlled pilot study of a healthy lifestyle 

application were studied for 6 months. Mean (sd) age was 54.2 (6.9), 
with 77% completing a bachelor’s degree or higher. All measures 
were administered at baseline and 6-months. Ten-year risk of expe-
riencing a CVD event was determined using a risk calculator based 
on demographic and health indicators from the 2013 guidelines of the 
American College of Cardiology and American Heart Association Task 
Force. A score >= 7.5% was considered higher risk. Cognitive status was 
assessed by the Montreal Cognitive Assessment (MoCA), rey Auditory 
Verbal learning Test (rAVlT), Multilingual Aphasia examination 
(MAe), and the following niH toolbox measures: list sorting Working 
Memory, Flanker inhibitory Control, and Picture Vocabulary. linear 
mixed effects models examined the association between CVD score 
(time-varying) and cognitive measures. Covariates tested were age, 
sex, education, and BMi.
results: Baseline CVD score [Mean (sd)] = 3.3% (3.1); CVD scores 
increased by an average of .3% (p < .01) for all subjects over 6 months. 
low CVD score (< 7.5%) was associated with higher scores on the 
MoCA (b=.7, p=.06) and rAVlT sum of trials (b=3.7), recognition 
errors (b=-3.0), & interference (b=.8), all p<.05, with the inclusion of 
covariates. CVD score was not significantly associated with other test 
scores nor rate of change on any tests.
Conclusions: individuals at greater risk of cardiovascular disease have, 
on average, worse scores on tests of global cognitive functioning and 
episodic (verbal) memory, even in this sample of subjects with rela-
tively low risk scores. Modifiable lifestyle factors that reduce CVD risk 
may be a target for intervention to promote cognitive functioning in 
mid-to-late life.
Correspondence: Chelsea L. Sanders, Bachelors, Psychology, Utah 
State University, 74 West 300 South, Logan, UT 84321, United States. 
E-mail: chels.laurae@gmail.com

J. beaVer & M. sCHMITTer-edGeCOMbe. Multiple Types of 
Memory and Everyday Functional Assessment in Community 
Dwelling Older Adults.
Objective: Current proxy measures for assessing everyday functioning 
(e.g., questionnaires, performance-based measures, direct observation) 
show discrepancies in their rating of functional status. To identify poten-
tial sources of discrepancy, the present study investigated the predictive 
role of content memory (i.e., memory for information), temporal order 
memory, and prospective memory on multiple proxy measures of func-
tional status in an older adult sample.
Participants and Methods: A total of 197 community-dwelling older 
adults who both met (n = 45) and did not meet (n = 152) criteria for 
mild cognitive impairment (MCi), completed six different assessments 
of functional status (two questionnaires, two performance-based tasks, 
two direct observation tasks) as well as measures of content memory, 
prospective memory, and temporal order memory. Hierarchical linear 
multiple regression analyses were used to determine which measures 
of memory predicted each of the six outcome measures of functional 
ability.
results: Content memory and prospective memory were found to 
significantly predict all measures of functional status (p’s < .05), while 
temporal order memory was significantly predictive of questionnaire 
and direct observation measures (p’s <.05), but not performance-based 
measures.
Conclusions: These results suggest that direct observation and ques-
tionnaire measures may be able to capture components of everyday 
functioning that require context and temporal sequencing abilities, such 
as multi-tasking, not well captured in many current laboratory perfor-
mance-based measures of functional status. Future research should aim 
to inform the development and use of maximally effective and valid 
proxy measures of functional ability.
Correspondence: Maureen Schmitter-Edgecombe, Ph.D., Psychology, 
Washington State University, Department of Psychology, Washington 
State University, Pullman, WA 99164-4820, United States. E-mail: 
schmitter-e@wsu.edu
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C. sCHOen & r. HOLTzer. Impact of Fall-Related Psychological 
and Physiological Factors on Dual-Task Performance in Older 
Adults.
Objective: The current study examined the moderating effects of fall-re-
lated psychological and physiological factors on dual-task (DT) perfor-
mance and task prioritization strategy in a cohort of non-demented, 
community-dwelling older adults (oAs).
Participants and Methods: A cross-sectional sample of 512 oAs 
provided information regarding fall-related psychological factors 
including fear of falling (FoF) and balance confidence using the Activ-
ities-specific Balance Confidence (ABC) scale. These individuals also 
completed a mobility questionnaire assessing fall history and a stan-
dardized assessment of balance performance. Participants’ gait speed 
was calculated for both normal and walking-while-talking (WWT) 
conditions on an instrumented walkway. Cognitive performance was 
measured by accuracy on a serial 7s subtraction task for both single 
and WWT conditions.
results: Adjusted linear mixed effects models revealed that participants 
with high-risk psychological factors (i.e., FoF, low BC, or combined 
FoF/low BC) demonstrated smaller DT costs in gait speed compared 
to those without these risk factors. similarly, participants with high-
risk physiological factors (i.e., falls, low balance, or combined falls/
low balance) demonstrated smaller DT costs in gait speed compared 
to those without.
Conclusions: Consistent with the posture-first hypothesis, results 
suggest that oAs with these specific fall-related risk factors may be more 
likely to prioritize mobility over a cognitively demanding interference 
task in order to maintain safety and postural stability under complex 
DT conditions. With a more complete understanding of the factors influ-
encing attention and mobility functioning in aging, clinicians may be 
better able to develop effective screening tools and intervention strate-
gies for fall prevention in community and rehabilitation settings.
Correspondence: Chelsea Schoen, M.A., Psychology, Ferkauf Graduate 
School of Psychology, Yeshiva University, 200 Rector Place, Apt 4C, NY, 
NY 10280, United States. E-mail: chelseaschoen@gmail.com

T. seIder, e. POrGes, a.J. WOOds & r. COHen. Age-Related 
Changes in Visual Discrimination.
Objective: To characterize age-related changes in visual perceptual, 
spatial, and velocity discrimination using the Visual Assessment Battery 
(VAB) (swearer & kane 1996). Prior research demonstrated age-related 
response time increases and, to a lesser extent, accuracy decreases, for a 
wide variety of visual discrimination tasks. The current study expands 
upon this research by including more elderly adults and more precisely 
measuring form and velocity perception with updated tasks that were 
piloted on the target demographic.
Participants and Methods: The sample consists of forty older adults 
(age ≥ 50 years) who did not meet criteria for mild cognitive impairment 
or dementia. The task includes three simultaneous match-to-sample 
paradigms that were identical aside from the type of visual skill tested: 
discrimination of location, form, and velocity. each task has three 
systematically varied levels of difficulty. Additional visual tasks include 
Benton’s Judgment of line orientation (Jolo) and Facial recognition 
Test (FrT) to independently assess perceptual and spatial ability for 
validation of the VAB.
results: Preliminary data indicated age-related slowing across all VAB 
tasks, with the degree of slowing varying as a function of task diffi-
culty and type (e.g., greater slowing for velocity discrimination, less 
for location). Age-related decreases in accuracy were less widespread, 
but existed for the most difficult level of some tasks. The current study 
provides normative data on the effects of age, task difficulty, and task 
type on response times and accuracy. Validity estimates compare loca-
tion discrimination with Jolo and form discrimination with FrT.
Conclusions: With advanced age, processing speed declines across 
visual functions. Accuracy is more stable with increasing age. The VAB 
provides a potentially useful clinical tool to comprehensively assess 
higher visual function.

Correspondence: Talia Seider, University of California, San Francisco, 
2004 Mowry Rd., Gainesville, FL 32610, United States. E-mail: tseider@
phhp.ufl.edu

M. sOTO, G. CáCeres, n. LóPez & s.F. GuInea. The Influence 
of Cognitive Reserve, Reading Level and Processing Speed on 
Executive Control Ability in Peruvian Healthy Older Adults.
Objective: executive control modulates many of the neuropsychological 
characteristics observed in aging, but in turn, it is influenced by factors 
linked to education as reading level, and basic cognitive mechanisms 
such as processing speed. reading level has been proposed as a cognitive 
reserve measure in elderly people without formal education. The aim 
of this study was to analyze the influence of cognitive reserve, reading 
level and processing speed, over cognitive performance and executive 
control components in Peruvian elderly people.
Participants and Methods: 94 elderly participants, 73 women (mean 
age: 70.86) and 21 males (mean age: 75.05), were assessed by a compre-
hensive neuropsychology battery including reading level task, speed 
of processing test, and the domains of cognitive flexibility, working 
memory, accessing long-term memory and inhibitory control.
results: We used structural equation modeling to obtain latent variables 
of executive control. our analysis showed best fitting model with two 
separate factors: working memory and accessing long-term memory. 
However, latent variable cognitive flexibility showed best fitting only 
if inhibitory control was included. Moreover, we note that the level 
of reading and processing speed have a significant effect on cognitive 
flexibility, accessing long-term memory and working memory.
Conclusions: These results show that executive control exerts a modu-
latory effect on cognitive performance operating like a cognitive reserve 
mechanism. They also demonstrated the importance of formal education 
and processing speed in order to explain cognitive performance vari-
ability observed in Peruvian healthy elderly people.
Correspondence: Marcio Soto, Ph.D., Universidad Católica San Pablo, 
Arequipa, Peru. E-mail: msoto@ucsp.edu.pe

a.r. sTabLer & J. MOrrIs. Sleep Disturbance Severity is 
Associated with Earlier Self-Reported Onset of Cognitive Decline 
Among Older Adults.
Objective: sleep quality impacts cognitive functioning across the 
lifespan. (kronholm et al., 2009). older adults are more likely to expe-
rience both cognitive deterioration and sleep difficulties (keage et al., 
2012). The present study seeks to better understand sleep and cognitive 
functioning among elderly by investigating the extent to which severity 
of sleep disturbance is associated with age of cognitive decline onset in 
a large older adult cohort.
Participants and Methods: Archival data from 5,568 older adult  
(>60 years) participants was selected from the national Alzheimer’s 
Coordinating Center’s uniform Data set (nACC-uDs; Weintraub et al., 
2009), with a sample average of 76.9 (sD = 8.6) years of age, and 14.4  
(sD = 3.8) years of education. gender distribution was 53.5% male. 
Participants estimated the age at which they began experiencing cogni-
tive decline. sleep disturbance severity data was obtained from answers 
to sleep-related questions on the neuropsychiatric inventory Question-
naire. Analyses involved a correlation of sleep disturbance severity and 
age of decline onset, followed by the same correlation while controlling 
for years of education.
results: Average reported age of cognitive decline onset was 70.7  
(sD = 9.2) years. of the full sample, 48.4% reported mild sleep 
disturbance, 35.1% moderate, and 16.5% severe. sleep disturbance 
severity and reported age of cognitive decline onset were significantly 
negatively correlated, r(5,586) = -.038, p = .005. After controlling 
for years of education, this significant negative correlation remained,  
r(5,586) = -.044, p = .001.
Conclusions: older adults with more severe sleep problems may expe-
rience an earlier onset of decline in cognition. sleep difficulties among 
elderly may be related to various psychological, medical, or lifestyle 
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factors that need further exploration. investigation of the specific cogni-
tive problems arising among these earlier decliners with increased sleep 
difficulties is necessary for developing more effective cognitive decline 
screening methods.
Correspondence: Anthony R. Stabler, Doctoral, Roosevelt University, 
1445 W Augusta Blvd., Chicago, IL 60642, United States. E-mail: 
astabler@mail.roosevelt.edu

L. sTraInGe, K. GeTTens, K.J. MannInG, r.F. KaPLan, 
d. WaKeFIeLd, W. WHITe & L. WOLFsOn. Body Mass Index 
and Executive Functioning in a Longitudinal Study of Healthy 
Elderly.
Objective: Vascular risk factors in middle age, including hyperten-
sion and obesity, are associated with impaired executive functioning. 
However, preliminary evidence suggests the relationship between weight 
and cognition among older persons (> 65 years old) may be reversed. 
The current investigation examined baseline body mass index (BMi) as a 
predictor of executive function (eF) in a 4-year study of healthy elderly.
Participants and Methods: 97 participants between the ages of 75 and 
90 years were evaluated at baseline and four years. BMi was calculated 
from participants’ baseline height and weight. eF was assessed using the 
Trail Making Test Part B and the stroop Color-Word Test. Hierarchical 
regression analyses predicting follow-up eF scores from baseline BMi 
controlled for age, education, estimate of iQ, and baseline performance 
on respective eF tests.
results: At baseline, 44% of participants were overweight (BMi  
between 25 and 30 kg/m2), and an additional 16% were obese  
(BMi > 30 kg/m2). The remaining 40% of participants had BMis  
< 25 kg/m2. Performance on both tests of eF differed significantly by 
baseline BMi category (Trails B: F=4.531, p=0.016; stroop: F=5.163, 
p=0.009), with better performance in the overweight and obese partic-
ipants compared to normal weight participants. regression analyses 
revealed that higher baseline BMi was significantly predictive of better 
performance on Trails B at 4-year follow-up (β=-0.285; p=0.020) and 
better performance on the stroop task at 4-year follow-up (β=0.255; 
p=0.007). BMi was not associated with blood pressure or serum lipo-
proteins at either time point.
Conclusions: in contrast to historical findings in younger people, the 
current investigation demonstrated that greater baseline BMi was asso-
ciated with better eF at 4-year follow-up.
Correspondence: Lauren Strainge, Psychiatry, University of Connecticut 
Health Center, Department of Psychiatry, UConn Health, 263 
Farmington Avenue, MC1410, Farmington, CT 06030-1410, United 
States. E-mail: lauren.strainge@uconn.edu

e.K. VernOn, s. beHrens, J. MaTyI & J. TsCHanz. Sleep 
Disturbance and its Association with Cognitive Status in a 
Population Based Sample of Older Adults: The Cache County 
Memory Study.
Objective: sleep disturbance increases with aging, with up to 25% 
of older adults reporting having had insomnia. insomnia and other 
sleep difficulties have been associated with cognitive decline and risk 
for Alzheimer’s disease (AD). We examined whether sleep disturbance 
was associated with worse cognitive functioning in a population-based 
sample of older adults.
Participants and Methods: 4736 individuals (57.2 % female) partici-
pated in a longitudinal study of risk factors for AD and cognitive decline. 
sample age and education [mean (sD)] = 74.6 (6.48) and 3.19 (2.89), 
respectively. Cognitive status was measured using the Modified Mini-
Mental state exam (3Ms) at 3 - 4 year intervals for up to 12 years  
(4 visits). sleep disturbance was ascertained through self-report of 
having had sleep problems or insomnia. linear mixed models were used 
to examine the association between sleep disturbance (time-varying) 
and cognitive status (3Ms). Covariates included age, education, APoe 
genotype, and gender.

results: Mean (sD) baseline 3Ms score was 89.20 (9.62) (3Ms 
maximum score = 100). At baseline, 39.1% of participants reported 
having had sleep problems. report of sleep problems was associated 
with higher 3Ms scores (b = -0.283, p = 0.031), with the inclusion of 
covariates (age, gender, education, and APoe status). There were no 
differences in rate of decline in 3Ms by report of sleep disturbance.
Conclusions: individuals reporting a sleep disturbance were more likely 
to perform better on the 3Ms compared to those who did not report a 
sleep disturbance. The results were unexpected and potentially reflect 
beneficial cognitive effects regarding use of sleep medications or other 
interventions used to treat sleep disturbance. Future work will examine 
this issue and type of sleep disturbance in this population.
Correspondence: Elizabeth K. Vernon, BA, Psychology, Utah State 
University, 694 S 600 E, River Heights, UT 84321, United States. 
E-mail: ekvernon@aggiemail.usu.edu

L.C. WaLzaK & W.J. L. THOrnTOn. Vascular Illness Burden 
Predicts Theory of Mind Performance in Older Adults.
Objective: Theory of Mind (ToM) allows us to reason about cogni-
tive and affective states in order to understand and predict behavior. 
Past research has identified pulse pressure as a risk factor for reduced  
ToM in older adults and suggests that cognitive ToM is particularly 
vulnerable. However, it is unclear whether other health risk factors 
are linked to reduced ToM and what mechanisms underlie this asso-
ciation. We examined the unique contributions of age, neurocognitive 
performance, and vascular and nonvascular illness burden in ToM in 
older adults.
Participants and Methods: 86 older adults (59 females; 27 males,  
M = 72 years) completed standardized measures of neurocognition, 
cognitive ToM, and affective ToM. Participants also completed an 
inventory of health conditions from which we derived illness burden 
estimates of vascular and nonvascular risk using beta weights. using a 
path analysis approach, we identified direct and indirect predictors of 
ToM and tested the strength and direction of these predictors through 
mediation modeling.
results: greater severity of vascular illness burden was associated with 
poorer cognitive ToM (β = -.51, 95% Ci = [-.90, -.41], p < .000) and 
affective ToM (β = -.24, 95% Ci = [-.58, -.03], p = .03) after controlling 
for age and sex. nonvascular illness burden did not predict cognitive or 
affective ToM. Vascular illness burden indirectly influenced cognitive 
ToM through its effect on executive functioning, which accounted for 
18% of the total effect, PM = .18. Vacular illness burden also directly 
influenced cognitive ToM independent of its effect on executive func-
tioning (c’ = -0.51, p = .002).
Conclusions: our findings underscore the specific importance of 
vascular health as a risk factor for declines in ToM. given that older 
adults are at increased risk for acquiring vascular risk factors that 
contribute to cognitive dysfunction and social deficits, a deeper under-
standing of ToM within a multidimensional framework is clinically 
relevant for developing effective interventions in later life.
Correspondence: Laura C. Walzak, B.A. (Hons), Clinical Psychology, 
Simon Fraser University, Department of Psychology, 8888 University 
Drive, Burnaby, BC V5A 1S6, Canada. E-mail: lwalzak@sfu.ca

V.J. WasserMan, y. LIu, T. anG, s. KIMberLy, C. deCarLI & 
r. au. Cognitive Markers of Brain Aging: How Young Can We Go?
Objective: neuroimaging biomarkers have been traditionally accepted 
as early indices of Alzheimer’s disease (AD). Cognitive markers are often 
presumed to appear later in the course. This study examined to what 
extent cognitive measures correlated with neuroimaging biomarkers in 
a young to middle-aged community-based sample.
Participants and Methods: Dementia-free participants of the Fram-
ingham Heart study Third generation cohort were divided into young 
(age 25-44) and middle-aged (age 45-64) groups. Both groups were 
administered a comprehensive neuropsychological (nP) test battery 
and a brain Mri scan. Brain measures obtained from volumetric Mri 
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parameters included volumes of total and lobar grey matter and white 
matter, hippocampal as well as white matter hyperintensity volume 
(WMH). linear regression relating nP scores to Mri metrics within age 
groups were adjusted for sex & education.
results: For both age groups, frontal grey matter was positively associ-
ated with tests of memory, attention, executive function and language, 
while temporal white matter correlated positively with visuospatial func-
tioning. in young adults (n=738; 56% female, mean age=38) and in 
the middle-aged group (n=1312; 51.5% female, mean age=52), larger 
total white matter volume was associated with better performance in 
immediate visual memory. larger hippocampal volume was positively 
associated with visuospatial functioning in young adults, and with tests 
of memory and language in middle aged adults. Higher WMH was 
significant only in middle-aged adults and was associated with poorer 
performance on memory and executive function tests (all p<0.05).
Conclusions: These results suggest potential for cognitive indices to 
serve as surrogates to Mri biomarkers in younger populations asymp-
tomatic for AD.
Correspondence: Victor J. Wasserman, Psychological and Brain 
Sciences, Boston University, 5 Royce Rd, Apt. 26, Allston, MA 02134, 
United States. E-mail: wasserman.victor@gmail.com

V.J. WasserMan, y. LIu, T. anG, s. KIMberLy, C. deCarLI 
& r. au. The Association of Neuropsychological Test Error 
Responses to Neuroimaging Biomarkers in Young and Middle-
Aged Adults.
Objective: research on Alzheimer’s disease is increasingly focused on 
symptom detection well before overt clinical symptoms are apparent. 
The Boston Process Approach is a cognitive evaluative approach that 
considers extraneous and error responses. We examined whether 
neuropsychological test errors were associated with Mri neuroimaging 
biomarkers among younger adults presumed to be cognitively intact.
Participants and Methods: The study population included young 
(aged 25-44) and middle-aged (aged 45-64) Framingham Heart study 
3rd generation participants who completed neuropsychological testing 
and Mri brain imaging. Conventional neuropsychological tests were 
coded for commission errors (confabulation, perseveration, interference, 
loss of set) and summed to create a sum of Total errors (sTe) score. 
Brain Mri outcomes included hippocampus volume, total and lobar 
grey and white matter volume, and white matter hyperintensity volume 
(WMH). linear regression was used to estimate the association between 
sTe score and Mri outcomes within age cohorts.
results: Among young adults (n=738; 56% female, mean age=38 
years), increasing sTe was associated with smaller total and frontal grey 
brain matter volume (p<0.01) and larger occipital white matter volume 
(p<0.05). Among middle-aged adults (n=1,312; 51.5% female, mean 
age=52 years), increasing sTe was associated with smaller temporal 
white matter volume and hippocampal volume (p<0.05).
Conclusions: our study is the first to describe an association between 
neuropsychological test errors and subtle differences in brain morphology 
in a young adult sample. Future research will reveal whether measure-
ment of neuropsychological test commission errors may provide an 
alternative to more intrusive and expensive neuroimaging biomarkers 
for early detection of AD.
Correspondence: Victor J. Wasserman, Psychological and Brain 
Sciences, Boston University, 5 Royce Rd, Apt. 26, Allston, MA 02134, 
United States. E-mail: wasserman.victor@gmail.com

a. WeaKLey, M. sCHMITTer-edGeCOMbe & J.W. TaM. 
Effectiveness of a Video-based Aging Services Technology 
Education Program for Clinical Care Professionals.
Objective: Physical, medical, and cognitive changes that often co-occur 
with advancing age can impact a person’s ability to function inde-
pendently. Although a number of aging services technologies (AsTs) 
have been developed with demonstrated improvement in functional 
outcome and safety, an underutilization gap remains. To lessen the 

gap, the study aim was to develop a video-based program to improve 
awareness of AsTs and recommendation potential among clinical care 
providers.
Participants and Methods: sixty-five clinical providers from a range 
of professions were presented videos covering AsTs related to memory, 
medication management, and daily living. Participants completed 
program effectiveness measures before and after the video program 
assessing objective and perceived AsT knowledge, attitude, stigma, 
self-efficacy, and recommendation potential.
results: T-tests revealed that participants’ objective and perceived AsT 
knowledge improved from pre to post-program, as did self-efficacy. 
Participants’ recommendation potential also increased with 95.2% 
stating they are more likely to recommend AsTs. Participants benefitted 
equally from the program regardless of years of experience or previous 
AsT familiarity with the exception of objective (high experience group 
had greater gain) and subjective (low familiarity group had greater gain) 
knowledge. A hierarchical regression with professional factors entered 
first, followed by program effectiveness measures, demonstrated that 
change in self-efficacy and perceived knowledge significantly predicted 
recommendation potential.
Conclusions: The AsT education program was effective at improving 
care providers’ awareness of AsTs. Perceived knowledge gain and 
improved self-efficacy contributed to overall recommendation poten-
tial. notably, the program appeared to benefit all providers regardless 
of years of experience or prior AsT knowledge.
Correspondence: Alyssa Weakley, Clinical Psychology, Psychology, 
Washington State University, 710 SE Chinook dr Apt K52, Pullman, 
WA 99163, United States. E-mail: alyweakley@gmail.com

dementia (non-ad)

e. aLVarez, M. rOdrIGuez, r. duara, M. GreIG & 
d. LOeWensTeIn. Differences Between Monolingual and 
Bilingual Individuals With Mild Cognitive Impairment on Memory 
Screening.
Objective: The aim of this study was to compare differences in cogni-
tive impairment on a memory screening evaluation between groups of 
monolingual and bilingual older adults with mild cognitive impairment 
(MCi).
Participants and Methods: The sample included 50 participants 
divided into: Bilingual (n=19), monolingual english (n=15), and 
monolingual spanish (n=16) groups. The monolingual english group 
age range was 55-75 (M=67.40, sD=7.670), and education range 
12-20 years (M=15.13, sD=2.696). The monolingual spanish group 
age range was 57-75 (M=70.00, sD=5.922) with years of education 
between 12-16 (M=13.13, sD=1.455). The Bilingual group age range 
was 61-75 (M=70.37, sD=4.573), and education range 12-19 years 
(M=14.95, sD= 2.392). The memory screening evaluation included the 
Mini-Mental status examination (MMse), logical Memory i (lMi) and 
ii (lMii), loewestein-Acevedo scale for semantic interference (lAssi), 
and Category Fluency. MAnCoVA was used to compare the cognitive 
performance in the three groups.
results: Bilingual individuals exhibited better performance on MMse 
[F(2,49)=4.608, p=.015]. sidak’s post hoc analysis of means revealed 
a significant difference between the bilingual and monolingual-spanish 
group in MMse performance (p=.021).
Conclusions: The MMse was the only test that showed significance 
which implicates that this may not be a culturally sensitive screening 
measure. This is consistent with previous findings in the literature. 
examination of the means showed that the bilingual group scored 
significantly higher than the monolingual spanish group, indicating that 
speaking two languages may be a protective factor in overall cognitive 
functioning. This study was supported by state of Florida, Department 
of elder Affairs, Memory Disorders Clinic grant (2015-16).
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Correspondence: Elvin Alvarez, MS, Psychology, Albizu University, 
5201 NW 7th ST, 406W, Miami, FL 33126, United States. E-mail: 
elvinalvarez@gmail.com

G. CHaney, J. derIGHT, s.L. aITa, a. sPears, C. OnyIKe & 
V. KaMaTH. A Meta-analysis of Neuropsychological Functioning, 
Social Cognition, and Olfaction in the Frontotemporal Dementias.
Objective: Frontotemporal dementia (FTD) constitutes abnormalities 
in social conduct, self-control, and language due to frontal lobe degen-
eration. The aim of this meta-analysis was to elucidate which measures 
of neuropsychological, social cognitive, and olfactory functioning best 
discriminate the diverse clinical phenotypes of FTD.
Participants and Methods: our search yielded 1,293 publications, 
with 144 publications meeting inclusion criteria. Patient groups included 
behavioral variant FTD (bvFTD; n=410), semantic variant primary 
progressive aphasia (svPPA; n=508), nonfluent variant PPA (nfvPPA; 
n=269), and logopenic variant PPA (lvPPA; n=109). We calculated 
effect size with Cohen’s d and assessed heterogeneity with Cochran’s 
Q-statistic using a random effects model.
results: The analyses revealed a large overall effect size across all 
studies (d = -2.16). For the FTD subtypes, the measures with the 
largest effect sizes were category fluency for bvFTD (d = -3.59), Frontal 
Assessment Battery for lvPPA (d = -8.23), stroop Test for nfvPPA  
(d = -5), and graded naming Task for svPPA (d = -9.19). FTD patients 
performed worse across all domains, with olfactory performance  
(d = -1.69) distinguishing the groups more than neuropsychological 
subdomains and social cognitive tests. Conversely, neuropsychological 
tests (d = -2.36) had the largest effect size for bvFTD compared to social 
cognitive and olfactory measures.
Conclusions: overall, executive functioning measures showed the 
largest difference between controls and the bvFTD and nfvPPA groups. 
Tests of language and global cognition were most discrepant for svPPA 
and lvPPA groups. Additionally, olfactory performance may be a useful 
diagnostic tool in distinguishing FTD patients; however, these latter 
findings are based on limited studies suggesting the need for improved 
social cognitive and olfactory studies in bvFTD. These findings indicate 
that clinical evaluation of FTD must be as nuanced as the phenotypes 
themselves.
Correspondence: Grace-Anna Chaney, Bachelor of Science, Psychiatry 
and Behavioral Sciences, The Johns Hopkins University, 600 N. Wolfe 
Street, Meyer 218, Baltimore, MD 21287-7218, United States. E-mail: 
gchaney2@jhmi.edu

G. CHeran, L. Wu, M. ManOOCHeHrI, s. CInes, e. FaLLOn, 
T. LynCH, J. HeIdebrInK, H. PauLsOn, s. Lee, e. Huey  
& s. COsenTInO. Cognitive and Behavioral Measures in Early 
bv-FTD.
Objective: early diagnosis of frontotemporal lobar dementia is vital 
to enable early treatment and behavioral interventions before signifi-
cant disease progression. examination of pre-symptomatic carriers of 
a genetic mutation for FTD offers the opportunity to identify the very 
earliest cognitive and behavioral features of the disease. The current 
study examined the sensitivity of a range of cognitive tests for detecting 
differences between pre-symptomatic carriers of the MAPT mutation 
and non-carrier controls drawn from the same families.
Participants and Methods: 59 individuals from families carrying 
MAPT mutations completed a comprehensive battery of neuropsy-
chological tests, and were assigned a Clinical Dementia rating (CDr) 
scale score. Questionnaires were completed by a family member infor-
mant well known to the individual, reporting on social and behavioral 
measures. The 59 subjects include 48 non-carriers, 5 carriers assigned 
a CDr=0 and 6 carriers assigned a CDr=0.5, indicating very mild 
dementia. A Wilcoxon rank test was used to compare 25 social, behav-
ioral, and cognitive measures between the two groups.
results: no comparisons survived stringent correction for 25 compari-
sons, but three measures differed between the two groups with a p<0.01: 

Boston naming, the Perspective-taking score of the interpersonal reac-
tivity index, and the social norms Questionnaire from the nACC FTlD 
Module 2.0. Carriers received lower scores on average in 21 out of 25 
tests.
Conclusions: While these results should be interpreted with caution as 
they do not survive correction for multiple comparisons, they provide 
early evidence that naming, informant-completed behavioral measures, 
and measures of crystalized social knowledge may be sensitive to detect 
the earliest symptoms of bv-FTD.
Correspondence: Gayathri Cheran, Bachelor of Science, Neurology, 
Columbia University Medical Center, 630 West 168th Street P&S 
Box 16, New York, NY 10032, United States. E-mail: gc2646@cumc.
columbia.edu

M.P. FOss, T. GeFen, e. rOGaLsKI & s. WeInTraub. Revision 
of the Northwestern University Famous Faces Test (NUFFACE-R): 
Face Naming and Knowledge in Primary Progressive Aphasia 
(PPA).
Objective: Face naming in Primary Progressive Aphasia (PPA) can 
result from failures of name retrieval, or an inability to link the face 
to its name or its semantic associations. The northwestern university 
Famous Faces Test was revised (nuFFACe-r) to identify the locus of 
failure in word-object (i.e., name-face) linkages in patients with PPA.
Participants and Methods: stimuli were 16 updated black-and-white 
photos of famous persons and their 16 names on individual cards. There 
were four conditions: 1) face naming; 2) verbal description of facts 
related to the face; 3) verbal description in response to the printed name; 
and 4) face-to-name matching (multiple-choice format, two cards with 
8 faces each). Total score for each condition was 32. Twenty one cogni-
tively-healthy controls (nC) and 10 individuals with PPA participated 
in this preliminary study.
results: no differences were found between groups in age (PPA mean 
= 68±8.5; nC mean = 67±11.5), education, gender, or racial makeup 
(p<0.05, for all). nC mean scores were near ceiling and significantly 
higher than scores of the PPA group on all conditions. The PPA group 
showed greatest difficulty with face naming (mean=8±7.4). Although 
face descriptions (mean=15±9.4) and printed name descriptions 
(mean=17±9.4) were at ~50% accuracy, both were superior to face 
naming (all p<0.05). PPA patients performed significantly better on 
face-to-name matching (mean score=29±5.6) compared to the other 
tasks (all p <0.01).
Conclusions: The primary locus of face naming failure occurred on 
tasks requiring name retrieval. Verbal descriptions of the face or name 
were better, indicating access to semantic information via either the face 
or the name. scores were highest for face-name matching, indicating 
preserved linkages between words and visual face stimuli. overall, 
naming failures on the nuFFACe-r appear to represent lexical retrieval 
problems rather than deficits accessing semantic knowledge.
Correspondence: Maria P. Foss, PHD, Neuroscience and Behavioral 
Science, University of São Paulo, 600 N Mc Clurg CT # 407, Rua H, 
525 Condominio Quinta da Boa Vista A, Chicago, IL 60611, United 
States. E-mail: mpfoss@gmail.com

d. PuTCHa, C.d. Kay, s. MCGInnIs, b.C. dICKersOn & 
J.C. sHerMan. Characterization of Cognitive Impairment in 
Posterior Cortical Atrophy.
Objective: Posterior cortical atrophy (PCA) is a progressive neuro-
cognitive disorder characterized by primary visuoperceptual deficits 
and parieto-occipital atrophy, with relative sparing of other domains. 
While visuospatial deficits can remain the primary deficit, we sought 
to determine the extent to which other cognitive domains are impacted 
throughout disease progression, and to relate cognitive performance to 
neurological findings.
Participants and Methods: Twenty individuals (mean age = 63.4 
years, 13F) referred for neuropsychological assessment were diag-
nosed with PCA based on neurological, neuropsychological exams, and 
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neuroimaging. To compare performances across disparate clinical test 
batteries, we calculated a percent impairment score by domain. statis-
tical analysis was then conducted to determine associations between 
cognitive performance, and various neurological findings, specifically 
the presence of Parkinsonian features.
results: While visuospatial impairment was prominent as expected 
(78%), 87% impairment was also observed in Processing speed, 42% 
impairment in Attention/Working Memory, 61% impairment in the 
Memory, 60% impairment in executive Functions, and 48% impair-
ment in language. There was a significant difference in memory impair-
ment in patients who exhibited Parkinsonism (P+) compared to those 
who did not (P-), with the P+ group demonstrating more severe memory 
impairment compared to the P- group (t=2.8, df=9.3, p=0.02).
Conclusions: This characterization of neuropsychological profiles 
across different forms of PCA, those with and without Parkinsonian 
features, may offer clues clarifying previously mixed findings on  
cognitive performance outside of the visuospatial domain as well as 
underlying etiology. Future work will investigate structural Mri and 
molecular biomarkers (e.g., Tau) to further elucidate underlying mech-
anisms of disease progression.
Correspondence: Deepti Putcha, PhD, Psychiatry, Massachusetts 
General Hospital, Psychological Assessment Center, One Bowdoin 
Square, Boston, MA 02114, United States. E-mail: deepti.putcha@
gmail.com

K.a. WyMan-CHICK, G.M.G. WOrTHInGTOn, T. JOnes, 
s.a. sPerLInG & C.a. MannInG. The Impact of a Previous 
Diagnosis of Mild Cognitive Impairment on Mood and Quality 
of Life in Caregivers and Patients Recently Diagnosed With 
Dementia.
Objective: it is unknown if a diagnosis of Mild Cognitive impairment 
(MCi) prior to conversion to dementia impacts mood or quality of 
life (Qol) when receiving a diagnosis of dementia. it may serve as a 
protective factor by preparing patients for a dementia diagnosis, or the 
knowledge of increased risk for dementia could increase anxiety and 
negatively impact Qol at dementia diagnosis.
Participants and Methods: Participants were recruited from The 
university of Virginia Memory and Aging Care Clinic where they were 
followed closely by neuropsychologists. The study included 18 individ-
uals who converted from MCi to dementia within the past 6 months 
(38.8% male, Age = 77.4±5.8, education = 13.4±4.8) and 17 indi-
viduals diagnosed with dementia in the past 6 months who were not 
previously diagnosed with MCi (29.4% male, Age = 77.0±9.29, educa-
tion = 12.7±4.4). Participants and caregivers completed Quality of life 
in Alzheimer’s disease (Qol-AD), Center for epidemiologic studies 
Depression scale-revised (CesD-r), neuropsychiatric inventory Ques-
tionnaire (nPi-Q), instrumental Activities of Daily living scale (iADl). 
Caregivers also completed the zarit Burden interview-short (zBi). inde-
pendent samples t-tests were performed to compare demographics and 
self-report measures across the two groups.
results: The group who progressed from MCi did not differ from the 
group who did not have a previous MCi diagnosis on demographics 
or on Qol-AD, CesD-r, nPi-Q, or iADl. There was no significant 
difference between the caregivers on Qol-AD, CesD-r, nPi-Q, or zBi.
Conclusions: in this small sample, a previous diagnosis of MCi did 
not impact Qol, iADls, mood, or caregiver burden in patients newly 
diagnosed with dementia. These preliminary findings are the result of 
a new program designed to coordinate care for individuals with a new 
diagnosis of dementia in Virginia. The sample size is expected to increase 
over time. Future studies will examine if patient-centered coordination 
of services can improve Qol and delay nursing home placement.
Correspondence: Kathryn A. Wyman-Chick, PsyD, Department of 
Neurology, University of Virginia, PO BOX 800394, Charlottesville, VA 
22908-0394, United States. E-mail: kwyman@pacificu.edu

MCI (Mild Cognitive Impairment)

C. berezuK, K.K. zaKzanIs, J. raMIrez & s.e. bLaCK. 
Managing Money Matters: Financial Management is Associated 
with Increased “Functional Reserve” in Mild Cognitive 
Impairment.
Objective: The purpose of this study is to examine whether financial 
management is associated with greater functional independence in 
individuals with mild cognitive impairment (MCi). We hypothesized 
that financial management experience may increase one’s “Functional 
reserve”, thus promoting independence across other, unrelated instru-
mental activities of daily living (iADls).
Participants and Methods: individuals with MCi were taken from 
the Alzheimer’s Disease neuroimaging initiative (n=862). iADls and 
iADl experience was assessed with the Functional Activities Ques-
tionnaire. We conducted ten Chi-square analyses comparing financial 
management experience (dichotomous) and dependence on each iADl 
(categorical).
results: no group differences existed in Mini-Mental state examination 
(MMse) scores, age, and years of education, although women were 
more likely to have experience managing finances (p<.001). Chi-square 
analyses suggest that financial management experience is associated 
with greater independence in the ability to manage finances (p<.001); 
assemble tax and business forms (p<.001); play a game of skill or hobby 
(p=.047); follow TV, books, or magazines (p=.009); and remember 
appointments and important dates (p=.002).
Conclusions: Although it is intuitive that financial management experi-
ence is associated with the ability to manage finances in individuals with 
MCi, it is interesting that this experience is also related to independence 
in other iADls. given that managing finances is highly multifaceted, 
shared neural networks may exist between managing finances and other 
iADls. Therefore, these findings may have implications for identifying 
those at a higher risk for functional decline. For example, a lack of finan-
cial experience may result in a lower “Functional reserve”, increasing 
the probability of functional dependence overall. Future longitudinal 
studies are needed. Additionally, it would be of interest to study the 
impact that experience in other iADls, such as shopping and cooking, 
has on functional disability.
Correspondence: Courtney Berezuk, Psychological Clinical Science, 
University of Toronto Scarborough, 18 Yonge Street, Unit 3104, 
Toronto, ON M5E 1Z8, Canada. E-mail: courtney.berezuk@gmail.com

C. berezuK, K.K. zaKzanIs, J. raMIrez, M. sHarMa & 
s.e. bLaCK. Sex Differences in “Functional Reserve” and Decline 
in Mild Cognitive Impairment from the Alzheimer’s Disease 
Neuroimaging Initiative: A Longitudinal Analysis.
Objective: The purpose of this study was to compare decline of instru-
mental activities of daily living (iADls) between men and women 
with mild cognitive impairment (MCi) and the impact of “Functional 
reserve”.
Participants and Methods: Participants with MCi at baseline 
(male=498; female=336) were taken from the Alzheimer’s Disease 
neuroimaging initiative. The outcome measure was dependence on 
the Functional Activities Questionnaire (FAQ). iADl experience was 
also quantified from the FAQ. We ran linear mixed-effects models with 
time, sex, age, and baseline Mini-Mental state examination (MMse) 
entered as fixed effects and a random intercept adjusting for unac-
counted subject variability. Additional models also included a random 
slope for time and a fixed effect for iADl experience.
results: in the first model, women had lower FAQ scores at baseline 
(p=.013) but showed faster decline over time (p<.001). Additionally, 
time since baseline (p<.001), greater age (p=.015), and lower base-
line MMse (p<.001) predicted higher FAQ scores. After accounting 
for subject variability in functional change, women continued to show 
lower scores at baseline (p=.009), although no sex difference was found 
in the rate of change. in the final model, no sex differences existed after 
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adjusting for iADl experience. However, experience was associated with 
better functional ability at baseline (p<.001) but not the rate of decline.
Conclusions: These results suggest that men may present with greater 
functional dependence in MCi, although women may decline at a faster 
rate. However, this initial female advantage may be mediated by greater 
iADl experience. We hypothesize that performing iADls may result in 
a greater “Functional reserve”, protecting against disability. Women no 
longer showed faster decline once the rate of change was allowed to vary 
across subjects, suggesting that other factors may intercede the relation-
ship between sex and function. Further research is indicated given mixed 
findings in the research literature and in keeping with our findings.
Correspondence: Courtney Berezuk, Psychological Clinical Science, 
University of Toronto Scarborough, 18 Yonge Street, Unit 3104, 
Toronto, ON M5E 1Z8, Canada. E-mail: courtney.berezuk@gmail.com

F.e. CaMbrOnerO, J.e. neaL, d. LIu, K. GIFFOrd, J.G. Terry, 
s. naIr, K.r. PeCHMan, K.e. OsbOrn, e. MOOre, e. GOrdOn, 
M. babICz, J.e. bOGner, r. MarTIn-WILLeTT, C. seabOLT, 
M. THursby, T.J. HOHMan, s.P. beLL, T.J. WanG, J.J. Carr 
& a.L. JeFFersOn. APOE genotype modifies the association 
between central arterial stiffening and neuropsychological 
functioning in mild cognitive impairment: The Vanderbilt 
Memory & Aging Project.
Objective: Arterial stiffening increases the risk of incident Alzheimer’s 
disease (AD). This study tested the interaction between arterial stiff-
ening and a genetic susceptibility risk factor for AD (APoe genotype) 
on neuropsychological functioning among older adults.
Participants and Methods: Vanderbilt Memory & Aging Project partic-
ipants with normal cognition (nC, n=162, 72±7 years, 29% APOE-ε4 
carrier) and mild cognitive impairment (MCi, n=121, 73±8 years, 42% 
APOE-ε4 carrier) were studied. Participants completed neuropsycho-
logical assessment and cardiac magnetic resonance imaging to assess 
central arterial stiffening of the aortic arch using pulse wave velocity 
(PWV, m/s). linear regression models stratified by cognitive diagnosis 
(nC, MCi) related aortic PWV x APOE-ε4 status to neuropsychological 
performances. Models adjusted for age, race/ethnicity, education, body 
mass index, and Framingham stroke risk Profile.
results: in nC, PWV x APOE-ε4 was unrelated to all neuropsycholog-
ical performances (p-values>0.08). in MCi, PWV x APOE-ε4 related to 
performances on California Verbal learning Test-ii recognition (β=-
0.09, p=0.02), Tower Test (β=-0.44, p=0.04), Hooper Visual organiza-
tion Test (β=-0.43, p=0.002), Biber Figure learning Test (BFlT) long 
Delay Free recall (β=-0.91, p=0.04) and BFlT recognition (β=-0.03, 
p=0.008). Among MCi participants with higher aortic PWV, APOE-ε4 
carriers had worse performances than non-carriers. excluding partici-
pants with cardiovascular disease (CVD) and atrial fibrillation yielded 
similar effects.
Conclusions: in prodromal AD, presence of the APOE-ε4 allele modifies 
the association between central arterial stiffening and neuropsycho-
logical performances. These deleterious effects correspond to over 3 
years of advancing age and cannot be explained by shared vascular risk 
factors or CVD. results add to a growing body of evidence for gene- 
environment interactions on neuropsychological functioning in adults 
at highest risk for AD.
Correspondence: Francis E. Cambronero, Vanderbilt University, 1207 
17th Avenue South, Suite 204, Nashville, TN 37212, United States. 
E-mail: francis.cambronero@vanderbilt.edu

C.L. CrOOK, G. PaPandOnaTOs, b. OTT & G. TreMOnT. 
Refinement of a Telephone Screening for Mild Cognitive 
Impairment.
Objective: Accessible screening measures are important for identifying 
amnestic Mild Cognitive impairment (aMCi), which is associated with 
increased risk for Alzheimer’s disease. The Minnesota Cognitive Acuity 
screen (MCAs), a telephone-administered cognitive test, has good 
sensitivity (86%) and adequate specificity (78%) for distinguishing 

between healthy controls (HC) and aMCi. To improve accuracy, we 
added learning and recognition memory components to the original scale 
(MCAs-M). This study compared accuracy of the original and modified 
instruments for discriminating between HC and aMCi.
Participants and Methods: We examined 30 HC and 30 aMCi. groups 
did not differ in education (HC M =15.87; aMCi M= 14.80), but the 
aMCi group was older (HC M = 65.73; MCi M = 72.37). Participants 
completed measures two weeks apart; half received the MCAs followed 
by two administrations of the MCAs-M and half received the MCAs-M 
followed by two administrations of the MCAs. roC analyses were 
conducted on both measures to determine accuracy for distinguishing 
HC and aMCi.
results: The MCAs had an AuC of .98 (95% Ci = .96-1.00) and the 
MCAs-M was .99 (95% Ci = .97– 1.00). sensitivity and specificity for 
the MCAs was 91% and 93%, respectively. For the MCAs-M, sensitivity 
was 96% and specificity was 98%, respectively.
Conclusions: Findings demonstrate that both tests performed very well 
in distinguishing between HC and aMCi, although the optimal sensi-
tivity and specificity of the MCAs-M was higher than for the MCAs. 
This modified screening measure may be useful for early identification 
of individuals at heightened risk for dementia.
Correspondence: Cara L. Crook, Neuropsychology, Rhode Island 
Hospital, 593 Eddy Street, Neuropsychology Program, Physicians Office 
Building, Suite 430, Providence, RI 02903, United States. E-mail: cara.
crook@gmail.com

J. beaVer, M. bOeGe, K. daVIs, r. braLey & M. sCHMITTer-
edGeCOMbe. Characterizing Omission Errors in Everyday Task 
Completion and Cognitive Correlates in Individuals with Mild 
Cognitive Impairment and Dementia.
Objective: Functional ability declines with age and cognitive impair-
ment. This study investigated errors of omission made by communi-
ty-dwelling older adults completing everyday tasks in a naturalistic 
setting. identifying types of task steps left incomplete during everyday 
task completion can aid in early detection of cognitive impairment and 
compensatory and assistive technology development.
Participants and Methods: sixty-five cognitively healthy older adults 
(HoA), 52 individuals with mild cognitive impairment (MCi), and 13 
individuals with dementia completed neuropsychological measures of 
memory, processing speed, and executive functioning, as well as eight 
different activities of daily living (e.g., watering plants) in a naturalistic 
environment. Task steps were divided into preparatory, action-oriented, 
and concluding steps, and proportion of omission errors was calcu-
lated for each step type across the eight activities, and compared across 
groups.
results: For action-oriented steps, the number of omission errors 
increased with cognitive impairment (HoA < MCi < dementia). in 
contrast, for preparatory and concluding steps, the dementia group 
committed more omission errors than both the MCi and HoA groups, 
which did not differ. Memory consistently correlated with all three 
types of omission errors for the neurologically impaired group (MCi 
and dementia).
Conclusions: The results suggest that action-oriented steps in everyday 
task completion may be the first to be affected in the process of cognitive 
decline, whereas preparatory and concluding steps may be preserved 
longer, only beginning to show declines in later stages of impairment 
(dementia). Memory was found to be related to all types of omission 
errors in everyday activity completion in the neurologically impaired 
group.
Correspondence: Kaci Davis, Pullman, WA, United States. E-mail: 
kacibdavis@gmail.com

INS17_Prog_Abs_Index-3.indd   122 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 123

d.a. denney & G.P. PrIGaTanO. Differences in Awareness 
of Memory Function Among Persons with Amnestic MCI vs 
Subjective Memory Complaints but Normal Memory Function.
Objective: Patients with mild cognitive impairment of the amnestic type 
(MCi) and those with subjective memory complaints (sMC) but normal 
memory performance were asked to make subjective ratings of their 
cognitive and affective functioning. it was predicted that MCi patients 
would report less memory impairment than sMC patients. The MCi 
group was also expected to underreport level of memory impairment 
when compared to informant ratings. it was predicted the sMC patients 
would show the opposite pattern. it was also predicted that sMC patients 
would report greater mood disturbance than MCi patients.
Participants and Methods: 23 patients were studied and grouped 
based on diagnosis [10 with iCD-10 g31.84 (MCi); 13 with r41.3 
(sMC)]. They rated their cognitive and affective dimensions on a 10 
point scale and underwent neuropsychological examination as part of 
standard clinical care. informants independently rated the patients’ 
cognitive and affective functioning along the same dimensions. Cognitive 
performances and subjective ratings were compared between groups.
results: The MCi group was older [M age=79.60(9.52)] than the sMC 
group [M age=49.85(18.69)] but did not differ on other demographics. 
The MCi group reported less memory difficulties than the sMC group 
despite worse performance on memory measures compared to the sMC 
group. groups did not differ on iQ, processing speed or set-shifting 
measures. Compared to informant ratings, the MCi group underesti-
mated and sMC group overestimated memory difficulties. The sMC 
group reported higher levels of depression, anxiety, and fatigue than 
the MCi group.
Conclusions: The findings indicate that subjective ratings of cognitive 
and affective functioning obtained from patients and informants may 
have diagnostic value in separating patients with MCi vs sMC. The 
difference in ratings may reveal subtle, but important divergent distur-
bances in self-awareness of neurocognitive functioning between these 
two groups of patients.
Correspondence: David A. Denney, Ph.D., Clinical Neuropsychology, 
Barrow Neurological Institute, 222 West Thomas Road, Suite 315, 
Phoenix, AZ 85013, United States. E-mail: david.denney@dignityhealth.
org

K.n. deVLIn, L. saad, T. GIOVanneTTI, d.a. WOLK & 
d. MeCHanIC-HaMILTOn. Diagnosing Mild Cognitive 
Impairment: Comparison of Conventional, Actuarial, and 
Statistical Methods.
Objective: Actuarial and statistical methods have been proposed as 
alternatives to conventional methods of diagnosing mild cognitive 
impairment (MCi), with the aim of enhancing diagnostic and prog-
nostic validity. We compared the agreement of conventional, actuarial, 
and statistical MCi diagnostic methods and their relationship to demo-
graphic and prognostic indicators.
Participants and Methods: nondemented older adults (n=366; M 
age=70; 69% white) were diagnosed with MCi or normal cognition (nC) 
according to clinical consensus diagnosis based on Petersen/Winblad 
criteria, actuarial neuropsychological criteria (Jak/Bondi), and latent 
class analysis (lCA), using neuropsychological scores adjusted for 
age, sex, and education. Associations with demographics, subjective 
cognition, everyday function, and change in global cognition (median 
follow-up time = 39 months) were examined.
results: MCi rates by consensus, actuarial criteria, and lCA were 45%, 
64%, and 41%, respectively. lCA identified 3 MCi subtypes (memory 
only, 24%; memory/language, 10%; memory/executive, 7%) and 2 nC 
classes (low nC, 38%; high nC, 21%). Consensus and lCA largely 
agreed (90%; κ=0.79), whereas actuarial criteria agreed only moder-
ately with consensus and lCA (75%; κ=0.52; κ=0.51). Cases classified 
as MCi by actuarial criteria but nC by consensus tended to be low 
nC by lCA, nonamnestic, nonwhite, and similar to nC participants in 
subjective cognition, everyday function, and global cognitive change. By 

contrast, participants classified as MCi by consensus or lCA consistently 
differed from nC participants in prognostic indicators.
Conclusions: Clinical consensus diagnoses were supported by lCA and 
demonstrated good prognostic validity. in diverse or demographically 
representative samples, actuarial criteria may be susceptible to false 
positive error, highlighting the importance of demographic corrections 
for race and/or education quality. group differences in additional etio-
logic and prognostic indicators should be investigated further.
Correspondence: Kathryn N. Devlin, Sc.B., Department of Psychology, 
Temple University, Weiss Hall 1701 North 13th Street, Philadelphia, 
PA 19122, United States. E-mail: kathryn.devlin@temple.edu

a.L. dIaz sanTOs, a. HeIdeL, d. LOeWensTeIn, r. CurIeL, 
e. CrOCCO, a. raFFO, a. PeñaTe & J.G. MeLO. The Lowenstein-
Acevedo Scales of Semantic Interference and Learning (LASSI-L), 
and The Short-Term Memory Binding Task (STMBT) as Predictors 
of Mild Cognitive Impairment (MCI).
Objective: it is essential to identify early stages of Alzheimer’s Disease 
(AD) to facilitate treatment before multi-system degeneration occurs 
in the brain. The lAssi-l assesses free versus cued recall, semantic 
interference, and uniquely, recovery from proactive semantic interfer-
ence (Psi). The sTMBT assesses immediate recognition of shapes and 
shape-color bindings. We examined subtests of these novel measures, 
the lAssi-l and the sTMBT in the detection of early MCi.
Participants and Methods: sixty-four older adults (M=72.7, sD=9.4 
years); 34 MCi and 30 cognitively normal (Cn) controls were studied. 
Participants were presented with list A of the lAssi-l (15 semantical-
ly-related words). After free and cued recall trials, list A was presented 
again followed by another cued recall trial. subsequently, list B (a 
content-equivalent wordlist) was administered and recall was assessed 
in the same manner. Finally, delayed free and cued recall for list A was 
assessed. The sTMBT assessed accuracy in detecting changes between 
two consecutively presented arrays of shapes and shape-color bindings.
results: stepwise logistic regression models of free and cued recall 
measures of maximum storage, vulnerability to Psi, recovery from Psi, 
and sTMBT subtests indicated that a combination of Free recall A 
(p<.04), Free recall B (p<.02) and sTMBT(p<.03) memory for shapes 
was most predictive of separating MCi from Cn groups. sensitivity 
was 97.1%, specificity was 96.7%. The overall correct classification 
rate was 96.9%.
Conclusions: Combining subtests of the lAssi-l and sTMBT resulted 
in high levels of sensitivity and specificity in detection of early MCi, 
potentially leading to the clinical benefit of earlier treatment.
Correspondence: Ana L. Diaz Santos, Psy.D., Doctoral-Clinical 
Psychology, Carlos Albizu University, 9688 Fontainebleau Blvd, Apt. 
504, Miami, FL 33172, United States. E-mail: aldiaz.santos@gmail.com

s. eMranI, M. LaMar, C.C. PrICe, T.b. GInsberG, K. GIFFOrd, 
T.J. HOHMan, a.L. JeFFersOn, M. KerWIn, r. sWensOn & 
d.J. LIbOn. Visual Versus Verbal Working Memory - I: Differing 
Between Subtle and Mild Cognitive Impairment.
Objective: To assess the capacity of clinically available visual versus 
verbal working memory (WM) tests to differentiate between statisti-
cally- determined patients with mild cognitive impairment (MCi) and 
pre-clinical or subtle clinical cognitive impairment (sCi).
Participants and Methods: Memory clinic outpatients were tested. 
Visual working memory was assessed with the Wechsler Memory 
scale-iV symbol span; verbal working memory was assessed with the 
Wechsler Adult intelligence Test- iV Digit Backward subtests. Jak, 
Bondi et al., (2009) criteria diagnosed single and multi-domain MCi 
using tests other than outcome measures assessing memory, language, 
and executive control. MCi was diagnosed when scores fell below <1sd 
on at least two measures within at least one cognitive domain. sCi 
(edmonds et al., 2016) was diagnosed in patients who scored below 
<1sd on one of two measures in different cognitive domains. MCi (n=9) 
and sCi (n=15) groups did not differ on age (M=76.70±5.62); education 
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(M= 14.29±2.56), or MMse (26.62±2.07). WM test performance was 
expressed as age corrected z-scores.
results: Analyzing the entire sample with a single group t-test (crite-
rion, z= 0.0) symbol span performance was statistically below expec-
tation (M symbol span= -0.55±.069; p< .001). Digit span Backward 
(M= 0.30±0.98; ns) performance was not significant. When tests were 
assessed between-group differences were not found. However, when 
assessed within-group sCi patients scored lower on visual WM versus 
verbal WM tests (symbol span M= -0.53±0.80, Digit Backward M= 
0.42±.096, p< .016). no within-group difference was observed for MCi 
patients (symbol span M= -0.50±0.49, M= 0.26±1.18, ns).
Conclusions: Visual WM tests are not routinely used to assess for MCi 
and the determination of prodromal dementia. Visual WM tests could 
be more sensitive than verbal WM tests in identifying potentially emer-
gent illness.
Correspondence: Sheina Emrani, Rowan University, 16 Halco drive, 
Paramus, NJ 07652, United States. E-mail: sheinaemrani@gmail.com

s. eMranI, M. LaMar, C.C. PrICe, T.b. GInsberG, K. GIFFOrd, 
T.J. HOHMan, a.L. JeFFersOn, M. KerWIn, r. sWensOn & 
d.J. LIbOn. Visual Versus Verbal Working Memory - II: Serial 
Order Position Effects in Subtle and Mild Cognitive Impairment.
Objective: To assess how graphomotor visual working memory versus 
verbal working memory (WM) serial order test performance can differ-
entiate between patients statistically- determined as presenting with 
mild cognitive impairment (MCi) and pre-clinical or subtle cognitive 
impairment (sCi).
Participants and Methods: graphomotor visual WM was assessed 
with the object span Test. Patients were shown four geometric shapes 
and asked to draw stimuli in order of presentation. Verbal WM was 
assessed with the Backward Digit span Test where patients repeated 
five digits backward. Tests test contained seven trials. MCi (Jak, Bondi 
et al., 2009) was diagnosed when scores fell below <1sd on at least two 
measures within at least one cognitive domain. sCi (edmonds et al., 
2016) was diagnosed in patients who scored below <1sd on one of two 
measures in different cognitive domains. groups (MCi n=11; sCi n=16) 
did not differ for age (M=76.70±5.62); education (M= 14.29±2.56), 
or MMse (26.62±2.07). Test performance was expressed as z-scores.
results: Between-group total Backward Digits serial order (M MCi= 
-0.66±1.27; sCi= -0.12±1.01, ns) did not differ; however, total object 
span serial order was lower for MCi (M MCi= -2.07±0.82; M sCi= 
-1.12±1.27, p< .052). Within- group worse visual versus verbal WM 
performance was obtained for both groups (MCi, p< .045; sCi, p< 
.003). Backward Digit span for all five serial order positions did not 
differ between-group. object span serial order position yielded attenu-
ated recency (serial position 4) with MCi scoring lower than sCi patients 
(p< .005).
Conclusions: results found that total graphomotor visual WM test 
performance was more challenging for both groups; and (2) attenu-
ated recency effects for visual versus verbal stimuli in MCi versus sCi 
suggesting greater sensitivity for graphomotor visual WM tests to iden-
tify emergent cognitive impairment.
Correspondence: Sheina Emrani, Rowan University, 16 Halco drive, 
Paramus, NJ 07652, United States. E-mail: sheinaemrani@gmail.com

J. ePPIG, d.a. naTIOn, I.b. MeIer, a.M. brICKMan, 
L.M. CaMPbeLL, M. sandersOn-CIMInO, K.J. banGen, 
L. deLanO-WOOd & M.W. bOndI. APOE-ε4 Moderates the 
Relationship between Lobar Microbleeds and a Diagnosis of Mild 
Cognitive Impairment.
Objective: Cerebral microbleeds (MBs) are associated with cognitive 
decline in older adults, and thought to reflect cerebral amyloid angiop-
athy (CAA) when distributed in lobar regions. This study investigated 
the prevalence of lobar MBs and their relationship to APoe-ε4 positivity 
in healthy older adults and individuals with mild cognitive impairment 
(MCi).

Participants and Methods: Fifty-five older adults (44 healthy 
controls [HCs]; 11 MCis) underwent APoe genotyping and suscep-
tibility-weighted imaging for lobar MB detection. MCi was diagnosed 
using Jak/ Bondi comprehensive criteria across five cognitive domains. 
lobar MBs were counted by visual inspection and classified as present 
or absent.
results: HC and MCi groups did not differ in demographics or APoe-
ε4 positivity (all p’s> .21). The MCi group was more likely to have 
lobar MBs than HCs (MCi: 46%; HC: 14%; p= .018). Among those 
with lobar MBs, the APoe-ε4 allele was overrepresented in the MCi 
group compared with HCs (MCi: 80%; HCs: 17%; p= .036). A logistic 
regression predicting MCi diagnosis with lobar MBs, APoe, and the 
lobar MBs x APoe interaction (p= .017, Pseudo r2= 0.185) showed 
that APoe-ε4 moderated the relationship between lobar MBs and MCi 
(or= 46.15; p< 0.05); in the presence of APoe-ε4, there was a 20-fold 
increase in the likelihood of an individual with lobar MBs having an 
MCi diagnosis. overall, the model correctly predicted 97.7% of HCs 
and 36.4% of MCi participants.
Conclusions: lobar microbleeds are more prevalent in MCi than cogni-
tively normal older adults. importantly, the presence of lobar MBs in 
combination with APoe-ε4 positivity is associated with significantly 
increased risk of MCi with great specificity. our findings support recent 
work suggesting that APoe-ε4 is associated with development of CAA, 
which increases risk of Alzheimer’s disease. Future research should 
investigate the presence of lobar MBs across MCi subtypes.
Correspondence: Joel Eppig, B.A. in psychology, Clinical Psychology, 
SDSU/ UCSD, 1205 Colusa St, Apt #3, San Diego, CA 92110, United 
States. E-mail: joel.eppig@temple.edu

L. FIeLds, K. WILMOTH, J. sTraIn, C. LObue, L.s. Hynan, 
K. WOMaCK, J. HarT, M. CuLLuM & n. dIdeHbanI. Cognitive 
Functioning in MCI Patients with and without a History of Sports-
Related Concussion.
Objective: Head injury has been associated with risk and earlier onset 
of MCi; however, it remains unclear whether sports-related concussions 
uniquely influence cognitive performance later in life in individuals who 
develop MCi. Thus, we compared cognitive performance in MCi patients 
with and without a history of sports-related concussion.
Participants and Methods: Participants were recruited from two sepa-
rate studies of aging and included12 retired professional athletes with 
MCi and history of concussion recruited from a longitudinal athlete 
study compared to 12 non-athlete MCi patients without history of 
concussion recruited from the Alzheimer’s Disease Center. groups were 
similar in age (Athletes: M=69.75; non-athletes: M=66.82), education 
(Athletes: M=15.58; non-athletes: M=15.92), and race (11 Caucasian, 
1 African American). neuropsychological assessments differed by study, 
but all included Boston naming Test (BnT), Phonemic and semantic 
Fluency, and Trail Making Tests (A and B). Concussion history was 
gathered through interview and MCi diagnosis was made by multidis-
ciplinary consensus. independent sample T-tests (corrected for multiple 
comparisons) examined group differences in cognitive performance.
results: Athletes scored relatively lower on all tests. T-tests revealed 
significant differences on BnT (Athletes: M=38.58; non-athletes: 
M=50.33; p=.024), Trails A (Athletes: M=45.92; non-athletes: 
M=55.42; p=.01), and Trails B (Athletes: M=43.67; non-athletes: 
M=52.67; p=.023), but not verbal fluency (p>.05). All means were 
within normal limits for both groups except for athletes’ BnT scores.
Conclusions: retired athletes with MCi scored relatively lower than 
non-athletes on all tests, and significantly lower on naming and atten-
tion. our findings suggest a history of concussion in retired professional 
athletes with MCi may be associated with lower cognitive performance 
on some measures.
Correspondence: Lindy Fields, M.A., Psychology, Southern Methodist 
University, Psychology Department, P.O. Box 750442, Dallas, TX 
75275-0442, United States. E-mail: lloneman@smu.edu
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s. GarCIa, a. LesnOVsKaya, O.C. CaLHOun, a. bHauMIK & 
b.M. HaMPsTead. Preliminary Investigation of Gaze Pattern 
Differences in MCI and Healthy Older Adults.
Objective: Patients with mild cognitive impairment (MCi) have diffi-
culty remembering the location of objects compared to healthy coun-
terparts (HC). While eye fixations are known to differ in dementia 
patients, it is unclear whether 1) such differences exist in MCi compared 
to healthy controls (HC), and 2) if older adults with MCi have different 
gaze patterns outside of simple eye fixation count.
Participants and Methods: seventeen older adults (MCi=7) completed 
an object location association task which required them to encode a 
series of objects within commonly encountered rooms. eye tracking 
software simultaneously recorded eye movement and calculated eye 
fixations within immediate areas around the object (Aois) and the 
rest of the environment. Duration of eye fixations was compared as a 
commonly used measure of eye movement. gaze pattern differences 
were evaluated by: 1) comparing the number of times individuals shifted 
their fixations between Aoi and re (gaze shifts), and 2) by comparing 
average areas of fixation (pixel clusters).
results: There were no significant differences between the two groups 
with regard to duration of eye fixation (p = 0.15, d = 0.73). simi-
larly, MCi and HC participants did not differ in their overall gaze shifts  
(p = 0.71, d = 0.20), nor did they differ in their pixel clusters  
(p = 0.37, d = 0.43).
Conclusions: While statistically significant differences in gaze measures 
were not present, effect sizes suggest duration of eye fixations and cluster 
volume may hold promise. Future work with larger samples should 
investigate these and other measures of gaze patterns (e.g. area of the 
screen viewed rather than just fixated upon) since they may help explain 
the deficits that MCi patients demonstrate in object location memory.
Correspondence: Sarah Garcia, PhD, Neuropsychology-Psychiatry, 
University of Michigan, 2100 Commonwealth, Ann Arbor, MI 48105, 
United States. E-mail: slga@med.umich.edu

M. GOnzaLes, P. InseL, C. neLsOn, d. TOsun, n. MaTTssOn, 
s. MueLLer, s.F. saCuIu, d. bICKFOrd, M. WeIner, s. MaCKIn 
& T. aLzHeIMer’s dIsease neurOIMaGInG InITIaTIVe. 
Cortical Atrophy is Associated with Accelerated Cognitive Decline 
in Mild Cognitive Impairment with Subsyndromal Depression.
Objective: To investigate the association between cognitive decline and 
cortical atrophy in individuals with mild cognitive impairment (MCi) 
and chronic subsyndromal symptoms of depression (ssD) over a four-
year period.
Participants and Methods: Data from 101 individuals carrying an 
MCi diagnosis with cognitive and neuroimaging data were selected 
from the Alzheimer’s Disease neuroimaging initiative repository. The 
neuropsychiatric inventory was used to identify individuals with stable 
endorsement (ssD group n=32) or no endorsement (non-ssD group 
n=69) of depressive symptoms across timepoints. repeated measures of 
cognitive outcomes, cortical atrophy, and their associations were eval-
uated with mixed effects models adjusting for age, education, gender, 
and APOE genotype.
results: The ssD group demonstrated accelerated decline on measures 
of global cognition (Alzheimer’s Disease Assessment scale (β=1.580, 
p=0.003)), memory (Wechsler Memory scale-revised logical Memory 
ii recall (β=-0.691, p=0.003)), information processing speed (Trail 
Making Test Parts A (β=4.681, p=0.002) and B (β=12.150, p=0.003)), 
and semantic fluency (Category Fluency (β=-0.855, p=0.002), as well 
as accelerated frontal lobe (β=-0.020, p=0.008) and anterior cingulate 
(β=-0.036, p<0.001) atrophy. no group differences were observed for 
rate of decline on measures of attention, learning, and confrontation 
naming or for rate of atrophy in any other regions. Accelerated frontal 
lobe and anterior cingulate atrophy was associated with cognitive decline 
on measures of global cognition, information processing speed, and 
semantic fluency (all p <0.05), but not memory
Conclusions: individuals with chronic ssD may represent an MCi 
subgroup that is highly vulnerable to accelerated cognitive decline, 

an effect that may be governed by frontal lobe and anterior cingulate 
atrophy
Correspondence: Mitzi Gonzales, Psychology, University of Texas 
Austin, 2908 Pearl St Unit D, Austin, TX 78705, United States. E-mail: 
mitzi.m.gonzales@gmail.com

s.F. GuInea, d. JIMénez, e. GarCía, a. JunQuera & 
M.a. Parra. Can Subtle ADL Impairments be Traced Along the 
Continuum of MCI?
Objective: Accumulating evidence and criteria of MCi due to Alzhei-
mer’s disease recognize that individuals with MCi commonly have mild 
problems performing complex functional tasks. it has been proposed 
that iADl problems could be a significant predictor of future decline 
and dementia onset. Characterizing functional disability in MCi and its 
relationship with cognitive deficits is critical.
Participants and Methods: 127 subjects participated in this study. of 
these 43 were healthy older adults (Controls) and 84 were MCi patients 
[naMCi (n=18), aMCi (n=20), maMCi (n=46)]. They were assessed by 
a comprehensive neuropsychological battery including MMse, gDs, 
CDr, nPi, TAVeC, FCsrT, roF, BnT, FAs, TMT, ln, zoo, simi-
larities, and ADl questionnaires such as Barthel index, lawton & Brody 
scale and everyday Cognition scale (eCog).
results: There were statistically significant differences between Controls 
and MCi patients in lawton & Brody and eCog scales, but not in 
Barthel index. After controlling for age, sex and education, there were 
statistically significant differences among MCi subgroups only in eCog 
scale. Post-hoc contrasts showed that maMCi but not aMCi patients 
were significantly different from both healthy controls and naMCi in 
eCog domains such as memory, visuospatial, and total score. There 
were no significant differences between aMCi and maMCi subgroups. 
These eCog domains significantly correlated with neuropsycholog-
ical tests that tax abilities linked to these subjective experiences (e.g., 
TAVeC, roF).
Conclusions: MCi is associated with subtle difficulties in complex 
everyday life tasks which are overlooked by traditional iADl scales 
(e.g., lawton & Brody). There is need of ADl tools than can detect such 
impairments in a way that is not accounted for by the disease severity. 
in that regard, memory and visuospatial deficits as assessed by eCog 
appears to inform about these subtle impairments. eCog is a more 
sensitive scale to identify those functional impairments in MCi which 
are mapped along the continuum of AD.
Correspondence: Sara F. Guinea, UNIVERSIDAD COMPLUTENSE 
MADRID, Facultad de Psicologia, Madrid 28223, Spain. E-mail: 
sguinea@psi.ucm.es

s.F. GuInea, e. GarCía, d. JIMénez, a. JunQuera & 
M.a. Parra. Short-Term Memory Binding Deficits Across 
Subtypes of MCI And Memory Load.
Objective: short-term memory binding (sTMB) declines in subjects 
with mild cognitive impairment (MCi). The extent to which these 
deficits are linked to factors such as memory load or MCi subtypes is 
little understood. it is necessary to reveal which form of MCi shows the 
greatest sensitivity to the sTM binding test and with which setting these 
impairments can be detected.
Participants and Methods: 127 participants (43 healthy older adults 
and 84 with MCi) were grouped into a total of 4 subgroups: amnestic 
(aMCi, n = 20), amnestic multidomain (DClma, n = 46), multidomain 
non-amnestic (DClna, n = 18) and controls (n = 43). All were assessed 
with a battery of neuropsychological tests and two versions of the sTMB 
test. The latter asked participants to study arrays of two or three shapes 
or coloured shapes and detected changes in subsequent arrays. We 
measured the proportion of correct recognition across task condition 
and memory load for the different investigated groups.
results: We found significant differences between controls and subjects 
with MCi in all the conditions of sTMB test. aMCi showed worse perfor-
mance than controls only in the binding task with 3 items. Whereas 
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maMCi showed impairments regardless of the memory load and the 
task condition.
Conclusions: sTM binding is sensitive to the very early stages of MCi 
(aMCi) when the task is sufficiently taxing. As the disease progress in 
stages prior to dementia, the task sensitive increases and becomes less 
dependent on memory load. sTMB binding can help trace MCi in the 
prodromal stages of AD.
Correspondence: Sara F. Guinea, UNIVERSIDAD COMPLUTENSE 
MADRID, Facultad de Psicologia, Madrid 28223, Spain. E-mail: 
sguinea@psi.ucm.es

b.L. deCK, a. HaGerTy, e. rOLL & T. GIOVanneTTI. Do as I 
Do, Not as I Say: Relations between Narrative Script Production 
and Everyday Action Performance.
Objective: research has shown that subtle errors during everyday tasks 
(i.e., micro-errors) are sensitive to mild cognitive difficulties. The goal 
of this study was to identify similar micro-errors during the generation 
of narratives describing everyday tasks (i.e., script generation) and 
determine whether action micro-errors and script micro-errors reflect 
a weakness in a domain-general cognitive process. if subtle script errors 
reflect a single construct, then script generation could serve as a proxy 
for performance.
Participants and Methods: 28 individuals with MCi (M age=73.1; 
M education=12.1) were asked to describe all steps required to pack 
a lunch with a sandwich, snack and a drink (script). Participants also 
enacted the lunch task (action). Performance/narrative recordings were 
scored for overt errors (e.g., step omission, sequence errors, etc.) and 
micro-errors (e.g., action - object moved but not used; script- pause or 
filler words -“uh” or “um”). Participants also completed the MMse, 
P[r]VlT, FAs, and Digits Backwards.
results: script and action errors were not significantly correlated 
(overt r=.18, micro-error r=.04). script micro-errors correlated only 
with measures of verbal fluency (FAs- r=-.43, p=.03; all other r<.14, 
p>.48), whereas action micro-errors correlated only with a measure of 
episodic memory (P[r]VlT immediate recall r=-.45, p<.02).
Conclusions: subtle dysfluencies in language production and subtle 
disruptions of everyday action do not represent a single cognitive 
construct. The association between subtle dysfluencies in language and 
an independent test of verbal fluency suggests that script micro-errors 
likely reflect a weakness in a language-specific process that does not 
meaningfully overlap with the cognitive weaknesses associated with 
dysfluent everyday action performance. script performance should not 
be substituted for performance-based measures of everyday function 
with older adults.
Correspondence: Ashley Hagerty, B.S., 125 North Tyson Avenue, 
Glenside, PA 19038, United States. E-mail: ashenhagerty@gmail.com

J.y. JanG, J.K. HO, a.e. bLanKen & d.a. naTIOn. Affective 
Neuropsychiatric Symptoms and Alzheimer’s Disease Biomarkers 
in Non-demented Older Adults.
Objective: The present study sought to identify the role of affective 
neuropsychiatric symptoms (anPs: depression, anxiety, apathy, and 
irritability) in the early clinical manifestation of Alzheimer’s disease 
(AD).
Participants and Methods: Participants included 963 individuals 
[mean age=73.0 (7.0)] from the Alzheimer’s Disease neuroimaging 
initiative who were cognitively normal or MCi at baseline. Hierarchical 
cluster analysis classified participants according to cerebrospinal fluid 
(CsF) biomarkers, amyloid beta (Aβ1-42) and total tau, and anPs 
(neuropsychiatric inventory). empirically-derived anPs-biomarker 
subgroups were compared on neuropsychological measures (memory, 
executive function, language) and rates of progression to either MCi 
or AD.
results: Four clusters were identified: Bio-aNPS- (n=346; biomarker 
negative, anPs negative), Bio+aNPS- (n=434; biomarker posi-
tive, anPs negative), Bio+Anxiety+ (n=96; biomarker positive with 

predominant anxiety), and Bio+Apathy+ (n=87; biomarker positive 
with predominant apathy). There was no difference in age among 
the four clusters. individuals with Bio+aNPS-, Bio+Anxiety+, and  
Bio+Apathy+ profiles had a greater proportion of apolipoprotein e4 
(APoe4) carriers, worse cognition, and higher rate of progression to 
MCi or AD, relative to the Bio-aNPS- group. The Bio+aNPS-, Bio+Anx-
iety+, and Bio+Apathy+ groups did not differ in APoe4 status, cogni-
tive ability, or rate of progression (34%, 33%, and 38%, respectively). 
Both Bio+Anxiety+ and Bio+Apathy+ groups had significantly higher 
levels of CsF Aβ1-42, compared with Bio+aNPS-. The Bio+Apathy+ 
group also had lower levels of p-tau, compared with Bio+aNPS-.
Conclusions: The present study found no difference in clinical progres-
sion between individuals with and without anPs, despite the fact that 
those with anPs exhibited less AD pathology on CsF biomarker anal-
ysis. Together, these findings suggest that anPs may lower the threshold 
of AD pathology required for the manifestation of cognitive decline.
Correspondence: Jung Y. Jang, Psychology, University of Southern 
California, 3620 S McClintock Ave, SGM 501, Los Angeles, CA 90089, 
United States. E-mail: jungyjan@usc.edu

J.z. KIrKLand CaLdWeLL, J. berG, J. CuMMInGs & 
s.J. banKs. Sex Differences in Verbal Memory and Hippocampal 
Volume: The Impact of Amyloid Imaging Measures.
Objective: To examine sex differences in impact of fibrillar amyloid as 
shown by florbetapir-PeT amyloid positivity (FB+) on verbal memory 
performance and hippocampus volumes, accounting for apolipoprotein 
e epsilon 4 (APoe-4) carrier status.
Participants and Methods: We examined 742 normal control and 
mild cognitive impairment (MCi) participants from Alzheimer’s Disease 
neuroimaging initiative (ADni2 and ADni-go). All had baseline flor-
betapir-PeT; 526 also had screening Mri hippocampal volumetry. We 
used AnoVA to examine main effects of sex, FB+/-, and their inter-
action on rey Auditory Verbal learning Test (rAVlT) scores and 
hippocampal volumes. Additional AnoVAs examined effects of APoe-4 
carrier status. Age, cognitive status at screening, and intracranial volume 
served as control variables.
results: For the full sample, men, FB+ individuals, and APoe-4 
carriers showed poorer verbal learning and memory. However, for 
people with MCi, sex differences were observed only in non-AD MCi 
(i.e., FB- MCi). in addition, women with prodromal AD (i.e., FB+ MCi) 
performed more poorly than women with non-AD MCi, but men did not 
show this pattern. Within the full sample and MCi participants, women 
and FB+ individuals had smaller hippocampal volumes. no effect of 
APoe-4 status was observed for hippocampal volume.
Conclusions: FB+ and sex each predicted learning, memory, and hippo-
campal volumes in normal aging and MCi. Women’s memory advantage 
in learning and memory appears limited to non-AD MCi. separately, 
memory detriments in prodromal AD versus non-AD MCi were found 
only in women. APoe-4 carriers performed more poorly on memory 
measures only for the full sample, and no APoe-4 effects were observed 
for the hippocampus.
Correspondence: Jessica Z. Kirkland Caldwell, Ph.D., Cleveland Clinic 
Lou Ruvo Center for Brain Health, 888 W. Bonneville Ave, Las Vegas, 
NV 89106, United States. E-mail: caldwej5@ccf.org

a. LesnOVsKaya, s. GarCIa, O.C. CaLHOun & 
b.M. HaMPsTead. Gaze Fixations are Associated With Object 
Location Memory in Older Controls and Patients With Mild 
Cognitive Impairment.
Objective: Patients with mild cognitive impairment (MCi) frequently 
report, and empirically demonstrate, difficulty remembering the loca-
tion of objects (ol). eye-tracking may provide important informa-
tion about how such stimuli should be processed; yet little work has 
been performed in this area. The aims of the current study were to: 
(1) compare the number and distribution of gaze fixations during an 
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ol encoding task in healthy controls (HC) and MCi; (2) determine if 
potential differences are associated with delayed memory performance.
Participants and Methods: A computerized ol task was administered 
to 11 patients with MCi, (age 72.45±8.23 years, 27.3% female) and 10 
HC (age 64.9±7.08 years, 70% female). Participants were instructed 
to remember the locations of 15 objects placed in various rooms, while 
a ToBii eye-tracker recorded gaze fixations. After a 15-minute delay, 
participants indicated each object’s location using a touchscreen monitor 
during a free recall (i.e., blank screen), cued recall (image of the empty 
room), and a standard recognition condition (3 possible locations). Fixa-
tions were quantified within the immediate area around the object (Ao) 
and the rest of the environment (re).
results: As expected, patients with MCi performed significantly worse 
on all phases of the memory test (all p < 0.004). There were no signif-
icant differences in the total number of fixations within or distributed 
between Ao and re (p > 0.18). Across all participants, Pearson correla-
tions revealed an inverse relationship between fixations in Ao and recog-
nition accuracy (r = -.47, p = 0.034), as well as a positive relationship 
between re fixations and free recall performance (r = -.49, p = 0.023).
Conclusions: Findings suggest that a more distributed gaze pattern 
is beneficial for remembering ols. Findings also suggest that rehabil-
itative techniques should train individuals to integrate local (i.e., Ao) 
information with the larger context (i.e., re) to enhance performance.
Correspondence: Alina Lesnovskaya, University of Michigan, 425 E 
washington St, Apt 1215, Ann Arbor, MI 48104, United States. E-mail: 
askaya@umich.edu

a. reaLe-CaLdWeLL, r. seVer, r.s. ruM & M. sCHOenberG. 
Comparison of Performance Validity Tests for the RBANS.
Objective: Current performance validity measures of the repeatable 
Battery for the Assessment of neuropsychological status (rBAns) are 
variable within the literature. The present study’s objective is to compare 
performance validity algorithms developed for the rBAns in a sample 
of individuals with mild cognitive impairment (MCi). We compared 
the effort index (ei) (silverberg et al., 2007) and the effort scale (es) 
(novitski et al., 2012) which provide embedded validity indicators of 
malingering effects.
Participants and Methods: The sample was 222 MCi patients. The 
ei uses digit span and list recognition subtest scores, the es uses list 
recognition, list recall, story recall, figure recall, and digit span. We 
computed ei and es scores, then evaluated possible false positives via 
two standalone performance validity tests (PVT): green’s Word Memory 
Test (gWMT) and the Victoria symptom Validity Test (VsVT).
results: using the recommended ei cutoff of >3, we found 22 (9.9%) 
subjects in the insufficient effort group. using the es algorithm alone, 
142 participants showed suboptimal effort. A significant difference in 
proportion of participants identified as insufficient effort was obtained 
between the ei and es PVT algorithms (X2 = 139.2334, p < .001). 
When es was only used for those who showed insufficient effort on 
the ei, one participant was found to be invalid. A subsample of 68 
participants were given the gWMT or the VsVT. When ei scores were 
compared to these PVTs, 6 false positives were discovered (14%). in 
the es insufficient group, when ei was not considered prior to utilizing 
es, 41 false positives were found (100%). When utilizing both es and 
ei no false positives were discovered.
Conclusions: Caution should be used when applying es alone due to 
its significant rate of false positives. Additionally, the es should only 
be used when insufficient effort is first suggested by the ei. However, 
when these PVTs are utilized in a stepwise fashion they appear to be a 
good indicator of possible insufficient effort for MCi patients.
Correspondence: AmberRose Reale-Caldwell, MA, University of South 
Florida, 5506 Fulmar Drive, Tampa, FL 33625, United States. E-mail: 
amberrose47@yahoo.com

G.O. reynOLds & G. TreMOnT. Neuropsychiatric Symptoms 
and Awareness of Cognitive Deficits in Mild Cognitive Impairment.
Objective: reduced awareness of cognitive deficits is prevalent in 
dementia, but less commonly studied in mild cognitive impairment 
(MCi). neuropsychiatric symptoms are common in MCi and may predict 
conversion to dementia. The relation between these symptoms in MCi 
is not well understood, as extant research has reported mixed findings. 
This study examined the relation between caregiver-rated awareness 
and neuropsychiatric symptoms in MCi, given that these symptoms may 
be comorbid and may predict future disease course.
Participants and Methods: Participants were 26 adults with MCi (11 
men, 15 women; mean age=73.96; mean MMse=26.73) and their care-
givers. Caregivers rated their significant other on the neuropsychiatric 
inventory, and on a scale of awareness of cognitive problems (likert 
scale 1-5, with higher ratings indicative of poorer awareness).
results: reduced awareness was reported among 42.3% of MCi partic-
ipants. independent samples t-tests revealed that MCi participants who 
endorsed difficulty with anxiety (p=.003), impulsivity (p=.049), sleep 
(p=.027), and appetite (p=.019), showed reduced awareness of cogni-
tive problems, relative to participants who denied these neuropsychi-
atric symptoms. There were no between-group differences in awareness 
among participants with and without other neuropsychiatric symptoms 
(delusions, hallucinations, agitation, depression, mania, apathy, irrita-
bility, repetitive behaviors).
Conclusions: Poorer awareness of cognitive deficits in MCi is associated 
with anxiety and impulsivity, as well as with sleep and appetite concerns. 
These findings suggest that awareness of deficits and specific neuro-
psychiatric symptoms in MCi may share underlying neural correlates, 
e.g., frontal-subcortical dysfunction. Future research should continue to 
examine neuropsychiatric symptoms and awareness of cognitive deficits 
in MCi in order to elucidate potential mechanisms and inform treatment.
Correspondence: Gretchen O. Reynolds, Alpert Medical School of 
Brown University, Department of Psychiatry, Rhode Island Hospital, 
Providence, RI 02912, United States. E-mail: gretchen_reynolds@
brown.edu

G.d. sanTOreLLI, M. MaTHer, J. sWearer & r. ready. 
Executive Function and Emotion Reactivity to Negative Mood 
Induction in Older Adults with Mild Cognitive Impairment/Mild 
Alzheimer’s Disease.
Objective: older adults (oAs) with mild cognitive impairment (MCi) 
and mild Alzheimer’s disease (AD) experience difficulties with emotion 
regulation and subsequent neuropsychiatric symptoms. Difficulties with 
emotion regulation in MCi and mild AD may be due to deficits in execu-
tive function (eF). Theoretical models, including the Model of Cognitive 
Control of emotion, postulate that eF is essential to the active regulation 
of emotions. Poorer eF is associated with heightened reactivity to nega-
tive mood induction in healthy adults. This study determined differences 
in emotional response to a negative mood induction in oAs with MCi 
or mild AD and cognitively healthy oAs; associations between eF and 
emotion outcomes in the patient group were determined.
Participants and Methods: Participants (MCi/AD n = 11, control n = 
12) watched a video montage depicting interpersonal loss. self-reported 
emotions were assessed prior to and immediately after the video. eF 
was assessed via WAis-iV Digit span, Trail Making Test, stroop Color-
Word, and verbal fluency tasks.
results: There was a trend for oAs with MCi/mild AD to report greater 
reactivity to the film in negative affect (nA; M = 8.82, SD = 6.51; p = 
.097; d = 0.72) and sadness (M = 6.91, SD = 3.99; p = .063; d = 0.82) 
compared to controls (nA: M = 4.33, SD = 5.87; sadness: M = 3.83, 
SD = 3.54). in the MCi/AD group, greater nA reactivity was strongly 
correlated with poorer performance on Trails B (r = .51, p = .13) and 
moderately correlated with poorer performance on stroop Color-Word 
Condition (r = -.48, p = .14).
Conclusions: Findings from this pilot study suggest that oAs with 
MCi/mild AD may be more reactive to negative stimuli than healthy 
oAs. Cognitive inflexibility and behavioral disinhibition may be linked 
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to emotion overreactivity in oAs with MCi/mild AD, placing impaired 
oAs with eF deficits at risk for neuropsychiatric symptoms. A better 
understanding of the etiology of emotion dysregulation in persons with 
MCi/mild AD can lead to more effective interventions.
Correspondence: Gennarina D. Santorelli, Psychology, University of 
Massachusetts Amherst, 135 Hicks Way, Amherst, MA 01003, United 
States. E-mail: gsantorelli@psych.umass.edu

C.a. sOFKO, L.r. saMueLs, d. LIu, K.e. OsbOrn, 
F.e. CaMbrOnerO, J.e. bOGner, r. MarTIn-WILLeTT, 
C. seabOLT, M. babICz, M. THursby, L. WaLLJasPer, 
J. THOMPsOn, e. GOrdOn, K. GIFFOrd, s.P. beLL, T.J. HOHMan 
& a.L. JeFFersOn. APOE genotype may modify the association 
between inflammatory biomarkers and neuropsychological 
functioning in older adults: The Vanderbilt Memory & Aging 
Project.
Objective: To relate inflammatory biomarkers, including inter-
leukin-6 (il-6), tumor necrosis factor-α (TnF-α), and high-sensitivity  
C-reactive protein (hs-CrP) to neuropsychological functioning among 
older adults.
Participants and Methods: Vanderbilt Memory & Aging Project 
participants free of dementia (n=335, 73±7 years, 59% male) completed 
a fasting blood draw and neuropsychological assessment. least-squares 
regression related log-transformed plasma inflammatory biomarker 
concentrations to neuropsychological performances, adjusting for age, 
sex, education, race/ethnicity, cognitive diagnosis, and APOE-ε4 status 
(carrier, non-carrier). Models were repeated testing for inflammatory 
marker x APOE-ε4 interactions.
results: increased il-6 related to lower Montreal Cognitive Assess-
ment (β=-0.44, p=0.02), California Verbal learning Test-ii (CVlT-ii) 
recognition (β=-0.15, p=0.02), Biber Figure learning Test (BFlT) 
recognition (β=-0.04, p=0.007), and FAs performances (β=-2.23, 
p=0.009). Higher TnF-α related to lower CVlT-ii Total learning 
(β=-2.47, p=0.04), CVlT-ii interference Trial (β=-0.68, p=0.0005), 
CVlT-ii recognition (β=-0.22, p=0.03), and BFlT interference Trial 
performances (β=-1.60, p=0.02). Main effects for hs-CrP were null 
(p-values>0.08). APOE x il-6 interactions emerged for Hooper Visual 
organization Test (β=-1.07, p=0.04) and Delis-kaplan executive Func-
tioning system (DkeFs) number sequencing (β=-9.73, p=0.002). 
APOE x TnF-α interactions were observed for CVlT-ii recognition 
(β=-0.42, p=0.047). increased inflammatory biomarkers related to 
worse performance among APOE-ε4-carriers, with the exception of 
DkeFs number sequencing.
Conclusions: increased plasma il-6 and TnF-α related to worse neuro-
psychological functioning (especially episodic memory performances) 
among older adults without dementia. hs-CrP may be less sensitive in 
this context. Future research should further assess interactions between 
Alzheimer’s disease genetic risk and systemic inflammation on neuro-
psychological and brain health markers.
Correspondence: Channing A. Sofko, M.A., Psychology, University 
of South Alabama, 1201 17th Avenue South, 2nd Floor, Suite 204, 
Nashville, TN 37212, United States. E-mail: channing.sofko@
vanderbilt.edu

K.r. suHrIe, b.C. aLLred. daLLey, T.J. aTKInsOn, 
d.b. HaMMers & K. duFF. Association Between a Brief 
Telephone Screening Measure and the Repeatable Battery for the 
Assessment of Neuropsychological Status (RBANS).
Objective: Cognitive screening of older adults over the telephone has 
the potential to increase accessibility for both patients and research 
participants, though research on the comparability between telephone 
screens and in-person cognitive assessment is limited. The current 
study compared the modified Telephone interview of Cognitive status 
(mTiCs) to those obtained from in-person cognitive testing in subjects 
with Mild Cognitive impairment (MCi).

Participants and Methods: eighty older adults with amnestic MCi 
were screened with the mTiCs over the telephone and were administered 
the repeatable Battery for the Assessment of neuropsychological status 
(rBAns) in person approximately 20 days later.
results: scores on the mTiCs (range: 20 – 42) were significantly 
correlated with performance on the rBAns Total index (r = .71,  
p < .001), rBAns immediate Memory index (r = .69, p < .001), rBAns 
language index (r = .58, p < .001), rBAns Attention index (r = .44, 
p < .001), and rBAns Delayed Memory index (r = .57, p < .001), but 
not with the rBAns Visuospatial Constructional index (p = .38). The 
mTiCs scores were significantly associated with pre-morbid intellect  
(r = .33 p = .003). However, mTiCs scores did not correlate with age 
(p = .92) or education (p = .07), and there were no differences between 
sexes (p = .47).
Conclusions: in older adults with amnestic MCi, telephone cognitive 
screening using the mTiCs provides valuable information about a range 
of cognitive abilities, and performance does not appear to be influenced 
by demographic variables. using similar screening measures can save 
critical resources in clinical and research settings.
Correspondence: Kayla R. Suhrie, B.S., University of Utah, 650 Komas 
Drive, Ste 106A, Salt Lake City, UT 84108, United States. E-mail: 
kayla.suhrie@hsc.utah.edu

K.r. suHrIe, T.J. aTKInsOn, b.C. aLLred. daLLey, 
d.b. HaMMers & K. duFF. Does Performance on the Modified 
Telephone Interview for Cognitive Status (mTICS) Tell Us Anything 
About Functional Abilities?
Objective: Although functional impairment is critical in discriminating 
Mild Cognitive impairment (MCi) from dementia, it can be challenging 
to assess functional abilities. This study aimed to determine if a brief 
telephone screening measure was related to functional abilities on objec-
tive and self-report functional instruments administered in person.
Participants and Methods: eighty older adults with amnestic MCi 
were administered the modified Telephone interview for Cognitive 
status (mTiCs), a brief telephone screen of cognition; the Alzheimer’s 
Disease Cooperative study-Activities of Daily living scale adapted for 
MCi (ADCs-ADl MCi), a subjective functional measure; and the inde-
pendent living scales (ils), an objective functional measure.
results: scores on the mTiCs significantly correlated with scores from 
the following subscales of the ils: Managing Money (r = .47, p < .001), 
Managing Home and Transportation (r = .36, p = .001), and Health 
and safety (r = .46, p < .001). significant correlations were also noted 
between the mTiCs and the 18-item ADCs-ADl MCi (r = .37, p = .001) 
and the 24-item ADCs-ADl MCi (r = .32, p = .004).
Conclusions: even in this sample of older adults with amnestic MCi, 
who by definition are not functionally impaired, the mTiCs was moder-
ately correlated with daily functioning. This relationship may aid in the 
diagnosis of late life cognitive disorders. similar telephone screening 
measures may be used as time- and resource-efficient tools to identify 
those patients in need of additional assessment.
Correspondence: Kayla R. Suhrie, B.S., University of Utah, 650 Komas 
Drive, Ste 106A, Salt Lake City, UT 84108, United States. E-mail: 
kayla.suhrie@hsc.utah.edu

C. suMIda, T.T. VO & M. sCHMITTer-edGeCOMbe. Differences 
Between Healthy Older Adults and Individuals with Mild Cognitive 
Impairment on the Medication Management Abilities Assessment: 
Overdose and Underdose.
Objective: The aging population has an increased risk for polyphar-
macy and poor medication management. The Medication Management 
Abilities Assessment (MMAA) was developed to assess medication 
management abilities within the laboratory (Patterson, 2009). The 
present study sought to examine differences in MMAA performance 
between healthy older adults and patients with mild cognitive impair-
ment (MCi).
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Participants and Methods: HoA (n=133) and individuals with MCi 
(n=32) were administered the MMAA. in addition to the MMAA total 
score, two new error scores were calculated that reflect the conditions 
of taking too much medication (e.g., extra pills; overdose) and too little 
medication (e.g., missing pills; underdose).
results: A Mann-Whitney u test was computed between MCi and HoA 
for the MMAA total score, underdose and overdose. The MCi group 
performed significantly poorer on the MMAA original total, overdose 
and underdose scores compared to the HoA group (ps < .05). eval-
uation of the individual data revealed that 51.5% of the MCi partici-
pants took more than the necessary number of any of the four types of 
pills or took more attempts than required compared to 25.5% of the 
HoA. in addition, 66.7% of the MCi compared to 36.1% took less than 
the required amount of pills for one of the four pill types or took less 
attempts than required.
Conclusions: using the MMAA test, we demonstrated that individuals 
with MCi were more likely to make overdose and underdose mistakes 
when asked to spontaneously plan out a daily medication routine 
compared to HoA.
Correspondence: Catherine Sumida, M.A., Psychology, San Diego State 
University, 1630 NE Valley Rd., L104, Pullman, WA 99163, United 
States. E-mail: catherinesumida@gmail.com

K.r. THOMas, e.C. edMOnds, L. deLanO-WOOd & 
M.W. bOndI. Longitudinal Trajectories of Informant-Reported 
Daily Functioning in Empirically-Defined Subtypes of Mild 
Cognitive Impairment (MCI).
Objective: Within the Alzheimer’s Disease neuroimaging initiative 
(ADni) MCi cohort, we have previously used cluster analysis to iden-
tify MCi subtypes as well as participants initially diagnosed with MCi 
but found to have normal neuropsychological profiles, lower rates of 
progression, and normal biomarker profiles. The current study exam-
ined the rate of functional change over time by cognitive group status.
Participants and Methods: ADni participants (mean age=73.44 
years) were classified using cluster analysis as dysexecutive MCi 
(n=65), dysnomic MCi (n=115), amnestic MCi (n=217), or cluster-de-
rived normal (CDn; n=256). robust normal controls (nCs: n=284) 
who did not progress to MCi over a follow-up period of 1-7 years were 
also examined. The Functional Activities Questionnaire (FAQ), which 
evaluates activities of daily living (ADls), was completed by the partic-
ipants’ informant at baseline, 6-, 12-, 18-, 24-, 36-, 48-, and 60-month 
follow-ups. linear mixed effects modeling, adjusting for age and educa-
tion, was used to examine FAQ trajectories by cognitive group.
results: All groups showed greater functional decline relative to the 
robust nCs (all p-values <.01). The dysexecutive MCi subtype showed 
the fastest rate of decline relative to the other subgroups (p <.001). 
The amnestic and dysnomic MCi subtypes also showed steeper rates 
of decline relative to the CDn and robust nC groups. While the CDn 
group showed more functional decline than the robust nCs, the CDn’s 
predicted mean FAQ score remained below the suggested MCi cutoff 
at all visits.
Conclusions: The dysexecutive MCi group had a faster rate of decline 
in ADls over a 5-year period when compared to other subgroups, which 
demonstrates the importance of executive dysfunction when predicting 
future functional decline in at-risk elders. While the CDn group had 
more functional difficulty than the robust nCs, the CDn group showed 
a slower rate of change in ADls than the MCi groups, providing further 
support that their initial MCi diagnosis may have been a “false positive.”
Correspondence: Kelsey R. Thomas, PhD, VA San Diego Healthcare 
System, 3350 La Jolla Village Drive (116B), San Diego, CA 92161, 
United States. E-mail: kelseyrthomas@gmail.com

G. ManCIOPPI, L. TOMMasInI & M.r. TIMPanO sPOrTIeLLO. 
MCI: A Study on Progression to Dementia in High-Risk Individuals.
Objective: Mild Cognitive impairment (MCi) has proven extremely 
effective in tackling dementia, both as a prevention and rehabilitation 

tool. The current definition of MCi is the result of decades of clinical 
researches, starting with reisberg’s studies (1988), followed by Petersen 
(1999, 2005). The most recent development has been provided by the 
summers and saunders hypotheses (2012) and by edmonds (2014).
The aim of this research is to combine the gradual shift over time in diag-
nostic category put forth by summers and saunders with the hypothesis 
of the triple partition of the MCi construct which stems from the neuro-
psychological actuarial analysis undertaken by edmonds.
Participants and Methods: 150 out-patients (85 females), diagnosed 
with MCi according to the Petersen criteria. We used a battery of neuro-
psychological tests, including: long and short term memory tests (both 
visual and verbal tasks), attention tests, tests to assess executive func-
tions, language and visual-perceptive tests, supported by neuroimaging 
techniques. These out-patients have been re-classified according to the 
edmonds criteria and monitored over time, in order to follow the prog-
ress of the disease.
results: our research showed that in many cases (67%), disesecutive 
impairment is more than amnesic one. This suggested that the amnesic 
and disesecutive sub-types of MCi are simply two different stages of 
the same pathology.
Conclusions: This theoretical approach proves to be extremely useful, 
as the early diagnosis of high-risk individuals allows an intervention 
to take place before the biological damage becomes irreversible. early 
diagnosis enables prevention, thus proving to be a key tool to tackle 
dementia.
Correspondence: Marco R. Timpano Sportiello, Professor, of Psychology, 
University of Pisa- Italy, via P.Maroncelli, 73- Viareggio, Viareggio 
55049, Italy. E-mail: viatene@alice.it

V. sanbOrn, d. PuTCHa & G. TreMOnT. Recognition Memory 
Heterogeneity in Amnestic Mild Cognitive Impairment.
Objective: Determining whether an individual with amnestic Mild 
Cognitive impairment (aMCi) has Alzheimer’s disease (AD) is chal-
lenging. recognition memory (rM) performance could be helpful in 
identifying individuals with underlying AD. We examined rM discrim-
inability and its associations with cognitive domains impaired in AD in 
individuals with aMCi to better identify those at highest risk of progres-
sion to AD.
Participants and Methods: Participants were 99 individuals diagnosed 
with aMCi (mean age = 74.48 years) who underwent comprehensive 
neuropsychological evaluation. Hierarchical linear regression analyses 
were conducted to determine associations between discriminability 
on the HVlT-r and executive function (eF) and language tasks, 
controlling for age and education. We also examined group differences 
between impaired and unimpaired rM groups.
results: While 100% of the aMCi group showed impaired delayed recall 
on a word list, we found 67% had rM discriminability impairment while 
33% did not. For the entire group, language (β=.357 p=.000) and eF 
(β=.285 p=.006) domains significantly predicted rM discriminability. 
individual tests of language and eF also predicted rM discriminability, 
including: naming (β=.424, p=.000), initiation/perseveration (β=.235, 
p=.023), category fluency (β=.208, p=.044), and set switching (β=.236, 
p=.024). Discriminability impairment groups did not differ on global 
cognitive measures, but significantly differed on naming performance 
(t=2.07, p=.042).
Conclusions: our results demonstrate individuals with aMCi are hetero-
geneous and show variability in rM discriminability. rM performance 
was associated with measures of executive functioning and language, 
elucidating mechanisms by which individuals with rM impairment may 
have underlying AD and be at heightened risk for progression. Future 
studies need to address this finding in a longitudinal sample.
Correspondence: Geoffrey Tremont, PhD, Psychiatry & Human 
Behavior, Brown Medical School, Rhode Island Hospital, 593 Eddy 
Street, Neuropsychology Program, Department of Psychiatry, 
Physician's Office Building, Suite 430, Providence, RI 02903, United 
States. E-mail: gtremont@lifespan.org
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PM Coffee break

2:15–2:45 p.m.

Plenary C. developmental amnesia: Memory 
Formation in the absence of remembering

Presenter: Faraneh Vargha-Khadem

2:45–3:45 p.m.

F. VarGHa-KHadeM. Developmental Amnesia: Memory 
Formation in the Absence of Remembering.
Developmental Amnesia, a disorder resulting from early bilateral 
damage to the hippocampus, is characterized by four dissociations in 
memory processes, viz: severe impairment of episodic and autobiograph-
ical memory, spatial navigation, recall, and recollection, in the presence 
of spared semantic memory, perception, recognition and familiarity. 
This lecture will (a) review the history of cognitive memory research 
in adults and children, (b) examine the evidence for the neural circuits 
serving different components of memory processes, (c) relate the find-
ings in humans to results of lesion studies in non-human primates, 
and (d) provide preliminary evidence on new methods of learning and 
memory retrieval in patients with developmental amnesia. The lecture 
aims to differentiate between neural systems that support the devel-
opment of intelligence and knowledge acquisition versus memory and 
learning. As a result of attending this lecture, the audience will learn how 
to (1) diagnose the syndrome of developmental amnesia in children and 
adolescents, (2) use neuroimaging evidence to determine which compo-
nents of cognitive processes are compromised, and (3) become familiar 
with translational research techniques for learning new information in 
the presence of early damage to the hippocampus.
Correspondence: Faraneh Vargha-Khadem, GOS Institute of Child 
Health, University College London, 30 Guilford Street, London WC1N 
1EH, United Kingdom. E-mail: f.vargha-khadem@ucl.ac.uk

Plenary d (birch Memorial Lecture). Cognitive 
neural Prosthetics to Overcome brain and spinal 

Cord Injury

Presenter: richard a. andersen

4:00–5:00 p.m.

r.a. andersen. Cognitive Neural Prosthetics to Overcome Brain 
and Spinal Cord Injury.
neural prosthetics are designed to assist patients paralyzed from spinal 
cord injury, peripheral neuropathies, and stroke. neural activity is 
recorded and decoded to determine the subjects’ intent, which can then 
be used to control assistive devices such as robots or computers. initial 
proofs of concept can be traced back to studies in animals as early as 
the late 1950s and early 1960s.
At the turn of this century there have been a handful of clinical studies 
in humans in which implants of arrays of microelectrodes were made in 
the motor cortex of tetraplegic participants. on the other hand, posterior 
parietal cortex (PPC) provides high-order intent signals to motor cortex 
that are then used by motor cortex to control the muscles. We reasoned 
that the high-level intent signals of PPC could be easily interpreted by 
“smart” robotic systems, enhancing the versatility and intuitiveness of 
brain control.
in the course of PPC recordings with tetraplegic humans we have 
uncovered remarkable cognitive features that we have used for pros-
thetic control. imagined goals and sequences can be decoded extremely 
rapidly, both sides of the body are represented which promises bilat-
eral control, and complete hand shapes are encoded by single neurons 
allowing grasp control with very few cells. individual finger movements 
are well represented and have even allowed a subject to perform brain 
controlled typing on a virtual keyboard and playing a simple melody 
on a virtual piano. neurons are selective for very high order cognitive 
features such as both imagined and observed movements, and the repre-
sentation of numerical quantities and simple mathematical operations. 
These wide-ranging findings point to future advanced neuroprosthetic 
applications in which PPC and other cognitive cortical areas are tapped 
for the unique cognitive variables they represent.
Following this lecture, the learner should be able to: 1) learn how neural 
prosthetics can help people with paralysis; 2) learn what distinguishes 
a motor prosthetic from a cognitive prosthetic; and, 3) understand 
how touch sensation is important for manipulation of objects with the 
hand and how this sensory feedback might be recreated for people with 
paralysis and loss of somesthesis.
Correspondence: Richard A. Andersen, PhD, Biology and Biological 
Engineering, California Institute of Technology, 1200 E California Blvd, 
Pasadena, CA 91125, United States. E-mail: andersen@vis.caltech.edu

THursday eVenInG, February 2, 2017

Invited Presentation. From the Laboratory to the 
Clinic and back: The role of science and Policy 

development in shaping Clinical neuropsychology

Presenter: antonio e. Puente

5:00–6:00 p.m.

a.e. PuenTe. From the Laboratory to the Clinic and Back: The 
Role of Science and Policy Development in Shaping Clinical 
Neuropsychology.
As the Affordable Care Act goes into full effect, shifting paradigms in 
the provision of health care are occurring, many of which impact neuro-
psychologists. This presentation will focus on the specific challenges 

that impact our specialty including integrated care as well as dementia 
screening and assessment. The role of scientific evidence as the primary 
and initial step in determining how ideas evolve into policy will be 
presented. subsequently, the role of policy influencing reimbursement 
and, in turn, how reimbursement affects practice (and, subsequently, 
science) will be outlined. Beyond the pragmatic analysis of lab to clinic, 
the general future of clinical neuropsychology as a profession and a 
science will be considered over the next 5-10 years based on the anal-
yses presented.
Correspondence: Antonio E. Puente, PhD, Psychology, University of 
North Carolina, Wilmington, 601 South College Road, Wilmington, NC 
28403, United States. E-mail: puente@uncw.edu
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symposium 4. Historical Perspectives in the study 
of neurotrauma: Progress and Pitfalls Over 40 

years of research

Chair: Frank G. Hillary

5:00–6:30 p.m.

H.s. LeVIn, e.d. bIGLer & F.G. HILLary. Historical perspectives 
in the study of neurotrauma: progress and pitfalls over 40 years 
of research.
The goal of this symposium is to uncover the progress and pitfalls during 
the last half-century of research in the area of traumatic brain injury 
(TBi). The TBi literature is one of the richest in neuropsychology so this 
ambitious symposium aims to provide an overview of the many dimen-
sions to TBi-related research starting with early attempts to classify 
injury severity (glasgow coma scale; Coma Data Bank) and posttrau-
matic amnesia in severe TBi in both animal models and humans. This 
early research dovetailed with work to understand the primary conse-
quences of TBi including early coma emergence prediction and then a 
generation of research designed to understand the behavioral sequela 
of injury. We then follow the trajectory of TBi research into an era 
where magnetic resonance imaging was central to understanding brain 
and brain lesion changes. Most recently we examine recent advance-
ments and integration of methods to include functional brain imaging 
and brain connectivity modeling, genetics, and big data sharing. in the 
process of uncovering the primary scientific perspectives within TBi 
research, we aim to discover those research tendencies that have been 
met with success and as well as with failure with the goal of creating a 
framework for the next generation of TBi studies. The primary speakers 
for this symposium, Drs. Harvey levin and erin Bigler, have been at the 
center of multiple TBi literatures over the past 30 years and bring their 
combined experience to bear on the issue of forging a new perspective for 
understanding the consequences of TBi. Dr. Hillary has been involved 
in one of the latest movements in TBi work (and neuropsychology 
more broadly) related to functional brain imaging and connectivity 
modeling to understand system-level neuroplasticity. Together this trio 
of speakers brings historical perspective as well as continued involve-
ment in the latest developments in TBi research in an effort to bind the 
past with the present.
Correspondence: Frank G. Hillary, PhD, Psychology, Pennsylvania 
State University, 313 Moore Building, University Park, PA 16802, 
United States. E-mail: fhillary@psu.edu

H. LeVIn. Milestones in Traumatic Brain Injury Research: A 
Neuropsychological Perspective.
This talk will take a historical perspective to review early TBi research 
designed to diagnose and characterize injury severity including the 
development of landmark clinical observational indices such as the 
glasgow Coma scale and the use of markers such as posttraumatic 
amnesia and acute imaging findings to index injury severity and predict 
patient outcome as measured by the glasgow outcome scale. These 
efforts resulted in the niH Coma Data Bank, CT studies, and early 
investigations of Mri organized around understanding the relationship 
between coma duration, brain imaging findings, and outcome which 
now included neuropsychological measures. Translational efforts in 
the 1970s and 80s were conducted in animal models to determine the 
injury mechanisms observed in humans (e.g., diffuse axonal injury, 
intracranial hypertension, neurotransmitter alterations), and conduct 
preclinical trials of drugs and other interventions. An important outcome 
of this work revealed that the location and nature of brain lesion were 
heterogeneous, but not consistently related to patient outcome, with a 
few outstanding examples (e.g., depth of lesion, Marshall’s CT classi-
fication). The field introduced clinical markers including genetics and 
premorbid characteristics (cognitive reserve) and later, Common Data 
elements for imaging and outcome measures. The field takes a much 
longer view of outcome as life-long consequences. Today TBi research 

integrates imaging, genetics, neurochemistry, health, and individual 
factors to understand recovery and risk for later neurodegeneration. 
This approach is consonant with identifying individualized treatments. 
These efforts are organized around new data sharing mechanisms and 
Common Data elements within research which holds the promise 
of understanding the myriad factors that contribute to TBi injury, 
recovery, and long-term outcome.
Correspondence: Harvey Levin, Ph.D., One Baylor Plaza MS637, 
Houston, TX 77030, United States. E-mail: hlevin@bcm.edu

e.d. bIGLer. From Volumetrics to Brain Function, Lessons from 
TBI Neuroimaging.
The goal of this talk is to take a historical perspective on the use of 
imaging to understand the consequences of brain injury on cognitive 
deficit and recovery of function. First, i will review the early structural 
imaging and brain volumetric studies from the 1970s and 80s designed 
to document the consequences of TBi and predict patient outcome. given 
the limitations of volumetrics/structural imaging alone, we then discuss 
developments of advanced functional and structural brain imaging in 
the late 1990s and 2000s including functional Mri (fMri) and diffu-
sion tensor imaging (DTi). There are now dozens of studies using these 
approaches to understand the structural and functional consequences of 
TBi, and it is a goal in this talk to review the primary findings, but also 
to outline the challenges to this work. one important development is the 
movement toward multi-modal imaging which provides novel metrics 
for trauma-induced brain changes in white matter, brain function and 
neurometabolism. led by data sharing efforts (e.g., FiTBir, TrACk 
ii) to integrate the outcome of large-scale studies using multi-modal 
imaging, we now enter a new era in the use of brain imaging methods 
to understand the consequences of TBi.
Correspondence: Erin D. Bigler, Ph.D., Psychology and Neuroscience, 
Brigham Young University, 1001 SWKT, Provo, UT 84602, United 
States. E-mail: erin_bigler@byu.edu

H.s. LeVIn, e.d. bIGLer & F.G. HILLary. TBI in the age of the 
human connectome: a critique for a brave new small world.
in the new era of big data and brain science, connectivity modeling has 
become a focus within the clinical neurosciences with the goal of under-
standing how brain networks are organized and give rise to complex 
behavior (Biswal, 2010;PNAS). The goal of this talk is to introduce the 
concepts of network science and how these approaches have been used 
recently examine the consequences of traumatic brain injury. in this 
review we focus on one of the most commonly used mathematical appli-
cations to understand brain networks, graph theory, a branch of discrete 
mathematics. graph theory has been leveraged over the past decade to 
examine the consequences of TBi on neural network functioning and 
in this review we focus on the implementation of graph theory with 
rsFC methods in fMri datasets. We survey the connectivity literature 
to determine how graph theory is being used to form networks and the 
types of conclusions being drawn from those networks when clinical and 
healthy samples are juxtaposed. it is my goal to provide an overview of 
methods used in the TBi literature and recommendations for the role 
connectivity modeling methods may play in advancing diagnostics and 
prognostication in the various forms of brain injury
Correspondence: Frank G. Hillary, PhD, Psychology, Pennsylvania 
State University, 313 Moore Building, University Park, PA 16802, 
United States. E-mail: fhillary@psu.edu

INS17_Prog_Abs_Index-3.indd   131 28/12/16   12:21 PM



132 

Paper session 5. Vascular disease and Injury

Moderator: angela L. Jefferson

5:00–6:30 p.m.

s.b. PILLay, d. bOOK & J. bInder. Where is Wernicke’s area? A 
voxel-based lesion-symptom mapping study of spoken language 
comprehension in chronic aphasia.
Objective: Classical aphasia models localize “speech comprehension” to 
the posterior superior temporal gyrus (psTg). Modern evidence suggests 
this region is involved in phonological processing for speech produc-
tion, and that language comprehension engages frontal, temporal, and 
parietal networks involved in semantic, syntactic, and general execu-
tive processes. spoken language consists primarily of multi-word utter-
ances rather than single words. Comprehension of such stimuli places 
demands on the ability to combine word meanings using semantic and 
syntactic processes. Here we use VlsM to localize these processes that 
are unique to spoken comprehension, with the aim of providing a more 
meaningful definition of “Wernicke’s area ”.
Participants and Methods: Participants were 51 right-handed 
patients with chronic lH stroke. They performed an Auditory Descrip-
tion naming (ADn) task in which they heard a description and had to 
name the object described, a picture naming (Pn) task, and an audi-
tory sentence comprehension (AsC) task. lesions were mapped using 
high-resolution Mri. VlsM analyses identified the lesion correlates of 
ADn and AsC impairment, first with no control measures, then adding 
Pn impairment as a covariate to control for language and domain- 
general processes.
results: ADn and AsC deficits were associated with lesions in a 
distributed frontal, temporal, and parietal language network. When 
Pn impairment was included as a covariate, both ADn and AsC deficits 
were uniquely correlated with damage localized to the mid-to-posterior 
portion of the middle temporal gyrus (MTg).
Conclusions: The region most uniquely associated with spoken compre-
hension impairment is the mid-to-posterior MTg. This region appears to 
be critically necessary for the ability to integrate multi-word utterances 
during comprehension of spoken language. We propose that this func-
tion and its localization in the MTg provide a meaningful and clinically 
useful modern definition of Wernicke’s area.
Correspondence: Sara B. Pillay, Medical College of Wisconsin, 8701 
Watertown Plank Road, Center for Imaging Research, MEB 4670, 
Milwaukee, WI 53226, United States. E-mail: sara.berentsen@gmail.
com

e.C. MIOTTO, b.M. HaMPsTead, P.r. bazan, a.b. XaVIer, 
M. CasTrO, M.M. MarTIn, e.G. FIGueIredO, a.b. COnFOrTO, 
s.s. sIMOn, C.M. bOTTInO, e. aMarO JunIOr & M.J. TeIXeIra. 
Resting State Functional Connectivity and Neural Correlates of 
Face-Name Encoding in Patients with Left Frontoparietal Stroke.
Objective: Face-name association impairment after stroke affects social 
interactions. To our knowledge, no study examined functional connec-
tivity and face-name encoding after left frontoparietal stroke (lFPs), 
areas engaged in this ability. We investigated resting state functional 
connectivity (rsFC) and encoding of face-name in lFPs patients and 
healthy controls (HCs) using fMri
Participants and Methods: 12 chronic lFPs patients and 18 HCs 
were scanned (3.0 T) during encoding of face-name pairs and at rest-
ing-state. We created lesion masks to reduce the impact of affected 
regions during linear registration (Mni_152 2mm). BolD signal at 
encoding of face-name pairs against a baseline fixation cross and recog-
nition after scanning were evaluated. left inferior frontal gyrus lesion 
patients (liFg n=7) were compared to those without lesions in this area 
(nliFg n=5). in order to assess differences in rsFC we used iCA and 
dual regression approach
results: lFPs and HC groups showed activated and deactivated 
areas within the default mode (DMn), frontoparietal (FPn) and visual 

networks (Vn). The liFg and nliFg groups differed in activation 
mainly in the left inferior and precentral gyri during encoding and 
the liFg group showed the poorest recognition performance. rsFC 
indicated differences in two networks between lFPs and HCs: left FPn 
showed higher correlation to the right supplementary motor area, para-
hippocampal and temporal pole in HCs; Vn showed higher correlation 
to bilateral precuneus, posterior cingulate cortex and right insula in HCs
Conclusions: Differences in activation between the liFg and nliFg 
groups were associated to reduced recognition performance in the liFg 
group and suggest a crucial role of this region for face-name encoding. 
Higher correlation in HCs in the right hemisphere indicated reduced 
interhemispheric connectivity in lFPs patients, even in regions not 
directly affected by the stroke
Correspondence: Eliane C. Miotto, PhD, Department of Neurology, 
Hospital das Clinicas, University of Sao Paulo, Alameda Casa Branca 
978 apt 41, Sao Paulo 01408-000, Brazil. E-mail: ecmiotto@usp.br

K.J. banGen, a.L. CLarK, e.C. edMOnds, n.d. eVanGeLIsTa, 
M.L. WerHane, z.z. zLaTar, d.a. naTIOn, M.W. bOndI & 
L. deLanO-WOOd. Cerebral Blood Flow and Amyloid-β Interact 
to Affect Memory Performance in Cognitively Normal Older 
Adults.
Objective: Cerebral blood flow (CBF) alterations and amyloid-β (Aβ) 
accumulation have been independently linked to cognitive deficits in 
older adults at risk for dementia. less is known about how CBF and 
Aβ may interact to affect cognition in cognitively normal older adults. 
Therefore, we examined CBF x Aβ interactions in regions typically 
affected in Alzheimer’s disease (AD) within a sample of older adults 
from the Alzheimer’s Disease neuroimaging initiative (ADni) study.
Participants and Methods: 60 cognitively normal participants (mean 
age=72 years) underwent neuroimaging and memory testing. Arte-
rial spin labeling Mri was used to quantify CBF and florbetapir PeT 
amyloid imaging was used to measure Aβ deposition. Amyloid positivity 
versus negativity was determined based on established cutoffs (landau 
et al., 2013). The rey Auditory Verbal learning Test (rAVlT) was 
used to assess memory.
results: linear regression models adjusted for age, education, and 
pulse pressure, demonstrated significant CBF x Aβ interactions on 
memory performance. Among Aβ-negative older adults, higher CBF 
in the hippocampus, precuneus, posterior cingulate, and pericalcarine 
cortices was significantly associated with better verbal memory perfor-
mance (p-values < 0.05). in contrast, among Aβ-positive older adults, 
there were trends toward significant associations between higher CBF 
in these regions and poorer memory performance.
Conclusions: our findings demonstrate that higher CBF supports 
memory performance in cognitively normal older adults free of signif-
icant Aβ accumulation but not for those who exceed the threshold for 
amyloid positivity. results suggest that CBF alterations and differential 
associations with cognition can be identified in healthy, asymptomatic 
Aβ-positive older adults. Findings indicate that CBF and its associations 
with cognition may have utility as a reliable marker of brain function 
early in the AD process when interventions are likely to be beneficial.
Correspondence: Katherine J. Bangen, VA San Diego Healthcare 
System/UC San Diego, Department of Psychiatry, UC San Diego, 9500 
Gilman Drive, mail code 151B, La Jolla, CA 92093, United States. 
E-mail: kbangen@ucsd.edu

INS17_Prog_Abs_Index-3.indd   132 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 133

e. MOOre, J.e. neaL, d. LIu, J.G. Terry, s. naIr, K.r. PeCHMan, 
J. WaTCHMaKer, e. GOrdOn, F.e. CaMbrOnerO, 
K.e. OsbOrn, J.e. bOGner, r. MarTIn-WILLeTT, C. seabOLT, 
M. babICz, J. THOMPsOn, M. THursby, L. WaLLJasPer, 
K. GIFFOrd, T.J. HOHMan, s.P. beLL, T.J. WanG, J.J. Carr, 
M. dOnaHue & a.L. JeFFersOn. Arterial stiffness is related 
to decreased cerebral blood flow and increased cerebrovascular 
reactivity in cognitively normal older adults: The Vanderbilt 
Memory & Aging Project.
Objective: Arterial stiffening is associated with clinical Alzheimer’s 
disease (AD), which may be due to alterations in cerebral hemody-
namics. We related arterial stiffening to cerebral blood flow (CBF) and 
cerebrovascular reactivity (CVr) in older adults with normal cognition 
(nC). We also tested the interaction between arterial stiffening and a 
genetic susceptibility factor for AD (APoe) on CBF and CVr.
Participants and Methods: Vanderbilt Memory & Aging Project 
participants free of stroke with nC were studied (n=153, 72±7, 29% 
APOE-ε4 carriers). Cardiac magnetic resonance assessed central arte-
rial stiffening of the aortic arch using pulse wave velocity (PWV, m/s). 
Pseudo-continuous arterial spin labeling Mri quantified CBF (ml 
blood/100g tissue/min) and CVr (% change in response to a hyper-
capnic stimulus). linear regressions related PWV to CBF and CVr 
regions of interest (rois), adjusting for age, race/ethnicity, education, 
body mass index, Framingham stroke risk Profile, APOE-ε4 status, 
and corresponding roi tissue volume. Models were repeated testing a 
PWV x APOE-ε4 interaction.
results: increased PWV related to decreased CBF in the frontal lobe 
(β=-0.43, p=0.04) and increased CVr in the temporal (β=0.11, p=0.03) 
and occipital lobes (β=0.13, p=0.02). PWV x APOE-ε4 related to CBF 
(β=-1.62, p=0.01) and CVr in the temporal lobe (β=0.31, p=0.04). 
Among APOE-ε4 carriers, higher PWV was related to lower CBF and 
increased CVr. excluding participants with atrial fibrillation and 
cardiovascular disease yielded similar effects.
Conclusions: in cognitively normal older adults, increased central 
arterial stiffening corresponds to lower CBF but increased CVr (likely 
reflecting a compensatory mechanism). The regional specificity of 
results varies by APOE genotype such that e4 carriers with increased 
stiffening have lower CBF and increased CVr localized to the temporal 
lobe. These effects, which exist in the absence of cognitive symptoms or 
AD, cannot be explained by shared vascular risk factors, cardiovascular 
disease, or atrophy.
Correspondence: Angela L. Jefferson, PhD, Department of Neurology, 
Vanderbilt University Medical Center, 1207 17th Avenue Sout, Suite 
204, Vanderbilt Memory & Alzheimer's Center, Nashville, TN 37212, 
United States. E-mail: angela.jefferson@Vanderbilt.edu

M.L. WerHane, K.r. THOMas, e.C. edMOnds, K.J. banGen, 
a.L. CLarK, d.a. naTIOn, M.W. bOndI & L. deLanO-WOOd. 
Elevated pulse pressure and apolipoprotein-E genotype interact to 
affect functional decline in cognitively normal older adults.
Objective: The apolipoprotein-e (APoe)-ε4 allele and increased 
vascular risk have been independently linked to Alzheimer’s disease 
(AD) risk. However, few studies have characterized how these risk 
factors may interact to affect functional status over time, and those 
that do exist have focused primarily on clinical samples. Thus, we inves-
tigated the longitudinal relationship between APoe-ε4 genotype and 
elevated pulse pressure (PP) on functional status in a well-characterized 
sample of cognitively normal older adults from the Alzheimer’s Disease 
neuroimaging initiative (ADni).
Participants and Methods: Participants (mean age=74 years) included 
205 cognitively normal older adults who underwent APoe genotyping 
and blood pressure assessment, which was used to calculate baseline 
PP (systolic blood pressure – diastolic blood pressure). The Functional 
Activities Questionnaire (FAQ), which evaluates activities of daily living 
(ADls), was completed by participants’ informant at baseline, 1-, 2-, 
3-, and 4-year follow-up visits.

results: Adjusting for age, sex, and education, multiple regression 
revealed that APoe genotype and PP were not significantly related to 
FAQ scores at baseline; however, repeated measures AnCoVA revealed 
that APoe genotype significantly modified the relationship between 
baseline PP and FAQ scores over a 4-year period. specifically, elevated 
baseline PP was associated with greater functional decline over time in 
APoe-e4 carriers, but not non-carriers (p=.006).
Conclusions: our results demonstrate that the presence of the APoe-
ε4 allele exacerbates the deleterious effect of elevated PP on functional 
decline in older adults. given that the sample consisted of healthy, 
asymptomatic older adults at baseline, these findings have important 
implications for the early identification of individuals at risk for func-
tional decline, as well as the development of treatment targets for 
improved independence and quality of life in at-risk older adults.
Correspondence: Madeleine L. Werhane, PhD, SDSU/UC San Diego 
Joint Doctoral Program in Clinical Psychology, 4930 Del Mar Ave, 106, 
San Diego, CA 92107, United States. E-mail: mlwerhane@gmail.com

b.C. sCHneIder, H.a. KresGe, J.e. neaL, d. LIu, K.e. OsbOrn, 
F.e. CaMbrOnerO, K.r. PeCHMan, e. GOrdOn, F.s. badaMI, 
b.C. JasPer, M. babICz, J.e. bOGner, r. MarTIn-WILLeTT, 
C. seabOLT, J. THOMPsOn, M. THursby, L. WaLLJasPer, 
K. GIFFOrd, T.J. HOHMan, L.T. daVIs & a.L. JeFFersOn. 
Enlarged perivascular spaces and white matter hyperintensities 
more strongly relate to neuropsychological functioning than other 
neuroimaging markers of small vessel disease: The Vanderbilt 
Memory & Aging Project.
Objective: small vessel disease (sVD) increases risk for clinical Alzhei-
mer’s disease and dementia. This study tested the association between 
different neuroimaging markers of sVD and cognition among older 
adults free of dementia and stroke.
Participants and Methods: Vanderbilt Memory & Aging Project 
participants free of clinical dementia and stroke (n=322, 73±7 years) 
underwent 3T neuroimaging acquisition (T1, FlAir, sWi) and neuro-
psychological assessment. White matter hyperintensities (WMHs) were 
quantified via an automated algorithm. lacunar infarcts, perivascular 
spaces (PVs) in the basal ganglia, and microbleeds were manually coded 
by a board-certified neuroradiologist. linear regression related each 
sVD marker to neuropsychological performances, adjusting for age, sex, 
education, race/ethnicity, diagnosis, and APOE-ε4 status.
results: increased log-WMHs related to slower inhibition (β=1.96, 
p=0.008), number sequencing (β=1.20, p=0.046), and log-letter 
number sequencing (β=0.02, p=0.04), and worse Digit symbol (β=-
0.84, p=0.03), Hooper Visual organization Test (HVoT, β=-0.23, 
p=0.02), and Animal naming performances (β=-0.45, p=0.004). A 
higher density of PVs related to slower log-letter number sequencing 
(β=0.14, p=0.001) and worse Tower (β=-1.41, p=0.01), Digit symbol 
(β=-7.21, p<0.0001), HVoT, (β=-0.88, p=0.02), and Biber Figure 
learning Test recognition performances (β=-0.06, p=0.01). increased 
microbleeds related to slower log-number letter sequencing perfor-
mance (β=0.01, p=0.004). All infarcts models were null (p-values>0.07).
Conclusions: in our cohort free of dementia and stroke, increased 
WMH burden corresponded to poorer cognition, but lacunar infarcts 
and microbleeds were mostly unrelated to cognition. PVs, previously 
considered a clinically benign imaging feature in older adults, related 
to worse cognition across several domains. enlarged PVs may reflect 
arteriolar narrowing or interstitial fluid drainage impairments. Further 
research is needed to understand the clinical relevance of increased 
PVs density.
Correspondence: Brittany C. Schneider, TN, United States. E-mail: 
brittany.c.schneider@vanderbilt.edu
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Paper session 6. substance abuse

Moderator: rosemary Fama

5:00–6:30 p.m.

r. FaMa, C. HardCasTLe, s.a. sassOOn, n. zaHr, 
a. PFeFFerbauM & e.V. suLLIVan. Neurological and 
Nutritional Biomarkers of Cognitive Impairment in Alcoholics.
Objective: Alcohol dependence is associated with selective cognitive 
and motor impairment, which is heterogeneous in extent and pattern of 
deficits. Causes of heterogeneity are elusive and inconsistently accounted 
for by demographic or alcohol consumption differences. Here, we sought 
neurological and nutritional factors as possible contributors to hetero-
geneity in alcoholism-related cognitive impairment.
Participants and Methods: We tested 96 alcoholics (AlC: 27-75 yr) 
and 42 controls (nC: 28-76 yr) on attention/working memory (ATT/
WM), production (ProD), immediate memory (iM), delayed memory 
(DM), visuospatial (Vs), and upper motor functioning (MoT), from 
which education-corrected composite scores were calculated. We also 
obtained data to operationalize criteria established by Caine et al. to 
detect signs and symptoms consistent with past subclinical Wernicke’s 
encephalopathy (We). Caine criteria were based on dietary deficiency, 
cerebellar dysfunction, low general cognitive functioning, and oculo-
motor abnormalities.
results: AlC (n=96) scored significantly lower than nC on ATT/WM, 
ProD, iM, and DM. of the 86 AlC with Caine criteria, 21 met 0 
criteria, 39 met 1 criterion, 24 met 2 criteria, 2 met 3 criteria, and 0 
met all 4 criteria. examination of Caine subgroups (age-matched 44-75 
yr, n=70) revealed that AlCs meeting 2 or more criteria (n=26) scored 
lower in iM, DM, and MoT than AlCs meeting 0 (n=18) or 1 criteria 
(n=26). in addition, lifetime alcohol consumption was correlated with 
ATT/WM (r=-.60), ProD (r=-.58), iM (r=-.53), DM (r=-.59), and 
MoT (r=-60) in AlCs who met 2 or more Caine criteria (Bonferroni 
correction p<.008).
Conclusions: neurological, particularly balance impairment, and 
historical nutritional status were valuable in distinguishing subgroups 
of alcoholics with cognitive impairment and thus may serve as 
biomarkers of cognitive impairment and the observed heterogeneity in 
cognitive functioning in alcoholism. (support: AA010723, AA017168, 
AA005965)
Correspondence: Rosemary Fama, Ph.D., Department of Psychiatry 
and Behavioral Sciences, Stanford University School of Medicine, 401 
Quarry Road, Stanford University School of Medicine, Stanford, CA 
94305, United States. E-mail: rfama@stanford.edu

K.M. Frazer, J.J. ManLy, G. dOWney & C. HarT. Assessing 
cognitive functioning in long-term cocaine users.
Objective: Cocaine is the second most widely used illicit substance in 
the united states and concern has been raised about potential cognitive 
deficits associated with its pathological use. empirical evidence evalu-
ating the cognitive consequences of regular cocaine use, however, has 
been mixed. This study employed a comprehensive cognitive battery 
to compare the performance of individuals diagnosed with cocaine use 
disorder against two control groups: 1) non-drug users and 2) drug users 
who report no cocaine use.
Participants and Methods: This one-session, outpatient study was 
conducted at the new york state Psychiatric institute. sixty research 
volunteers completed the study. The national institutes of Health (niH) 
Toolbox Cognition Battery was used to assess cognitive functioning 
across six domains: executive functioning, attention, episodic memory, 
working memory, processing speed and language. each participant’s 
score was also compared against a normative database adjusted for 
age, education and sex.
results: There were no group differences across cognitive tasks with 
one exception: the drug-using control group outperformed cocaine use 
disorder and non-drug-using control groups on a measure of cognitive 

flexibility. The mean cognitive scores for all groups fell within the 
normal range for all tasks.
Conclusions: Cognitive functioning of individuals diagnosed with 
cocaine use disorder is similar to control group participants and over-
whelmingly falls within the normal range when compared against 
normative data.
Correspondence: Kirsten M. Frazer, MA, Psychology, Columbia 
University, 575 Riverside Drivei, New York, NY 10031, United States. 
E-mail: kmf2143@columbia.edu

b.W. reynOLds, M.r. bassO, L. Lau, a.K. MILLer, d. COMbs 
& d. WHITesIde. Ideational Fluency, Sensation Seeking, and 
Anxiety: A Recipe for Binge Drinking.
Objective: Binge-drinking is a significant problem among young adults 
(national institute of Alcohol Abuse and Alcoholism [niAAA], 2016), 
and corresponds with brain damage (Crews et al., 2000), and changes 
in mood, attention, memory, and executive functioning (Parada et al., 
2012). However, existing studies have largely neglected to address 
relative contributions of executive function and personality to binge-
drinking behavior. The current study addressed these shortcomings.
Participants and Methods: Forty-nine healthy undergraduates were 
administered D-keFs Design Fluency to assess mental flexibility. risky 
decision-making was assessed with the iowa gambling Task (igT; 
Bechara et al., 1994). impulsive personality was measured with the 
uPPs-P (Cyders et al., 2007). The Mood and Anxiety symptom Ques-
tionnaire (MAsQ; Watson & Clark, 1991) assessed distress. Addition-
ally, the Marlowe-Crowne social Desirability scale (MCsDs; Crowne 
& Marlowe, 1960) and reliable Digit span from the WAis-iV (rDs; 
greiffenstein et al., 1994) assessed response bias. Binge-drinking was 
defined by consumption of 5 drinks if male, or 4 drinks if female over 
a 3-hour period at least once in the past two months (niAAA, 2016).
results: The data yielded 26 non-binge drinkers and 23 binge drinkers. 
Binge drinking occurrence significantly correlated with D-keFs Design 
Fluency, the sensation seeking scale from the uPPs-P, igT perfor-
mance, and MAsQ Anxious Arousal. Forced entry logistic regression 
revealed that all but the sensation-seeking variables significantly 
predicted binge-drinking status, with 78% overall classification, 83% 
sensitivity, and 73% specificity.
Conclusions: These results suggest that binge consumption corresponds 
with diminished executive function in ostensibly healthy young adults. 
importantly, our research uses well-established indicators of constructs 
implicated in alcohol misuse. Future research should seek to qualify 
predictors that effectively classify those whom engage in binge-drinking 
over time.
Correspondence: Bradley W. Reynolds, PhD, Psychology, University of 
Tulsa, 800 S Tucker Road, Lorton Hall 308, Tulsa, OK 74104, United 
States. E-mail: bradley-reynolds@utulsa.edu

V. OKuneye, a. sMITH, e. MOrGan, s. Keedy, s.J. HunTer 
& J. sCHneIder. Evidence of increased reward sensitivity in 
Young Black Men Who Have Sex With Men (YBMSM) who are heavy 
cannabis users.
Objective: Marijuana use appears to be an important factor for the 
engagement in risk behavior by yBMsM. understanding its use may 
lead to improved strategies for preventing HiV transmission. We exam-
ined the association between cannabis use and neurocognitive systems 
supporting decision making and reward sensitivity in yBMsM.
Participants and Methods: 10 daily cannabis users and 10 non-users, 
all yBMsM between 18-30 yrs of age, performed a modified version of 
the iowa gambling Task during fMri scanning. Task included 100 trials 
of selecting 1 card from 4 decks. 2 decks were “risky,” associated with 
net loss of money over time but infrequent large rewards, and 2 decks 
were “safe,” with net gain over time. subjects were given immediate 
feedback on amount won or lost. neural response was modeled during 
the deck selection and feedback evaluation. All image processing was 
conducted with AFni.
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results: Behaviorally, heavy marijuana users implicitly learned to 
choose riskier decks compared with non-users. neuroimaging demon-
strated that relative to non-users, heavy users had greater left dorsal 
caudate, ventral basal ganglia, and anterior cingulate response to “win” 
feedback relative to loss feedback. non-users had less differential 
response. Choice of risky decks was associated with increased activation 
in parahippocampal and orbital frontal cortex in heavy users compared 
to non-users. non-users showed greater dorsolateral prefrontal activa-
tion during risky relative to safe deck choice.
Conclusions: Findings suggest that in yBMsM, heavy cannabis users 
have stronger neural response to reward relative to punishment, and 
utilize different neural systems to support decision-making and/or 
learning about risky vs. safe choices. This is consistent with previous 
findings of heightened reward sensitivity and decreased response to loss 
in cannabis users more generally. Further confirmation of these findings 
is needed, given small sample size, and may have important implications 
regarding learning and sexual decision-making in yBMsM.
Correspondence: Scott J. Hunter, PhD, Psychiatry & Behavioral 
Neuroscience, University of Chicago, UCM PBN, MC 3077, 5841 S 
Maryland Ave, Chicago, IL 60637, United States. E-mail: shunter@
uchicago.edu

r. MIGLIOrInI, a.C. May, J. sTeWarT, M.P. PauLus & 
s. TaPerT. Exaggerated Aversive Interoceptive Processing in 
Adolescent Substance Users: An Early Risk Factor for Addiction?
Objective: Aberrant neural processing of information from inside the 
body (i.e., interoception) may play a role in addiction neurobiology. 
individuals with substance use disorders (suD) exhibit altered patterns 
of activation in interoceptive brain regions, including insula, anterior 
cingulate cortex (ACC), and striatum. To investigate whether abnormal 
interoception precedes clinically significant substance use, this study 
examines functional magnetic resonance imaging (fMri) response to 
unpleasant interoceptive sensations in adolescents with varied substance 
use histories.
Participants and Methods: Three groups (ages 15-17y) were compared 
on fMri activation while experiencing periods of an aversive sensation 
(inspiratory breathing load): (1) substance experimenters without a 
suD (eXP, n=16), (2) users who met criteria for suD (suD, n=17), and 
(3) non-using controls (Con, n=19). Mixed effects models were used 
to examine main effect of group and group by condition (anticipation 
vs. experience of breathing load) interactions across a priori regions of 
interest: insula, ACC, and caudate (α=.05).
results: group main effects indicated that suD exhibited greater left 
ACC activation than eXP and Con, whereas eXP showed lower left 
caudate activation than suD and Con. group by condition effects 
revealed that in response to the change from anticipation to breathing 
load: (1) suD exhibited greater right posterior insula activation than 
Con; (2) suD and eXP showed greater right mid-insula activation 
than Con; and (3) Con exhibited greater right ACC activation than 
suD and eXP.
Conclusions: Both eXP and suD demonstrated aberrant neural 
responses during aversive interoceptive stimulation compared to Con, 
which may reflect exaggerated negative reinforcement processing. The 
presence of neural alterations in sub-clinical alcohol and drug “exper-
imenters” preliminarily suggests that abnormal interoception could be 
an early risk factor for maladaptive substance use. supported by niDA 
5P20DA027843, nsF Dge-1247398
Correspondence: Robyn Migliorini, SDSU/UCSD Joint Doctoral Program 
in Clinical Psychology, 6363 Alvarado Court, Suite 103, San Diego, CA 
92120, United States. E-mail: robyn.migliorini@gmail.com

J. sCOTT, d.H. WOLF, M.e. CaLKIns, T.M. MOOre, J.d. JOnes, 
K. ruPareL, C.T. JaCKsOn, r.e. Gur & r.C. Gur. Adolescent 
and Young Adult Cannabis Users Do Not Show Declines in 
Neuropsychological Performance: A Two-Year Longitudinal 
Study.
Objective: Cannabis use has been associated with alterations in cogni-
tive functioning in adolescents and young adults, although few studies 
have used community-based samples to examine changes in neurocog-
nitive functioning associated with initiating or continuing use, especially 
in less frequent cannabis users.
Participants and Methods: We examined associations between 
cannabis use and change in cognitive functioning over an average of 
726 days (sD=216) using repeat assessment with the Penn Computer-
ized neurocognitive Battery (CnB). 279 youths from the Philadelphia 
neurodevelopmental Cohort, ages 14-21 at baseline, were classified by 
cannabis use into non-users (n=162), occasional users (n=77; use 1/
week to 1/month), and Frequent users (n=40; 3-4/wk or daily). Mixed 
models examined main effects of group and time, as well as group x time 
interactions for age-normed cognitive domain accuracy scores in execu-
tive control, complex reasoning, episodic memory, and social cognition.
results: Main effects of cannabis group were found in memory and 
social cognition (p<.01); follow-up analyses showed that occasional 
users were more accurate than non-users at both visits. signifi-
cant group by time interactions were found in memory and complex 
reasoning (p<.01); follow-up analyses showed Frequent users had a 
greater increase (i.e., steeper slope) in cognitive functioning across time. 
results did not appreciably change in post hoc analyses examining only 
those who were adolescents at baseline, those who initiated or increased 
use, or Frequent users who initiated use before age 16.
Conclusions: We found no evidence for cognitive decline over two 
years in frequent cannabis users, who surprisingly showed greater 
performance increases over time in some cognitive abilities. occasional 
cannabis users showed stronger social cognition and memory func-
tioning at both timepoints. Taken together, our results do not support 
a dose-response relationship between cannabis use and cognitive decline 
in adolescents and young adults over this time frame.
Correspondence: J. Cobb Scott, Ph.D., Psychiatry, Perelman School of 
Medicine at the University of Pennsylvania, 3400 Spruce Street, 10th 
Floor, Gates Building, Philadelphia, PA 19104, United States. E-mail: 
scott1@upenn.edu

Paper session 7. sleep

Moderator: Melissa Lamar

5:00–6:30 p.m.

a. TsaPanOu & n. sCarMeas. Memory and Sleep Problems in 
the Elderly.
Objective: sleep plays a crucial role to cognition. The aim of the present 
study is to examine specifically the association between memory perfor-
mances and sleep problems in a greek elderly population.
Participants and Methods: Cross-sectional design. Part of the Hellenic 
longitudinal investigation of Aging and Diet (HeliAD). 1338 elderly 
(over 65 y.o.) participants free of dementia and sleep medication, took 
part in the study. sleep problems were estimated by using the sleep 
Medical outcomes scale. Additionally, a full neuropsychological assess-
ment examining memory was conducted for each participant. linear 
regression analysis was used to examine the association between memory 
and sleep problems, with the later as the independent variable. Age, 
sex, education, depression, and BMi were included as covariates. We 
conducted further analyses stratified by Apolipoprotein e-ε4, as well 
as by sex.
results: in the unadjusted model, there was a significant negative 
association between memory and sleep problems (β=-0.11, p=0.001). 
Furthermore, memory was negatively associated with sleep duration 
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(β=-0.001, p=0.039), sleep adequacy (β=-0.030, p≤0.001), as well as 
daytime sleepiness (β=-0.017, p=0.017).
After controlling for the covariates, the importance between memory 
and sleep problems remained significant (β=-0.007, p=0.011). More-
over, there was still an association between memory and sleep duration 
(β=-0.001, p=0.004) as well as memory and sleep adequacy (β=-0.014, 
p=0.013) but memory was no longer associated with daytime sleepiness.
Conclusions: Worse memory was associated with sleep problems, 
independent of demographic and clinical factors, in a large sample of 
older greek adults. Further research examining the underlying biolog-
ical mechanisms is needed in order to shed more light into the present 
findings.
Acknowledgments: “iky Fellowships of excellence for Postgraduate 
studies in greece – siemens Programme”
Correspondence: Angeliki Tsapanou, Taub Institute, Columbia 
University Medical Center, 630 West 168th Street, New York, NY 10032, 
United States. E-mail: at2859@cumc.columbia.edu

J.T. FIsCHer, H. Hannay, P.r. sWanK & L. eWInG-CObbs. 
Sleep Disturbances and Internalizing Behavior Problems After 
Pediatric Traumatic Brain Injury.
Objective: The current study aimed to investigate chronic sleep distur-
bance (sD) after traumatic brain injury (TBi) and extracranial/bodily 
injury (ei) in children and adolescents in comparison to typically devel-
oping children, and to better characterize longitudinal relations between 
sD and internalizing behavior problems.
Participants and Methods: Participants (N=87) aged 8-15 included 
those with TBi, ei, and typically developing children (TD), and 
were assessed at pre-injury/baseline, 6-months, and 12-months. The 
parent-report sleep Disturbance scale for Children was used to assess 
sD. internalizing behavior problems were measured via the Child 
Behavior Checklist.
results: Controlling for age, the TBi and ei group experienced signifi-
cantly higher levels of sD (p=.042) and internalizing (p=.024) than 
the TD group, but did not differ from each other. injury severity was 
not strongly related to sD but was positively associated with internal-
izing behavior problems in the ei group. Cross-lagged panels exam-
ining longitudinal relations between internalizing and sD indicated 
that internalizing predicted later sD but not vice-versa, such that an 
increase in internalizing predicted an increase in sD. Mediation analyses 
demonstrated 6 month internalizing significantly mediated level of sD 
for both injury groups.
Conclusions: Traumatic injury predicted higher sD and internalizing. 
injury severity was only positively significantly associated with sD and 
internalizing in the ei group. Although bidirectional relations between 
sD and internalizing disorders have been reported, the current study 
only identified significant pathways from internalizing to sD. longitu-
dinally, early internalizing problems predicted chronic sD. This study 
provides further evidence that internalizing problems may be a focus of 
intervention and highlights the importance of injury comparison groups 
in future studies investigating pediatric TBi. r01ns046308
Correspondence: Jesse T. Fischer, M.A., Psychology, University of 
Houston, 2111 Holly Hall St, Apt 3902, Houston, TX 77054, United 
States. E-mail: jessetfischer@gmail.com

d.W. beebe, e. sLaTTery & P.J. GubanICH. Multi-night Sleep 
Restriction Increases Total Symptom Score on a Concussion 
Screener in Healthy Adolescents.
Objective: Athlete-reported symptoms on concussion screeners correlate 
with short sleep the night before, even during pre-injury evaluations. 
This could be particularly important to understand in adolescents, who 
often get inadequate sleep on school nights. Here we study the effect of 
experimental sleep restriction (sr) on healthy adolescents completing 
a commercially-available concussion screening tool.
Participants and Methods: Twenty typically-developing 14-17 year-
olds who had never experienced a head injury with loss of consciousness 

underwent a 3-week within-subject randomized cross-over protocol: a 
baseline week followed by 2 experimental weeks, in counterbalanced 
order, with 5 nights of 6.5 hours in bed (sr) vs. 9.5 hours in bed 
(Healthy sleep; Hs). Protocol adherence was verified via actigraphy. 
on the mornings following each week, adolescents completed imPACT, 
a computerized assessment which is used to evaluate cognition and 
symptoms.
results: Teens averaged 6¼ hours of sleep during sr and 8½ hours 
during Hs, p<.001. Wilcoxon tests showed no changes on any imPACT 
index score from cognitive tests, p>.10, but adolescents reported signifi-
cantly more symptoms during sr (raw=5.6) than Hs (1.4), p=.006. 
Although notable effects were seen on items relating to sleep duration, 
fatigue, and drowsiness, there remained a significant effect (p=.006) on 
the symptom composite after excluding five items manifestly related to 
sleep. other items endorsed more during sr included headache, irrita-
bility, and feeling “slowed down.”
Conclusions: experimentally-induced short sleep, similar to what 
roughly 1/5-1/4 of adolescents experience regularly on school nights, 
can increase report of symptoms often associated with concussion. Clini-
cians should consider whether short sleep might impact patient reports, 
timing of evaluation, or interventions that increase sleep.
Correspondence: Dean W. Beebe, Ph.D., Beh Med & Clin Psychology, 
Cincinnati Children's Hosp Med Cntr, 3333 Burnet Avenue, MLC 3015, 
Cincinnati, OH 45229, United States. E-mail: dean.beebe@cchmc.org

a.M.K. MILey-aKersTedT, J. sPaT, F. VIQar, e. rOMan, 
b.e. FranK, M. bedersOn, L. MarCuse, M. FIeLds, J. yOO 
& H.a. bender. Sleep Quality Negatively Impacts Cognition in 
Older Adults with Temporal Lobe Epilepsy.
Objective: Poor sleep quality in temporal lobe epilepsy (Tle) increases 
the likelihood of seizures and negatively impacts cognition. However, 
the effect of poor sleep on cognitive functioning in older adults with 
epilepsy remains unclear, despite the increased risk of co-occurring 
neurodegenerative disorders, such as Alzheimer’s disease (AD). The 
current study aimed to examine the relationship between sleep quality 
and cognitive functioning among older adults with Tle.
Participants and Methods: Twelve older adults (mean age=67.5±9.6, 
mean education=14.3±2.9; 76.9% female) with Tle were recruited 
from the Mount sinai epilepsy Center between 2012-2013. Partici-
pants met international Classification of epilepsies (ilAe) criteria for 
Tle and those with co-occurring neurological and psychiatric illness, 
or history of alcohol/drug use/abuse were excluded. Participants under-
went neuropsychological evaluation using tests culled from the ninDs 
Common Data elements Battery. self-reported measures of depression, 
anxiety, and health-related quality of life were completed. sleep was 
assessed using the Pittsburgh sleep Quality index (PsQi; PsQi≥5=poor 
sleep).
results: Participants who were found to have poor sleep quality 
(PsQi≥5, n=6, mean PsQi=8.2±3.4) demonstrated a greater reduction 
in complex attention, verbal learning, verbal delayed recall, category 
fluency, nonverbal abstract reasoning, and mental flexibility on testing 
when compared to those with high sleep quality (PsQi<5, n=5, mean 
PsQi=2.4±1.3).
Conclusions: The results of the current study indicate that poor sleep 
quality is a prevalent problem in older adults with Tle and likely 
contributes to diminished neurocognition. in turn, data indicate that 
untreated sleep problems can exacerbate existing cognitive impairments 
in elderly individuals with Tle and should be evaluated, and potentially 
treated, during initial presentation.
Correspondence: Fawad Viqar, M.A., M.S., Psychology, Fordham 
University, 5 East 98th Street, New York, NY 10029, United States. 
E-mail: fawad.viqar@mssm.edu
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a. GOsseLIn, C.M. GeCK, a. benOIT, a. dOuGLass & J. de 
KOnInCK. Impact of Obstructive Sleep Apnea on Executive 
Functioning in Forensic Patients with Schizophrenia-Spectrum 
Disorders.
Objective: obstructive sleep apnea (osA) is a disorder with multiple 
negative neurobehavioral consequences. it is highly prevalent in indi-
viduals diagnosed with schizophrenia due to different risk factors (e.g., 
antipsychotics, obesity) and, particularly in forensic settings, patients 
with schizophrenia tend to display more impulsivity, which could 
be exacerbated by untreated osA. using Beebe and gozal’s (2002) 
model of executive dysfunction (eD) as a primary adverse outcome in 
untreated osA, we hypothesized that forensic patients at higher risk of 
osA will display more eD (e.g., higher impulsivity, emotionality and 
poorer cognitive performance) than those at lower risk of osA.
Participants and Methods: Thirty male forensic patients diagnosed 
with schizophrenia-spectrum disorders from two forensic facilities in 
ontario completed various subjective measures (i.e., sleep Disorders 
Questionnaire 2-sleep apnea subscale (sDQ-2-sA), Difficulties in 
emotion regulation scale (Ders), Barratt impulsiveness scale (Bis), 
Depression Anxiety and stress scale (DAss)) and a computerized stop 
signal Task (ssT).
results: Higher risk of osA correlated with higher impulsivity (Bis, 
r = 0.35, p=0.056), depression/anxiety (DAss, r=0.45, p = 0.01), 
and marginally more emotion dysregulation (Ders, r=0.32, p=0.08). 
Higher risk of osA also correlated with more errors on the ssT (number 
of hits: r= -0.038, p = 0.04 and missed targets: r=0.40; p=0.03).
Conclusions: Present findings support existing literature demonstrating 
associations between poor sleep and increased impulsivity and affect 
dysregulation among forensic patients (kamphuis et al., 2014) and 
Beebe and gozal’s model of eD leading to daytime symptoms (e.g., 
poor behavioral control, increased emotional lability and impulsivity). 
Treating osA among forensic patients could improve recovery and 
community reintegration outcomes although causality remains to be 
established.
Correspondence: Anik Gosselin, Ph.D., Forensic Treatment Unit, 
Brockville, The Royal Ottawa, 1600 County Road 2 West, Prescott, 
ON K0E1T0, Canada. E-mail: anik.gosselin@theroyal.ca

s.L. MarTIndaLe, s. MOrIsseTTe, J. rOWLand & s.L. dOLan. 
Sleep Quality Affects Cognitive Functioning in Returning Combat 
Veterans beyond Combat Exposure, PTSD, and Mild TBI History.
Objective: sleep disturbance is a frequent complaint among veterans 
and is common in the presentations of PTsD and TBi. each condition 
affects cognitive functioning, however, it is unclear how sleep quality 
uniquely impacts cognitive functioning in combat veterans. The purpose 
of this study was to determine how sleep quality affects cognitive func-
tioning in combat veterans beyond combat experiences, posttraumatic 
stress disorder (PTsD), and history of mild traumatic brain injury 
(mTBi) history.
Participants and Methods: Participants were 114 male veterans 
ages 22-55, deployed to the wars in iraq and Afghanistan after 2001. 
Participants completed the Drri-2 Combat experiences scale, the Mini 
international neuropsychiatric inventory, a TBi history interview, Pitts-
burgh sleep Quality index, and a neuropsychological assessment battery 
including the CVlT-ii, WAis-iV Digit span Forward and Backward, 
D-keFs Color Word interference, Tower Test, Trails, and Verbal 
Fluency.
results: using partial least squares structural equation modeling, 
combat experiences and mTBi history were not directly associated with 
sleep quality. PTsD was directly associated with sleep quality, which 
contributed to deficits in neuropsychological functioning independently 
of and in addition to combat experiences, PTsD, and mTBi history. 
Combat experiences were negatively associated with motor speed and 
PTsD was positively associated with motor speed.
Conclusions: sleep was associated with cognitive function inde-
pendently of combat experiences, PTsD, and mTBi history. sleep 
quality also contributed to cognitive deficits beyond effects of PTsD. 

An evaluation of sleep quality may be a useful point of clinical inter-
vention in combat veterans with cognitive complaints. improving sleep 
quality could alleviate cognitive complaints, improving veterans’ ability 
to engage in treatment.
Correspondence: Sarah L. Martindale, Ph.D., W.G. "Bill" Hefner VA 
Medical Center, 4801 Asherton Pl NW, Concord, NC 28027, United 
States. E-mail: Sarah.Martindale-Supak@va.gov

Paper session 8. Cross Cultural

Moderator: To be announced

5:00–6:30 p.m.

s. na & T.z. KInG. Disentangling Race-Related Differences on 
the Boston Naming Test: Contributions of Socioeconomic Status, 
Reading and Vocabulary on the Boston Naming Test in a Healthy 
College Sample.
Objective: The Boston naming Test (BnT) is one of the most commonly 
used naming measures in neuropsychology. research has shown, 
however, that BnT performance is affected by demographic factors 
(e.g., race, socioeconomic status (ses)). Although racial minority (Mi) 
groups often perform more poorly on the BnT than racial majority (MA) 
groups, the mechanisms behind these differences are still being explored. 
BnT performance differences in Mi and MA groups were hypothesized 
to be fully accounted for by factors such as ses and literacy.
Participants and Methods: 106 participants were collected from a 
southern urban university and divided into 2 groups: MA (50 Cauca-
sians) vs. Mi (33 African-American, 12 Asian, 7 latino/a, 4 other). 
groups were matched by age (M=23.9(7.1)), education (M=14.3(1.6)) 
and ses (Hollingshead, mother’s education). The BnT, measures of 
verbal intelligence (WAsi Verbal iQ), reading (WJ letter Word iD), 
and vocabulary (WAsi Vocabulary) were administered. Performance 
was age-normed and transformed into z-scores.
results: Despite being matched by ses and education, the Mi group 
performed more poorly on the BnT (z=-.94(1.05)) than the MA group 
(z=-.28(.92)), t(104)=3.44, p<.01. Average BnT performance was lower 
than average ViQ (i.e., Mi was 1.4 z-scores lower, MA was 1.1 z-scores 
lower). Both vocabulary (Mi z=.53(.76), MA z=.88(.67), t(100)=2.42, 
p<.05) and reading (Mi z=.15(.56), MA z=.37(.50), t(99)=2.11, p<.05) 
were significantly different yet within normal limits for both groups. 
Two separate hierarchical regressions showed that race predicted addi-
tional variance in BnT after controlling for reading (β=.19, r2Δ=0.04, 
p<.05) but not after controlling for vocabulary (p>.05).
Conclusions: BnT performance was significantly different between 
groups after controlling for ses and reading ability. Differences between 
groups were not significant after controlling for vocabulary. Clinicians 
should interpret poor scores on the BnT with caution, especially in Mi 
groups, and within the context of vocabulary skill.
Correspondence: Sabrina Na, Georgia State University, 235 Lincoln 
Court Avenue, Atlanta, GA 30329, United States. E-mail: s.diana.na@
gmail.com

s. sHaIr, V. KaVCIC, s. GarCIa, H. dOdGe, s. naVa, 
P. LICHTenberG, H. PauLsOn, J. OVeraLL, e. rOse, 
s. CaMPbeLL, C. TebOe, a. bHauMIK, b.M. HaMPsTead & 
b. GIOrdanI. Reliability of the CogState Brief and NIH Toolbox 
Cognition Batteries in African American Elders with Subjective 
Memory Complaints.
Objective: limited research exists for test-retest reliability among 
computer-based assessments that are of interest in clinical trials; this 
is especially true for African Americans. The purpose of this study was 
to examine the relative and absolute reliabilities of the Cogstate Brief 
Battery and the niH Toolbox Cognition Battery in a sample of African 
Americans.

INS17_Prog_Abs_Index-3.indd   137 28/12/16   12:21 PM



138 

Participants and Methods: Participants were 46 community-dwelling 
African Americans (89% female; age range=61-85, M=71±5.3; MMse 
range=24-30) recruited through the Wayne state university Healthier 
Black elders Center and the university of Michigan Alzheimer’s Disease 
Center. Consensus diagnosis yielded 28 normal Control (nC) and 18 
Mild Cognitive impairment (MCi) participants. Test batteries were 
administered twice across a four-month interval, with intraclass correla-
tions (iCC) and magnitude of change measures (AnoVAs and effect 
sizes, d) calculated to derive relative and absolute reliability for the 
total sample and diagnostic groups.
results: iCC showed an adequate to high degree of relative reliability 
between assessments for both computerized batteries (0.54-0.97), with 
the exception of Toolbox list sorting Working Memory (0.66, nC=0.81, 
MCi=0.36). in terms of absolute reliability, in the total sample, magni-
tude of change measures demonstrated significant retest score changes 
for Toolbox Total and Fluid composites, Flanker inhibitory Control and 
Attention, list sorting Working Memory, Picture sequence Memory, 
and Cogstate Detection, with differences also evident on scores for nC 
and MCi groups separately.
Conclusions: Both of the computerized batteries showed reasonable 
relative reliability in a sample of African Americans with subjective 
memory complaints. overall, these results support the use of comput-
er-based assessments in the early detection of cognitive difficulties and 
for the monitoring of change over time, though care in interpretation 
should be taken when considering absolute change values for subtests 
reflecting working memory and attention.
Correspondence: Sarah Shair, MA, Neurology, University of Michigan, 
2101 Commonwealth Blvd., Suite D, Ann Arbor, MI 48105, United 
States. E-mail: sshair@med.umich.edu

J.L. POnsFOrd, M. dOWnInG & H. PeCHLIVanIdIs. The 
influence of cultural factors on outcome following traumatic 
brain injury.
Objective: Most traumatic brain injury (TBi) outcome studies focus 
on white, english speaking patients who identify with the dominant 
health care system. little is known of the experience of TBi individuals 
from Culturally and linguistically Diverse (CAlD) backgrounds. The 
present study aimed to compare outcomes following TBi in individuals 
from english-speaking Backgrounds (esB) with those from CAlD 
backgrounds.
Participants and Methods: 104 esB and 99 CAlD participants 
with TBi were assessed an average 22.3 months post-injury on the 
Brief Acculturation scale, Craig Handicap Assessment and reporting 
Technique (CHArT), Activities of Daily living scale, Coping scale for 
Adults, and Hospital Anxiety and Depression scale.
results: results showed no significant group differences in most 
demographic and injury-related variables, although CAlD partici-
pants showed lower pre-injury employment. There was no significant 
difference between groups in therapy costs. At post-injury follow-up, 
CAlD participants were significantly less independent than the esB 
group in light domestic duties, shopping and financial management, 
and reported lower cognitive independence, mobility and participation 
in occupational and social activities on the CHArT after controlling 
for pre-injury employment. CAlD participants reported heightened 
awareness of post-injury deficits relative to esB participants, and held 
different beliefs regarding injury consequences and factors that would 
aid their recovery. The CAlD group also reported greater anxiety symp-
toms and less problem-focused coping than the esB group. regression 
analyses showed that holding values other than Australian was a strong 
predictor of poorer outcome on the CHArT, along with older age, lower 
education and longer time in hospital.
Conclusions: Poorer outcomes in CAlD individuals with TBi are not 
simply reflective of socio-demographic factors. TBi clinicians need to 
consider their differing beliefs about injury and recovery in order to 
maximize outcomes in CAlD individuals.

Correspondence: Jennie L. Ponsford, School of Psychological Sciences, 
Monash University, Apt 2001, 469 St kilda Road, Melbourne, VIC 3004, 
Australia. E-mail: jennie.ponsford@monash.edu

a.e. Werry, M. danIeL & b. berGsTröM. Influence of 
Demographic Variables on Measures of Attention and Working 
Memory in Older Adults of Different Races.
Objective: Although research suggests demographic factors are differ-
entially correlated with performance on attention and working memory 
(WM) tests, few studies examine this influence in older adults or consider 
specific racial groups. The objective of the current study was to deter-
mine the impact of demographic variables on attention and WM in 
neurologically healthy older adults of different races.
Participants and Methods: subjects were 5311 Whites and 1098 
African Americans from the national Alzheimer’s Coordinating 
Center (gender: 36% male; mean/sD: age = 75.26/6.98; education = 
15.70/2.91). Dependent variables for a series of multiple regression 
analyses included measures of Attention and WM – Digit span Forward 
(DF), Digit span Backward, Trail Making Test A & B, and Digit symbol 
(Ds). independent variables were age, education, and gender. regres-
sion analyses were performed separately for White and Black groups.
results: Age and education were statistically significant predictors on 
all attention and WM measures in both racial groups. education was 
a stronger predictor and accounted for more variance on all attention 
and WM measures in the Black group than the White group. Age was a 
stronger predictor and accounted for more variance in the White group 
than the Black group on all attention and WM measures except DF. 
in both racial groups, gender was a statistically significant predictor 
only for Ds.
Conclusions: Demographic variables predict attention and working 
memory performance differently for Black and White groups. Perfor-
mance in the White group is more impacted by age on speeded measures 
and education for non-speeded measures while education has the largest 
influence on performance across all measures in the Black group. These 
findings highlight the importance of considering ethnicity and education 
when developing, norming, and interpreting neuropsychological tests.
Correspondence: Amy E. Werry, Pacific University, 17610 NW Cornell 
Road #9, Beaverton, OR 97006, United States. E-mail: amywerry@
pacificu.edu

G. FeLIX, L.b. zaHOdne, e. daLCHand, K.M. Frazer, 
M.n. MarTInez, H.L. sHOueL & J.J. ManLy. Illiteracy and 
Disparities in Cognitive Decline and Alzheimer’s Disease among 
Spanish-Speaking Older Adults.
Objective: We sought to determine whether illiteracy was associated 
with more rapid cognitive decline, and conferred higher risk for Alzhei-
mer’s Disease (AD) compared to matched literates.
Participants and Methods: Participants were 674 Medicare eligible 
adults age 65 and older in the Washington Heights/Hamilton Heights 
inwood Aging Project. eligible participants were Hispanic, span-
ish-speaking immigrants, attended ≤ 4 years of school, and were not 
demented at baseline. literacy was self-reported by asking: “Did 
you ever learn to read or write?” neuropsychological tests measured 
language, visuospatial skill, speed, and memory at baseline and 18 – 24 
month follow-ups, and average follow-up was 4.96 years. At each visit, 
functional, cognitive, and medical data were reviewed and a diagnosis 
of AD was made using standard clinical criteria. Covariates included 
age at baseline, years of school, sex, nationality, medical conditions, and 
stroke. growth curve models were used to determine the relationship of 
literacy to intercept and change in cognitive function. The relationship of 
literacy status to age of incident AD was tested using Cox proportional 
hazards models.
results: illiterates obtained lower scores on a composite neuropsycho-
logical test score than illiterates, but literacy had no effect on rate of 
decline. However, there was a significant, independent effect of literacy 
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on incident AD risk, such that illiterates were 66% more likely to develop 
AD than illiterates (or = 1.66, 95% Ci = 1.15 – 2.39).
Conclusions: illiteracy is independently associated with a higher risk 
of developing AD. This is due to lower initial level of cognitive func-
tion among illiterates that begins closer to the diagnostic threshold for 
dementia, but not due to more rapid rate of cognitive decline.
Correspondence: Gloria Felix, 630 West 168th St., P&S Box 16, New 
York, NY 10032, United States. E-mail: gloriafelix2007@yahoo.com

L.d. MedIna. Hippocampal Volume is Related to Cognitive 
Function in Non-Hispanics but not in Hispanics in a Case-Control 
Matched Sample.
Objective: Cross-cultural imaging research in the study of Alzhei-
mer’s disease is limited, but tends to support a relationship between 
smaller hippocampal volume and dementia in both Hispanics and non- 
Hispanics. in Hispanics, this relationship appears to be partly medi-
ated by the presence of white matter hyperintensities. However, extant 
research has been limited by baseline ethnic group differences. The 
current study aimed to address these limitations by examining this 
brain-behavior relationship in a case-control matched sample.
Participants and Methods: Data from 72 participants (36 Hispanic, 
36 non-Hispanic) in the national Alzheimer’s Coordinating Center 
(nACC) database were analyzed. groups were matched on gender, 
handedness, and age. Matched groups did not differ in hippocampal or 
white matter hyperintensity volumes, or Clinical Dementia rating level 
as well as in cognitive and subjective daily function scores. All partic-
ipants were tested in english. linear regression models were used to 
test the relationship between hippocampal volume and global cognitive 
ability (Mini Mental state exam, or MMse), episodic memory (logical 
Memory, or lM), and informant-reported daily function abilities (Func-
tional Activities Questionnaire, or FAQ).
results: in non-Hispanics, hippocampal volume was related to MMse 
[F(1, 34)=10.772, p=0.002, r2=0.241] and lM [F(1, 34)=9.048, 
p=0.005, r2=0.210]. This relationship was not found in Hispanics: 
MMse [F(1, 34)=1.334, p=0.256, r2=0.038]; lM [F(1, 34)=2.425, 
p=0.129, r2=0.067]. FAQ was not significantly related to hippocampal 
volume in non-Hispanics, F(1, 34)=3.033, p=0.091, r2=0.082, or 
Hispanics, F(1, 34)=0.773, p=0.386, r2=0.023.
Conclusions: Findings suggest that brain-behavior relationships may 
not be the same across ethnic groups. interpretation is limited by a small 
sample size, but these results challenge the validity of current guide-
lines in the clinical diagnosis of cognitive impairment and Alzheimer’s 
disease dementia in Hispanics. Further studies are needed to expand 
these findings.
Correspondence: Luis D. Medina, PhD, Neurosurgery, University of 
Colorado School of Medicine, 12631 E. 17th Ave., C307, Aurora, CO 
80045, United States. E-mail: LUIS.MEDINA@ucdenver.edu

Poster session 5. Poster symposia, Genetics, Cross 
Cultural

5:15–6:30 p.m.

behavioral neurology/Cerebral 
Lateralization/Callosal studies

J. saLVadOr-Cruz, C.G. arMenGOL & d.s. TOVar VITaL. 
Challenges in the Development of Lateralization: Implications for 
the Acquisition of Reading and Writing Skills.
Objective: 
To determine whether atypical development of lateralization, body 
schema, spatial organization and left/right discrimination are associ-
ated with reading and writing difficulties in elementary school children.

Participants and Methods: Forty-nine Mexican elementary school 
children (27 boys, 22 girls) aged 6-12 were selected from a pool of 
volunteers. Positive psychiatric history disqualified children from partic-
ipating, based on responses to salvador & galindo’s neurological and 
Psychiatric History Questionnaire.
lateralization was masured with Portellano’s neuropsychological 
school Maturity Questionnaire (nsMQ-CuMAnes in spanish). Matute 
et al’s neuropsychological evaluation of Children (neC; spanish eni) 
provided reading and writing skills data.
results: Most participants (77.5 %) exhibited non-homogenous later-
alization (nHl). sixty-seven percent were cross-dominant; 10.2% 
undefined). Full/homogeneous lateralization (F/Hl) was 22.4% 
(right=20.4%, left-2.0% left). no inter-group lateralization-associ-
ated differences were obtained for reading speed, but F/Hl children’s 
reading comprehension (low-medium to high-medium) surpassed 
that of cross-dominant children (very low to medium). Writing profi-
ciency was higher for F/Hl: most scores were “low” or “very low”, but 
some “high” and “very high” scores were obtained). scores for most 
cross-dominant children were “very low”; “medium” was their highest 
level attained. An age effect was noteworthy: cross-dominance was more 
frequent among 8-11 year-olds.
Conclusions: This study lends further documentation of the important 
link between brain development and lateralization and the broad spec-
trum of deficits that ensue from its disruption. Developing interventions 
that aid in the acquisition of correct lateralization patterns and address 
anomalous patterns is a priority.
Correspondence: Carmen G. Armengol, Ph.D., Applied Psychology, 
Northeastern University, 280 Chestnut Ave, Jamaica Plain, MA 02130, 
United States. E-mail: c.armengol@neu.edu

T. FrIedrICH, a. sMITH & L. eLIas. The Impact of Age on 
Navigation Asymmetry in Naturalistic Settings.
Objective: Pseudoneglect has been identified with tasks that involve 
navigation in extrapersonal space, as rightward veering and collisions 
have been found when walking or navigating motorized vehicles through 
apertures. The objective was to examine the effect of age on asymmetries 
in navigation within a naturalistic setting by examining the frequency of 
the location of impact on the participant’s vehicle during near-crashes 
and crashes, as the magnitude of leftward bias demonstrated in pseu-
doneglect has been found to differ between younger and older adults.
Participants and Methods: The location of impact following near-
crashes and crashes, and participant’s age and gender were retrieved 
from the sHrP2 nDs database. over the course of the study 35 million 
vehicle miles were collected from 3546 participants, resulting in 2722 
near-crashes and 1465 crashes.
results: During near-crashes and crashes, irrespective of age, the loca-
tion impact was most often in front of the participant vehicle. unlike 
data reported in laboratory environments, in each age category, crashes 
and near-crashes on the right side of the participants’ vehicle were not 
over-represented compared to the left of the vehicle.
Conclusions: This study is the first to examine age-related effects on 
asymmetry in navigation using crash analysis in a naturalistic setting. 
However, unlike rightward veering and collisions found in laboratory 
settings and differences in pseudoneglect between age groups, the loca-
tion of impact on the participants’ vehicle was not overrepresented on 
the right, irrespective of age category. These findings inform future 
research that attempts to apply laboratory research, regarding asym-
metry in navigation, to naturalistic settings.
Correspondence: Trista Friedrich, PhD, Psychology, University of 
Saskatchewan, #103-920 9th street east, Saskatoon, SK S7H0N1, 
Canada. E-mail: ten505@mail.usask.ca
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a.K. HOLLand, a. rOsa, C. bLanCO & d.W. HarrIsOn. 
Support for the Capacity Model of Hostility Using a Dichotic 
Listening Paradigm: Reductions in Cerebral Laterality for 
Phoneme Detection Indicate Compromised Cognitive Control in 
High Hostile Men.
Objective: The capacity model (Holland et al., 2012) states that high 
hostility results from reduced right frontal regulatory control over 
posterior regions under dual task demands. For the current research, 
a dichotic listening paradigm was used to examine the hypothesis that 
high hostiles would perform poorly on this task relative to low hostiles. 
Diminishment in performance would be especially evident in the Focus 
left condition, which is conceptualized as requiring cognitive control 
(Hugdahl et al., 2009), or the ability to inhibit the predominant tendency 
to report phonemes presented to the right ear (left hemisphere).
Participants and Methods: High hostile (n=17) and low hostile (n=17) 
men completed the no Focus (nF), Focus left (Fl), and Focus right 
conditions of the dichotic listening task before and after hearing a 
recording of angry infant vocalizations. Heart rate measures were taken 
across experimental conditions.
results: A main effect for Condition was found for Hr (F(1, 32)=4.87, 
p=.03), indicating that Hr was higher after exposure to affective stress. 
A Hostile x Condition x Focus interaction was also found (F(1, 32)=4.1, 
p=.05), revealing that Hr was higher post affective stress in the Fl 
condition for high but not low hostile men. Finally, a Hostile x Condi-
tion x Focus x ear interaction was found for phonemes reported (F(6, 
96)=2.2, p=.04), indicating that low but not high hostile men showed 
a significant reduction in the phonemes reported at the right ear in the 
Fl condition post stress.
Conclusions: The interaction found for phonemes reported indicates 
reduced cerebral laterality for high hostile men relative to low hostile 
men. This reduction in laterality is an indication of diminished right 
frontal regulatory capacity as a function of exposure to affective stress. 
High hostile men showed a reduced capacity to suppress the predom-
inant tendency to report words presented to the right ear (left hemi-
sphere), indicating compromised cognitive control.
Correspondence: Alissa K. Holland, Ph.D., Psychology, University of 
South Carolina Lancaster, 476 Hubbard Drive, Lancaster, SC 29721, 
United States. E-mail: akhollan@mailbox.sc.edu

Cross Cultural

J. aVILa. Socio-Cultural Impact on Stroop-Interference 
Performance in Spanish-English Bilinguals.
Objective: stroop Color-Word interference (CWi) measures the ability 
to suppress an overlearned response in favor of an unusual response. 
While, consistent cross-language interference-suppression may advan-
tage bilinguals on this task, cognitive, demographic and socio-cultural 
factors tend to mitigate superior performance. The purpose of this study 
was elucidate the role of socio-cultural factors in CWi performance in 
spanish-english bilinguals.
Participants and Methods: Adult participants, aged 18 – 75 years, 
participated in this study: 41 spanish-english Bilingual Hispanics 
(seBH) and 77 monolingual english-speaking european Americans 
(MeseA). stroop Test conditions assessed participants’ processing 
speed (Color-naming, Cn, and Word-reading, Wr) and interfer-
ence-suppression (CWi) performance. Additionally, reading ability 
(WrAT-3 reading subtest), demographic (age), social (educational 
attainment, ses), and cultural (age acquired english, acculturation) 
characteristics were assessed.
results: seBH demonstrated significantly poorer performance in 
processing speed and interference-suppression compared to the MeseA. 
Hierarchical multiple regressions were conducted on each group sepa-
rately, with CWi as the DV. After accounting for age (step 1) and 
processing speed (step 2), the addition of reading ability and socio 
factors (step 3) revealed significant r2 changes in the MeseA model 
(Δr2=10.3%), but not the seBH model (Δr2=2.9%). However, a 

significant change in r2 was revealed when cultural factors (step 4) 
were added to the seBH model a (Δr2=21.7%).
Conclusions: Findings suggest the bilingual advantage may depend 
on language acquisition and familiarity with us culture. Factors tradi-
tionally presumed to impact CWi performance may be confounded 
by cultural factors in non-MeseA groups. Failure to account for the 
socio-cultural experiences of seBH individuals can result in inaccurate 
interpretation of cognitive ability.
Correspondence: Justina Avila, M.A., Psychology, University of New 
Mexico, 3003 Adams St. NE, Apt # M74, Albuquerque, NM 87110, 
United States. E-mail: jfavila@unm.edu

d. banueLOs, K. GOnzaLez, M. naKHLa, K. KauzOr & 
J. razanI. The relationship between verbal and nonverbal 
neuropsychological tests and aspects of English fluency in 
ethnically diverse individuals.
Objective: The purpose of this study was to examine what aspect of 
english proficiency (with an objective language measure) best relates 
to the various neuropsychological tests in ethnically diverse individuals.
Participants and Methods: ninety-six Hispanic, Asian and Middle-
eastern participants served in this study. sixty percent were female, 
were on average 34.25 years and 14.36 years of education. neuro-
psychological (nP) tests requiring verbal mediation (FAs, Animal 
naming, Trailmaking, Boston naming Test) and no verbal mediation 
(rey-osterreith copy & 3 minute delay, Wisconsin Card sorting Test, 
Matrix reasoning, Block Design) were administered. The Woodcock 
language Proficiency Battery- revised (WlPB-r) subscales of written 
and reading subscales were administered to assess english fluency.
results: Bivariate correlation analyses were performed. The results 
revealed that while there were significant relationships between both 
the written and reading comprehension subscales of the WlPB-r and 
verbal and nonverbal nP tests, there were some subtle differences. Trails 
A did not correlate with writing subscale. interestingly, the majority of 
the nonverbal nP tasks also significantly related to both the written 
and reading comprehension subscales, with the exception of the rey-o.
Conclusions: The findings of this study highlight the importance of the 
relationship between english fluency and verbally mediated nP tests. As 
importantly, english proficiency is also related to nonverbally mediated 
nP tests in ethnically diverse, immigrant populations. These findings are 
important to both research and clinical neuropsychologist for assessing 
nP skills of ethnically diverse immigrant groups.
Correspondence: Dayana Banuelos, Psychology, California State 
University Northridge, 18301 Chatsworth St., Northridge, CA 91326, 
United States. E-mail: dayana.banuelos.140@my.csun.edu

a.T. FLOWers, s. MICHeL, G.M. CasTILLO, K. KauzOr 
& J. razanI. Socioeconomic Status and Neuropsychological 
Assessment Performance.
Objective: There is limited research examining the relationship between 
socioeconomic status (ses) and neuropsychological performance in 
ethnically diverse populations. Due to the difficulty to objectify ses 
across different ethnic and immigrant groups studies have explored 
subjective measures of ses in health research with considerable success. 
The purpose of this study was to determine if there were any differences 
in performance on neuropsychological measures amongst individuals 
based on their own, subjective assessment of their ses.
Participants and Methods: 134 healthy individuals were recruited 
from the greater los Angeles area from Caucasian, Hispanic, Middle 
eastern, and Asian backgrounds. A subjective measure of ses was 
utilized which asked participants to rate their ses status while growing 
up from the following 3 categories (lower, middle, and upper class). 
Participants were administered tests of language (FAs and animal 
fluency; Boston naming Test), and executive functioning (Wisconsin 
Card sorting Test; Color Trails; Trailmaking, stroop).
results: A MAnCoVA, with education as the covariate revealed 
significant differences across all three ses groups performance on all 
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neuropsychological measures. Post hoc analysis revealed middle ses 
group performed better than lower ses group on the stroop B (color 
naming test). However, the results revealed that the upper ses group 
performed poorer than the middle and lower ses on the Boston naming 
Test.
Conclusions: These findings revealed somewhat counterintuitive results 
that highlight the difficulty in assessing ses accurately, particularly as 
it relates to understanding neuropsychological performance in ethnically 
diverse groups. These findings, implications and possible interpretations 
will be further explored.
Correspondence: Amina T. Flowers, Clinical Psychology, Psychology, 
California State University, Northridge, 5454 Brynhurst Avenue, Los 
Angeles, CA 90043, United States. E-mail: flowersamina@gmail.com

K. KauzOr, a.T. FLOWers, G.M. CasTILLO, M. naKHLa, 
J. Herrera, d. banueLOs & J. razanI. Hispanic Performance 
on Verbal and Non-verbal Neuropsychological Tests.
Objective: Previous research has demonstrated a relationship between 
acculturation and neuropsychological test performance in Hispanic 
individuals. However, which specific component of acculturation best 
predicts neuropsychological performance has not yet been examined. 
The present study aimed to examine the relationship between specific 
aspects of acculturation in a Hispanic group on standard verbal and 
non-verbal neuropsychological measures.
Participants and Methods: 50 Hispanic individuals from Mexican, 
Central American, and south American backgrounds participated. 
Participants were administered routine neuropsychological tests, and 
verbal and nonverbal composite z-scores were created. Additionally, all 
participants completed a measure which assed 4 aspects of accultura-
tion: preference, ethnic identity, exposure to culture, ethnic interaction.
results: Bivariate correlation revealed that the verbal scores were 
significantly correlated with ethnic identity (r= .335, p= .040), ethnic 
interaction (r= .585, p< .001) and years educated outside the u.s. (r= 
-.543, p< .001). non-verbal scores were significantly correlated with 
only ethnic identity (r= 349, p= .032). simultaneous regression, using 
education, years of education outside of the u.s. and the 4 accultura-
tion factors revealed that these variables significantly predicted verbal 
scores. However, in the presence of all factors, ethnic identity was the 
only significant predictor (β= .555, t (19)= 2.470, p= .019) of the 
verbal scores. Conversely, none of the factors significantly predicted 
the non-verbal scores.
Conclusions: overall, these results suggest that specific aspects of 
acculturation, such as how one identifies with their ethnicity or the 
amount of interactions one has with their culture can impact the neuro-
psychological performance for Hispanic individuals.
Correspondence: Kaitlyn Kauzor, psychology, California State 
University, Northridge, 28716 Kathleen Ave., Santa Clarita, CA 91390, 
United States. E-mail: kaitlyn.kauzor.943@my.csun.edu

s. LeOnG, J. nGWa, J. Turner, s. WOLday, O. OGunLana, 
s.P. JOHnsOn, r. Murray, d. GaMbLe, L. GraHaM, 
J. aLLard, O. nTeKIM, T. FunGWe, C. CasTOr, r. GILLuM 
& T. ObIsesan. Exploring the Mini-Mental Status Exam in an 
African American Sample in a Primarily Urban Setting.
Objective: The Mini-Mental status exam (MMse) is a 30 item ques-
tionnaire used to initially assess cognition in the clinical settings and 
to establish a neuropsychological threshold for subjects’ inclusion into 
clinical trials on Alzheimer’s disease (AD). given the paucity of data on 
MMse sensitivity when evaluating ethnic minorities or those with lower 
levels of education, a disproportionately higher number of cognitive-
ly-normal ethnic minorities may be inaccurately considered cognitively 
impaired. in particular, this may result in an overestimation of disease 
severity for age-related dementias in African Americans (AAs). Although 
education and age adjusted population-derived estimates for the MMse 
are available, data is lacking on estimates derived from predominantly 
AA samples. Therefore, we aim to compare current raw and adjusted 

MMse scores in a sample of AAs in a primarily urban setting to the 
currently available estimates in the literature.
Participants and Methods: of 3266 participants, 2933 (86.5%) were 
AAs recruited from the Washington DC metropolitan area. Age and 
education adjusted MMse scores are presented using published methods 
(Mungas et al. 1996). We additionally computed raw means by gender, 
categories of age and education, and used AnoVAs to examine expected 
education and age-based differences in raw and adjusted MMse scores. 
sPss was used to analyze the data and generate means ± standard 
deviation.
results: overall the unadjusted mean (27.11 ± 3.46) for the entire 
sample, was similar to that of AAs (27.11 ± 3.47), probably because 
AAs constituted the majority of the sample. Whereas, AAs in our sample 
had an overall age and education-adjusted mean MMse score of 26.11 
± 3.19, the means differed between men (26.38 ± 0.07) and women 
(25.56 ± 3.4).
Conclusions: our observation suggests that age and education-adjusted 
MMse scores incorporate variance from social demographic factors that 
may account for discrepancies in current literature and provide a more 
accurate assessments of the cognitive phenotype in AAs.
Correspondence: Sharlene Leong, MA, Psychology, Howard University, 
40 Upper Rock Circle, #322, ROCKVILLE, MD 20850, United States. 
E-mail: shar.leong320@gmail.com

z.a. MeLIKyan, a. MeJIa, s. rubInO, H. KuWabara, 
I. naGOrsKaya, M. nOsOVITsKaya, y. WanG, a. PHeLPs 
& a.e. PuenTe. Rural Russian and American Populations’ 
Performance on Color Trails Test and Trail Making Test.
Objective: explore differences between rural healthy adults from russia 
and the united states. Analyze group differences in performance on 
Trail Making Test (TMT) A and B and Color Trails Test (CTT) 1 and 2.
Participants and Methods: Healthy adults who lived all their lives 
(except for own college years if any) in rural areas (population<50,000) 
and were native russian/english speakers participated in the study. 
52 russian (21 male, 31 female) 18-85 years old and 28 American 
(12males, 16 females), 20-73 years old, with education ≤ Master’s level 
were tested. 
TMT A&B and CTT 1&2 were administered. Completion time (sec.) 
and number of errors were analyzed using t-test, significant (p<0.05) 
results are reported.
results: American group was significantly faster in completion of 
TMT A&B. russian group made more errors in TMT A&B with TMT B 
being statistically significant. American group was significantly faster 
in completion of CTT 1&2. For CTT 2 number of non-completed tests 
and number of prompts was significantly higher in the russian group, 
as was number of errors and near misses for both CTT 1&2, which did 
not reach significance.
Conclusions: This is the first study to compare rural russian and Amer-
ican populations on neuropsychological tests performance. Faster and 
more accurate performance in American group corresponds to results 
obtained previously for urban samples. Differences can be explained 
by less concern with timeliness and less experience with timed and 
standardized tests in russian population, as well as less experience in 
russian group with the alphabetical sequence.
Correspondence: Antonio E. Puente, PhD, Psychology, University of 
North Carolina, Wilmington, 601 South College Road, Wilmington, NC 
28403, United States. E-mail: puente@uncw.edu

a. seKHOn, s.G. PaTeL & J. Lee. Cross-Cultural Differences 
and Acculturation Effects on WISC-IV Performance in Punjabi 
Children: A Pilot Study.
Objective: Cross-cultural neuropsychology research shows differences 
in cognitive assessment scores between ethnic minority and majority 
groups, with minority groups performing lower. However research 
focused on Punjabi youth remains inconclusive. This study will compare 
scores of Punjabi children on select subtests of the Wechsler intelligence 
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scale for Children - Fourth edition (WisC-iV) with its normative data. 
Participant acculturation styles will also be analyzed to determine 
whether acculturation relates to scores.
Participants and Methods: Participants were 25 Punjabi children 
(ages 6-16) recruited from Punjabi community centers near a major 
urban area of the united states. Participants were born and educated in 
the us (Age = 11.99, sD: 2.9; gender = 11M/14F). Measures adminis-
tered were the WisC-iV (Digit span, Matrix reasoning, symbol search, 
and Vocabulary), and the Acculturation, Habits, and interests Multi-
cultural scale for Adolescents (AHiMsA). statistical analyses included 
t-tests to compare means of the groups and a spearman rank correla-
tion to determine the relationship between acculturation and WisC-iV 
performance.
results: significant differences were found between the scores of 
Punjabi children and the WisC-iV normative data on Vocabulary (t = 
2.46*), Digit span (t = 2.68*) and symbol search (t = 2.42*). A signifi-
cant negative correlation was found between performance on Digit span 
(r = -.48**), Vocabulary (r = -.68**) and acculturation style. symbols 
note significance at .01 (**) and .05 (*) level.
Conclusions: results suggest when compared to normative data, 
Punjabi children had lower verbal fluency and visual scanning, but 
better working memory. specific acculturation styles were also asso-
ciated with subtest performance. While developing normative data for 
each ethnic group is unlikely, these results indicate ethnicity and accul-
turation should strongly be considered when using cognitive assessments 
and developing treatment recommendations.
Correspondence: Amardeep Sekhon, M.S., Clinical Psychology, Palo 
Alto University, 1791 Arastradero Rd, Palo Alto, CA 94304, United 
States. E-mail: asekhon@paloaltou.edu

a.M. sTruTT, J. LaFOsse & M. MaHOney. Assessment of 
language fluency and confrontation naming in monolingual 
Spanish speaking older adults.
Objective: Although several translations and scoring modifications 
of fluency and confrontation naming measures have been proposed, a 
comparison between available versions in monolingual spanish-speaking 
healthy controls has not been made. This study compared classifica-
tion accuracy of the extant norms for phonemic and semantic fluency 
tasks. Confrontation naming tasks were reviewed, alternative linguistic 
responses were developed, and the sequence of stimuli presentation was 
compared between spanish and english speakers.
Participants and Methods: one hundred sixty-eight primarily  
spanish-speaking, cognitively intact u.s. resident volunteers (ages 
50-80; 6-18 years of education) from 14 spanish-speaking countries 
and with low levels of acculturation were administered these measures.
results: For phonemic fluency tests, participants scored highest on 
PMr versus FAs and ABs and age and education were not significant 
predictors. For semantic fluency tests, participants scored highest on the 
supermarket task; performance was related to age, but not education. 
use of modified Boston naming Test (BnT) norms resulted in 4-6% 
fewer healthy spanish-speaking controls being classified as impaired 
and 2-6% more being classified as within normal limits. Moreover, age 
and education predicted BnT score (Age β=- .21, p= 0.001; education 
β=.372, p<0.001). new stimuli order of presentation is recommended 
following item analysis. normative data are provided.
Conclusions: There are clear discrepancies between variations of 
phonemic and semantic fluency and confrontation naming tasks for 
monolingual spanish-speakers residing in the u.s. Culturally and 
linguistically responsive use of these tasks along with appropriate 
normative data will aide in the differential diagnosis of neurodegen-
erative conditions.
Correspondence: Adriana M. Strutt, Ph.D., Neurology, Baylor College of 
Medicine, 7200 Cambridge, Houston, TX 77030, United States. E-mail: 
adrianam@bcm.edu

J.z. sTuarT, T.J. Farrer & s.e. COOK. Racial Differences in the 
Utility of the TOPF in a Hospital Based Outpatient Clinic.
Objective: reading recognition measures are widely utilized as 
premorbid estimates in neuropsychological test batteries. some 
measures, including the Test of Premorbid Functioning (ToPF), use 
demographically adjusted norms, in part, to account for racial differ-
ences which could be caused by educational factors. A recent study 
found that WTAr reading recognition accounted for the same variance 
in performance as race and education combined. The aim of the current 
study was to examine how well ToPF standard score predicts verbal 
abilities for Caucasians and African Americans in a diverse hospital 
based outpatient clinical sample.
Participants and Methods: A total of 457 outpatients, 70% Caucasian 
(education mean = 14.9 years, sD = 2.94, range 4-20; age mean = 58.2, 
sD = 16.77, range 16-89) and 30% African American (education mean 
= 13.88 years, sD = 2.83, range 8-20 years; age mean = 53.8, sD = 
15.4, range 21-87) were administered the ToPF and the WAis-iV from 
late 2013 through 2015 as part of a flexible clinical neuropsychological 
evaluation. Paired correlations by race were utilized to examine the 
relationship of ToPF with the WAis-iV Verbal Comprehension index 
(VCi), controlling for education.
results: The ToPF was significantly correlated with the VCi and all 
of its subtests for both the African American sample and the Caucasian 
sample. However, there was significant difference in education level 
by race t(455) = 3.1, p = .002. After controlling for education, paired 
correlations of the ToPF and VCi remained significant for Caucasians 
(r = .614, p <.001) and African Americans (r = .581, p < .001). similar 
findings are observed for individual subtests within the VCi.
Conclusions: results suggest that the ToPF is significantly correlated 
to the WAis-iV VCi and its components for both groups, even after 
controlling for education. Furthermore, our results demonstrate posi-
tive correlations for our African American sample which is different 
than the ToPF manual’s suggestion of a negative correlation in their 
non-clinical sample.
Correspondence: Jill Z. Stuart, Ph.D., Neurology, Duke University 
Medical Center, 932 Morreene Rd., DUMC 3333, Durham, NC 27702, 
United States. E-mail: jill.stuart@duke.edu

s. THOMas, M. MOrraLL, e. benneTT, J. LIMOnd, G. POGGI, 
M. CHeVIGnard & r. Grundy. Challenges of Developing a 
Neurocognitive Test Protocol for a Multilingual International Trial 
: The SIOP Ependymoma II Program.
Objective: To devise a comprehensive neurocognitive assessment 
battery suitable for multilingual administration within an international 
trial for long term follow-up of childhood brain tumour survivors.
Participants and Methods: ependymomas are one of the most 
frequently occurring malignant brain tumours in childhood. They 
present significant clinical management challenges and prognosis is 
often poor. sioP ependymoma ii is an international program aiming 
to evaluate outcomes and improve diagnostic accuracy. it incorporates 
phase ii and iii treatment trials, centralised imaging and pathology 
review, and evaluation of quality of survival (Qos) including neurocog-
nitive and psychological morbidity. Consensus discussions between key 
Qos representatives of participating countries were undertaken over a 
period of 10 years. These were informed by protocols established by the 
sioP Qos working group (limond et al 2015) and existing tumour- 
specific literature, with the aim of establishing a targeted minimum 
dataset augmented by optional broader data collection.
results: A comprehensive battery of tests suitable for administration in 
multiple languages and cultural settings is presented. obstacles encoun-
tered, including differing standard clinical practices across the sixteen 
participating countries, and difficulties identifying tests for adminis-
tration in around fourteen european languages, are presented along-
side solutions generated. This includes the ‘Core Plus’ model which 
provides a two tier approach to assessment, allowing core domains to 
be prioritised where test availability and resources are limited, and more 
comprehensive assessment where feasible.
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Conclusions: A european consensus has been reached for an interna-
tionally accepted test battery suitable for follow-up of childhood ependy-
moma survivors. This large european brain tumour trial opened in 
summer 2016. it will be the first to comprehensively measure long term 
cognitive outcomes and will do so across sixteen european countries.
Correspondence: Sophie Thomas, DClinPsy, Paediatric Neuropsychology, 
Nottingham Children's Hospital, 8 Abbey Crescent, Sheffield S7 2QX, 
United Kingdom. E-mail: sophie.thomas@nhs.net

V.L. TOrres, M. LanG, I. VeLez-urIbe, d. CHrIsTOPHer, 
M. rOsseLLI & F. arruda. The Big Five Inventory (BFI) and 
Emotion Word Valence: Does Personality Influence the Appraisal 
of Emotion Words in Bilinguals?
Objective: Previous studies have found that higher scores on extraver-
sion and openness in personality scales correlate with increased use of a 
second language. Frequency of use has been shown to be an important 
factor in the appraisal of valence in emotion words. in addition, differ-
ences in the way bilinguals appraise the emotional intensity of words in 
both languages have been found. We included three (openness, extra-
version and conscientiousness) of the five dimensions assessed by the 
BFi, a scale that describes participants on five dimensions of personality, 
and analyzed them as predictors for valence ratings in spanish and 
english. interindividual differences in personality traits were expected 
to partially account for the variance in valence scores, with higher levels 
of openness, extraversion and conscientiousness correlating with lower 
differences between languages when appraising emotion words in both 
languages.
Participants and Methods: The sample consisted of 101 active span-
ish-english bilinguals (69 females).
120 words in three categories (positive, negative and taboo) were 
presented visually and were appraised in a 1-9 valence scale in spanish 
and english.
results: The model was significant in predicting differential scores in 
the positive (R2 = .097, p = .022) and taboo (R2 = .124, p = .006) word 
categories, with extraversion being the only significant factor (p = .004). 
When examining taboo words, the domains of extraversion (p = .002) 
and openness (p = .006) were also significant factors. Consistent with 
the hypothesis, higher levels of extraversion were negatively correlated 
with decreased differences in scores between languages in the positive 
and taboo words category.
Conclusions: Bilinguals who were more extroverted rated positive and 
taboo words more similarly in both languages. This finding could be 
a result of extraverted individuals seeking out more social experiences 
in both languages.
Correspondence: Valeria L. Torres, BA, Psychology, Florida Atlantic 
University, 6230 SW 24th PL Apt 306, Davie, FL 33314, United States. 
E-mail: vtorres2015@fau.edu

I. VeLez urIbe, V. arana, J. COnnIFF & M. rOsseLLI. Testing 
a Predictive Model for the Appraisal of Valence of Emotion Words 
in Spanish-English Bilinguals.
Objective: Previously found differences in the perception of the 
emotional intensity of emotion words between languages in bilinguals, 
raise questions about which variables might influence these differ-
ences. in a regression model, seven variables were tested: gender, age 
of acquisition of english, percent of life lived in the united states, 
english proficiency, spanish proficiency, latino cultural identity and 
us cultural identity scores. it was hypothesized that age of acquisition 
of l2 (english) would be one of the highest contributing variables to 
the models.
Participants and Methods: The sample included 101 spanish-english 
bilinguals (69 females). After giving informed consent and responding 
to the linguistic, educational and cultural background questionnaires, 
participants performed a word rating task. This required them to rate 
120 words in three categories (positive, negative and taboo), in both 
languages, (english and spanish) and two sensory modalities (visual 

and auditory). Words were rated in an emotional valence scale ranging 
from 1 to 9.
results: The regression model for visual positive words was signifi-
cant, F(7,92) = 3.50, p =.002, accounting for 21% of the variance in 
scores. only spanish proficiency had significant weight over the model,  
β = .28, t(100) = 2.60, p = .01. in the auditory positive category, the 
model was significant, F(7, 92) = 4.38, p < .001, accounting for 25% 
of the variance in scores. Two of the predictors were significant: english 
proficiency, β = -.24, t(100) = -2.11, p = .037, and, spanish proficiency, 
β = .36, t(100) = 3.46, p = .001.
Conclusions: The influence of level of proficiency is consistent with 
previous findings. Higher levels of proficiency in english seemed to have 
an attenuating effect in the differences between languages in the posi-
tive category, whereas a higher level of proficiency in spanish seemed 
to have the opposite effect, as indicated by the positive direction of the 
correlation.
Correspondence: Idaly Velez Uribe, Psychology, Florida Atlantic 
University, 6812 sw 11 st, Pembroke Pines, FL 33023, United States. 
E-mail: ivelezur@fau.edu

K. VInCK & s. MOnCaTa. Cognitive, Academic, and Behavioral 
Functioning of First and Second Generation Hispanic Children in 
the Child Welfare System: Findings using the National Survey of 
Child and Adolescent Well-Being (NSCAW II).
Objective: studies of Hispanic children with histories of maltreatment 
typically report poor cognitive, behavioral, and academic outcomes 
(Vasilevski & Tucker, 2016; Crozier and Barth, 2005). However, with-
in-group differences of the Hispanic population have not been studied. 
The present study aims to identify the differences between first and 
second generation Hispanic children with maltreatment histories on 
cognitive, academic, and behavioral outcomes.
Participants and Methods: The data was drawn from the national 
survey of Child and Adolescent Well-Being ii (nsCAW-ii), which 
included 450 Hispanic children were given the cognitive functioning 
assessment (44% first generation; 56% second generation), 407 
Hispanic children academic functioning assessment (46% first gener-
ation; 54% second generation), 300 Hispanic children were given the 
behavioral functioning assessment (47% first generation; 53% second 
generation). The k-BiT, Woodcock-Johnson, and CBCl were used to 
measure cognitive, academic, and behavioral functioning.
results: independent samples T-tests were conducted to compare means 
across standard scores of cognitive, behavioral, and academic measures. 
This study found no significant difference in cognitive and academic 
functioning between the first and second generation Hispanic children. 
significant differences were observed on the standardized measurement 
of behavioral functioning with second generation Hispanic children 
scoring higher on sleep problems standard score (t(298) = 1.500, p = 
0.015), attention problems standard score (t(298) = 1.515, p = 0.010), 
and aggressive problems standard score (t(298) = 1.321, p = 0.022).
Conclusions: The results are consistent with the existing literature 
suggesting that acculturated second generation Hispanic children have 
been observed to have increased behavioral problems compared to 
less acculturated first generation Hispanic children (gonzales, knight, 
Morgan-lopez, saenz, & sirolli, 2002). These differences are attributed 
to a range of factors. Together, these findings support the need for 
services that are developed and delivered with attention to the unique 
histories of Hispanic children that can prevent the risk of missing critical 
needs and avert compromising the relevance of the services.
Correspondence: Krizia Vinck, MA, Clinical Psychology, William James 
College, 11 Evelyn St, Lynn, MA 01902, United States. E-mail: krizia_
vinck@williamjames.edu
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Genetics/Genetic disorders

C.J. aLeXander, r. rOMerO, e. sHaPIrO, K. HaTHaWay 
& J. MCLeOd. Using the Vineland Adaptive Behavior Scale to 
Assess Adpative Functioning Differences Between Subtypes of 
Mucopolysaccharidosis I.
Objective: Mucopolysaccharidosis (MPs) Type i is a rare recessive 
genetic disorder involving errors in metabolism. The decreased enzyme 
activity characteristic of this disease results in numerous medical 
complications involving almost every organ system, including the central 
nervous system. Due to the various rates of disease progression and 
variation of symptoms between subtypes, treatment options are limited 
and time sensitive. Age, diagnosis, Vineland Adaptive Behavior scale-ii 
(VABs-ii) scores, and physical symptoms score (Pss) were used as data. 
This study assessed adaptive functioning of children, to provide data to 
inform the childrens’ treatment teams.
Participants and Methods: This current study utilized an archival 
dataset collected by the lysosomal Disease network (lDn) and partic-
ipating centers, including the university of Minnesota, Twin Cities 
Campus. The sample consisted of 47 participants with MPs i.
results: A one-way multivariate analysis of variance (MAnoVA) was 
conducted to compare the VABs-ii scale means for both groups of 
MPs participants. The analyses of variance (AnoVA) of the VABs-ii 
composite and the two subdomains were not significant. There was a 
negative correlation between the Pss and VABs-ii composite and Daily 
living skills subdomain (Dls).
Conclusions: A significant difference of adaptive functioning between 
MPs subgroups was found. A negative relationship between Pss scores 
and overall adaptive functioning was found. As participants experience 
more physical symptoms, their ability to complete their activities of 
daily living is negatively impacted. An understanding of the impact of 
medical symptoms on adaptive functioning can help to target specific 
interventions on measured deficits, thus increasing the child’s overall 
quality of life.
Correspondence: Carly J. Alexander, PsyD Clinical Psychology, 
Pediatrics, University of Minnesota, 597 Holly Ave, Apt A, Saint Paul, 
MN 55102, United States. E-mail: carly.jo.alexander@gmail.com

C. Casnar, b. yund, K. Lee & b. KLeIn-TasMan. ASD 
Symptomatology and Related Variables in Children with 
Neurofibromatosis type 1.
Objective: social problems are a common concern of parents of children 
with neurofibromatosis type 1 (nF1). recent research has demonstrated 
elevated rates of Autism spectrum Disorder (AsD) symptomatology in 
children with nF1; however, few studies have examined variables that 
may contribute to those elevations. The primary aim of this study was to 
examine possible variables that may contribute to social responsiveness 
difficulties and restrictive and repetitive behaviors (rrB) in children 
with nF1.
Participants and Methods: Participants included 25 children (ages 
9-13) with nF1, along with their parent. The social responsiveness 
scale, second edition (srs-2) was used to assess AsD symptomatology. 
selected measures were used to assess intellectual functioning (Differ-
ential Ability scales-ii), attention (Cogstate, nePsy-ii), social cogni-
tion (Cogstate), and pragmatic language skills (Clinical evaluation of 
language Fundamentals-V: Metalinguistics).
results: Thirty percent of parents observed mild to moderate social 
responsiveness difficulties and rrB on the srs-2. relations between 
srs-2 Total score and intellectual functioning, r = -.53, p = .01; social 
cognition, r = -.46, p = .02; and pragmatic language skills, r = -.53, 
p = .01, were found. Multiple linear regression analysis indicated that 
these three variables together explained 36% of the variance in social 
responsiveness difficulties reported by parents, Adjusted R2 = .36, F(3, 
23) = 5.31, p < .01. A pragmatic language task (Making inferences) 
significantly predicted parent report of social responsiveness and rrB, 
β = -.44, p = .03, and uniquely explained 38% of the variance.

Conclusions: results indicate that children with nF1 are demonstrating 
elevated rates of AsD symptomatology based on parental report, and 
that intellectual functioning, social cognition, and pragmatic language 
skills are all contributing variables. Future research is needed to better 
explore these relations and develop interventions to address the social 
difficulties seen in children with nF1.
Correspondence: Christy Casnar, M.S., Clinical Psychology, University 
of Wisconsin - Milwaukee, P.O. Box 413, Garland Hall, Rm 325, 
Milwaukee, WI 53201, United States. E-mail: clcasnar@uwm.edu

s.M. COX, G. dOMe, T. Kennedy, a. GIOIa, K.K. Hardy & 
K.s. WaLsH. Neuropsychological and social functioning in 
children with Neurofibromatosis Type 1, ADHD, and Autism 
Spectrum Disorder.
Objective: Children with neurofibromatosis Type 1 (nF1) exhibit 
executive function (eF) and social deficits that overlap with features 
of both Attention Deficit Hyperactivity Disorder (ADHD) and Autism 
spectrum Disorder (AsD). indeed, higher rates of both disorders are 
documented for children with nF1. yet, to date there have been few 
studies comparing the neuropsychological profiles of these populations.
Participants and Methods: retrospective data from 114 children 
(38 per group) ages 6-18 (M=10.34, sD=3.64; 50% male) was used 
with children matched on age and gender. Assessments measuring iQ 
(Wechsler) and eF (TeA-Ch, Tower of london-Dx) were included. 
Parent and teacher report of eF, attention, and social functioning were 
also collected (BrieF, ADHD rating scale, CBCl/TrF).
results: nonverbal iQ was significantly lower in children with nF1, 
(p=.012), along with lower Full scale iQ (p=.022). Parents reported 
children with nF1 to demonstrate better attention (p<.001) and flex-
ibility (p=.008) than both other groups; however, performance-based 
measures in these areas indicate that the nF1 group demonstrates the 
same level of impairment or more compared to children with AsD and 
ADHD. no significant between-group differences in working memory or 
social functioning were reported by parents, although teachers reported 
children with nF1 to have more social problems (p=.016) than those 
with AsD or ADHD.
Conclusions: Children with nF1 appear to exhibit profiles of impair-
ment on performance-based measures of attention and eF that are 
similar to children with ADHD and AsD. in contrast, parents report 
children with nF1 to have fewer difficulties in these areas than their 
ADHD and AsD counterparts. Thus, some children with nF1 may not 
be identified by primary providers as needing services. Moreover, nF1- 
specific interventions for cognitive and social difficulties are lacking. 
results suggest that adapting existing education, monitoring, and 
interventions that are provided to families with ADHD or AsD may be 
appropriate for those with nF1.
Correspondence: Stephany M. Cox, PhD, Neuropsychology, Children's 
National Health System, 15245 Shady Grove Road, Suite 350, Rockville, 
MD 20850, United States. E-mail: scox@childrensnational.org

r.J. Fee, e.b. LeaFFer & V.J. HInTOn. Underlying contribution 
of attention and executive functioning to cognition in individuals 
with dystrophinopathy.
Objective: Dystrophinopathy is a genetic neuromuscular disorder that 
causes the lack of the protein dystrophin in muscle and brain, resulting 
in progressive weakness and cognitive deficits. Findings across studies 
indicate iQ is one sD below the population mean, with evidence of a
verbal weakness, and poor digit span. Attention and executive func-
tions that may contribute to overall iQ performance have not been 
fully examined.
Participants and Methods: 42 boys with dystrophinopathy, 5-17 years 
of age, diverse ethnicity and ses, were included. Measures: Peabody 
Picture Vocabulary Test-4 (PPVT-4, single-word Comprehension), 
Comprehensive Test of nonverbal intelligence (CToni, Visuospatial 
reasoning); niH Toolbox: Flanker Test (Visual attention), Dimensional 
Change Card sort Test (set-shifting), list sorting Working Memory 
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Test (Working Memory), and Pattern Comparison speed (Processing 
speed). Paired-samples t-test were conducted to compare performance.
results: Measures of crystallized verbal and nonverbal skills were found 
to be average (PPVT-4: M = 96.26 ± 17.63; CToni: M = 97.38 ± 11.36). 
in contrast, mean performance on all attention/executive measures was 
low average and significantly lower than both single-word comprehen-
sion and visuospatial reasoning: niH toolbox measures [visual attention 
(M = 82.57 ± 16.40), processing speed (M = 84.58 ± 14.95), working 
memory (M = 86.40 ± 13.89), and set shifting (M = 86.17 ± 14.11)].
Conclusions: isolated crystallized abilities (both verbal and nonverbal) 
are intact, but generalized attention/executive weaknesses were found 
and not limited to the verbal domain. These results suggest a possible 
weaknesses in overlapping frontal systems contributing to attention and 
executive functions, likely impacting overall cognitive efficiency.
Correspondence: Robert J. Fee, Sergievsky Center, Columbia University/
Queens College, 630 West 168th St. PH19, New York, NY 10032, United 
States. E-mail: rf237@columbia.edu

J. FranK, M. MarCanGeLO & M. LaCy. Neuropsychological 
Functioning of an Adult with Fanconi Anemia.
Objective: Fanconi anemia (FA) is caused by a genetic defect in proteins 
responsible for DnA repair resulting in bone marrow failure and cancer. 
Historically average survival age was 19, yet recent advances have 
extended survival. Common physical congenital deficits include short 
statue, with abnormalities of skin, eyes, kidneys, and ears (Mohanty, 
2016). only older case series (Prindull et. al., 1975; nilsson, 1960) 
referencing intellectual disabilities been published to date.
Participants and Methods: A 22 year old African American male 
diagnosed with acute myeloid leukemia completed a brief cognitive 
battery: Wide range Achievement Test-iV, repeatable Battery for the 
Assessment of neuropsychological status, Wechsler Abbreviated scale 
of intelliegnce-2nd; neuropsychological Assessment Battery, with norma-
tive references calculated and presented.
results: Full scale iQ was estimated to be in the moderately to severely 
impaired range [WAsi-ii FsiQ=61], with commiserate verbal and visual 
intellectual deficits. on a single word reading test, his performance was 
at the 2nd grade level [T=25], consistent with intellectual estimates. on 
a measure of immediate verbal memory, his performance was in the 
severely impaired range [rBAns index = 49; (<.1%tile)]. low average 
to moderately/severely impaired sustained attention [z score=-2.2] was 
also documented. on a visual spatial judgment task he performed in the 
severely impaired [z score=-4.58]. His ability to vocalize solutions to 
life situations (e.g., what does it mean if your doctor says there is a 25% 
chance of having side effects from a treatment) was in the moderately 
impaired [nAB Judgment T=26] range.
Conclusions: This case report is the first to present neuropsychological 
data on an adult with Fanconi anemia. DnA repair dysfunction and 
related issues leading to Cns dysfunction will be discussed, along with 
implications for consenting to treatment and limitations.
Correspondence: Joel Frank, MA, Clinical Psychology, The Chicago 
School of Professional Psychology, 1685 Overland Trail, Deerfield, IL 
60015, United States. E-mail: joelmfrank@gmail.com

V.J. HInTOn, r.J. Fee, K. enGeLsTad & d. de VIVO. The 
developmental trajectory associated with Glut 1 Deficiency 
Syndrome.
Objective: To characterize the neuropsychological trajectory associated 
with glut-1 Deficiency syndrome (glut1 Ds). glut1 Ds results from 
an slC2A1 disease-causing gene mutation that affects the transport of 
glucose across the blood-brain barrier. Affected individuals present with 
infantile-onset epilepsy refractory to medications, other paroxysmal 
events, deceleration of head growth, developmental delays, and disor-
ders of movement. As a group, mean intellectual functioning clusters 
in the mild intellectually delayed range, but there is variability across 
patient population. Current standard of care focuses on the use of a 
ketogenic (high fat) diet to provide an alternative brain fuel source. To 

determine the developmental course of the disorder, cognitive perfor-
mance and adaptive behavior were evaluated across time.
Participants and Methods: 32 children with glut1 Ds (5-12 years at 
baseline) who were on the ketogenic diet were given a battery of tests 
that included the ravens Coloured Matrices (rCM), Peabody Picture 
Vocabulary Test (PPVT), expressive Vocabulary Test (eVT), Beery 
Test of Visual Motor integration (VMi) and Vineland scales of Adaptive 
Behavior (VABs) at three sequential time points over 6 years.
results: overall, mean scores on the measures clustered in the mild 
intellectually delayed to borderline range. nonverbal reasoning and 
receptive vocabulary were relative strengths and visual-motor inte-
gration and expressive vocabulary were relative weaknesses. Adaptive 
behaviors were low, yet variable, with socialization skills as strengths. 
repeated measures AnoVA indicated there were no differences across 
standard scores over the three time points.
Conclusions: individuals with glut 1 Ds have lower cognitive and 
adaptive skills than the general population, yet those who are main-
tained on the ketogenic diet make developmental gains at a comparable 
rate as their unaffected peers, such that standardized scores remain 
stable over time.
Correspondence: Veronica J. Hinton, PhD, Sergievsky Center & 
Department of Neurology, Columbia University, P & S Box 16, Columbia 
University, 630 West 168th Street, New York, NY 10025, United States. 
E-mail: vjh9@columbia.edu

e.b. LeaFFer, V.J. HInTOn, K. enGeLsTad, d. sHunGu, 
s. dIMaurO & d. de VIVO. The relationship between cerebral 
lactic acidosis and memory performance in Mitochondrial 
Encephalomyopathy, Lactic Acidosis, and Stroke-like Episodes 
(MELAS).
Objective: To examine memory function in individuals with Mitochon-
drial encephalomyopathy, lactic Acidosis, and stroke-like episodes 
(MelAs). MelAs is a maternally inherited progressive multisystemic 
disorder of the central nervous system resulting from an Adenosine 
(A) to guanine (g) transition at nucleotide mt3243A>g in the trnA. 
in addition to neurological and muscular impairment, cerebral lactic 
acidosis is a classic biomarker of the mt3243A>g population; and 
increased lactate has been linked to neuropsychological deficits. We 
hypothesized that individuals with high lactate will demonstrate worse 
verbal and visual memory performance compared to individuals with 
normal lactate levels.
Participants and Methods: Verbal and visual memory skills were 
examined in 84 individuals carrying the mt3243A>g mutation and 
20 controls (9-76 years). Measures included: selective reminding Test 
(verbal) and the Benton Visuospatial retention Test (visual). Test 
scores were converted to percentiles. Data above the 16th percentile are 
“within normal limits,” data falling between the 16th and 2nd percentile 
are “mildly impaired,” while those falling below the 2nd percentile are 
“severely impaired.” lactate levels were represented as “within normal 
limits” (≤5.6 i.u.), “high” (5.7-7.6 i.u.) and “very high” (≥7.7 i.u.).
results: Performance on both memory measures is sensitive to increasing 
lactate level (Visual: Pearson r= -0.40, p=0.00; Verbal: Pearson r= 
-0.23, p=0.02). However, only visual memory performance discrim-
inates the groups across the lactate levels (Visual chi-square=27.45, 
p<0.0001; Verbal chi-square=4.34, ns).
Conclusions: All individuals with high lactate levels perform poorly on 
the visual memory test, yet some individuals in this range are still able 
to perform within normal limits on the verbal memory test.
Correspondence: Emily B. Leaffer, MPH, Columbia University, 630 
West 168th Street, PH 19, New York, NY 10019, United States. E-mail: 
ebl2121@cumc.columbia.edu
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a.L.M. Lerner, V.C. MerrITT & P. arneTT. Examination of 
COMT Genotype on Verbal and Visual Memory Following Sports-
Related Concussion.
Objective: it is well understood that a number of variables impact 
post-concussion neuropsychological performance; however, the extent to 
which genetic factors influence cognition following concussion remains 
largely unknown. limited work on the CoMT gene has been done 
within the context of brain injury, and no study to date has examined 
the relationship between CoMT polymorphisms and memory perfor-
mance following sports concussion. The purpose of this study was to 
determine whether the polymorphisms associated with the CoMT gene 
influence memory performance following sports-related concussion. it 
was hypothesized that athletes carrying a Met allele would outperform 
athletes homozygous for the Val allele on memory-related tasks.
Participants and Methods: Participants included 59 concussed college 
athletes (73.6% male, 72.9% Caucasian) who underwent neuropsycho-
logical testing and provided a buccal sample for determination of their 
CoMT genotype. The main outcome measures included the BVMT-r 
(Total and Delayed recall) and HVlT-r (Total and Delayed recall) 
to assess visual and verbal memory, respectively.
results: The sample was divided into two groups based on the pres-
ence or absence of the Met allele. Met/Met and Met/Val carriers were 
grouped together (Met+; n=41) and compared to Val/Val carriers 
(Met-; n=18). The groups did not differ on demographic and injury 
severity characteristics. independent samples t-tests showed that the 
Met+ group demonstrated greater performance than the Met- group on 
the BVMT-r Total recall index (t(57)=-2.05, p<.05, d=0.57), but no 
other significant differences we found on the other memory indices (all 
p>.05, d=0.24-0.41).
Conclusions: These findings suggest that possession of a CoMT Met 
allele may provide some protection against visual memory decline 
following concussion. Continuing to examine the relationship between 
the CoMT gene and cognitive performance following brain injury is 
necessary and may have implications for the management of sports- 
related concussions.
Correspondence: Alexandria L.M. Lerner, B.S., 372 Moore Building, 
University Park, PA 16802, United States. E-mail: all5526@psu.edu

a. LuCCHeTTI & T. brOWn. Neurocognitive Variability in Twin 
Adolescent Males with Williams Syndrome.
Objective: Williams syndrome is a neurodevelopmental genetic disorder 
with known cognitive impairments that occurs in 1 in every 10,000 
live births. Medically, these children present with hypertension, facial 
dysmorphology, and endocrine, cardiac, musculoskeletal, and genito-
urinary abnormalities. neuropsychological profiles of children with 
Williams syndrome are most notable for mild to moderate intellectual 
Disability and associated global delays across domains. This study high-
lights unexpected variability in twin adolescent males with Williams 
syndrome.
Participants and Methods: Participants include two 13-year, 
8-month-old twin males with Williams syndrome. Both presented for 
comprehensive neuropsychological assessment at a major Midwestern 
medical institution as part of comprehensive multispecialty medical 
evaluations.
results: Both males demonstrated variability across domains, with 
scores ranging from impaired to above average. Many scores clustered 
in the borderline to low average range. neither met criteria for intellec-
tual Disability. strengths were in rote auditory memory, some aspects of 
language, and sustained visual attention. Weaknesses were in efficient 
problem-solving, behavioral inhibition, reading, and fine motor coor-
dination. There were concerns for anxiety and behavioral dysregulation 
in both males, although one male had a more pronounced psychiatric 
history.
Conclusions: This study provides novel information about twin males 
with neurocognitive profiles inconsistent with Williams syndrome, 
notably with some cognitive skills in the average to above average 

ranges. Future directions should include identification of resiliency 
factors and ongoing serial assessments to track cognition over time.
Correspondence: Amanda Lucchetti, MA, Psychiatry and Behavioral 
Sciences, Children's Hospital Colorado, 5100 Leetsdale Drive, Unit 401, 
Denver, CO 80246, United States. E-mail: amandalucchetti@gmail.com

K.L. MCCabe, C. durdLe, a. POPa, M. CabaraL, L. WOnG, 
d. HarVey & T. sIMOn. Quantifying the Resolution of Spatial 
and Temporal Representation in Children With 22q11.2 Deletion 
Syndrome.
Objective: spatial and temporal information processing impairment 
likely underpins the non-verbal cognitive impairments observed in 
22q11.2 deletion syndrome (22q11Ds). The study quantified spatial 
and temporal processing abilities in children with 22q11Ds, sex chro-
mosome aneuploidy (sCA) and a typically developing (TD) control 
group.
Participants and Methods: Children (22q=70, sCA=49, TD=46) 
responded to spatial, temporal and pitch stimuli with varying differ-
ence ratios. Participant’s task was to identify which of two sequen-
tially presented stimuli were larger (spatial stimuli) or longer (temporal 
stimuli). Temporal duration detection tasks consisted of both visual and 
auditory stimuli. in addition, a pitch comparison task measured partici-
pant’s ability to detect difference between non-spatial and non-temporal 
stimuli. Detection threshold was calculated as the minimum difference 
between stimuli required to achieve 75% accuracy.
results: 22q11Ds participants displayed higher spatial detection 
threshold (%) than the TD and sCA groups, requiring greater differ-
ence between stimuli for accurate identification (%: 22q11Ds = 13.6; 
TD: 6.8; sCA = 7.9; F (2, 149) = 8.42, p < 0.001). Temporal detection 
threshold was also higher for the 22q11Ds group to visual (%: 22q11Ds 
= 14; sCA = 8; TD= 7; F (2,86) = 8.33, p < 0.001) and auditory stimuli 
(%: 22q11Ds = 23; sCA = 12; TD: 8; F(2, 94) = 8.99, p < 0.001) 
compared to both the sCA and TD groups. The sCA and TD groups 
displayed equivalent performance on all measures (p’s >0.05). Pitch 
detection threshold did not differ between groups (p’s >0.05).
Conclusions: The observation of higher detection threshold to spatial 
and temporal stimuli in the 22q11Ds group demonstrates further 
evidence for reduced resolution in both spatial and temporal discrimi-
nation, that does not extend to frequency estimation (pitch detection), 
and which is not explained by generalized cognitive impairment.
Correspondence: Kathryn L. McCabe, PhD, Psychiatry and Behavioral 
Sciences, University of California (Davis), 2825 50th St, Sacramento, 
CA 95816, United States. E-mail: kmccabe@ucdavis.edu

s.e. MCKnIGHT, M. drIsCOLL, r. FuLTOn & b. WILsOn. A 
Rare Case of Spinocerebellar Ataxia Type 16.
Objective: spinocerebellar ataxia (sCA) is a genetic disorder with over 
30 identified mutations. We present a rare case of sCA type 16, an 
autosomal recessive variant with fewer than twenty identified cases 
worldwide. in addition to cerebellar atrophy and ataxia, symptoms of 
sCA16 can include dysarthria, spasticity, nystagmus, and cognitive 
impairment, among others. sCA is thought to be progressive; however, 
less is known about the specific nature or course of type 16.
Participants and Methods: A 25-year-old Caucasian female presented 
for neuropsychological evaluation for characterization of cognitive abil-
ities in the context of sCA16 (diagnosed in 2014). The patient and 
family reported a stepwise decline in cognitive abilities, mood, speech, 
gait, and handwriting since 2012. Methods included a comprehensive 
neuropsychological and psychological evaluation, neurologic exam, and 
review of medical records and neuroimaging.
results: neuroimaging revealed diffuse cerebellar atrophy. neurologic 
exam was significant for dysarthria, nystagmus, dysmetria, and gait 
disturbance. Primary deficits on neuropsychological testing were in the 
areas of attention, working memory, and psychomotor processing speed. 
Assessment of mood revealed depression and anxiety.

INS17_Prog_Abs_Index-3.indd   146 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 147

Conclusions: This case study contributes to research and the clin-
ical community at large by providing additional insights into this rare 
genetic disorder, as well as lending further support to the hypothesis 
that damage to the cerebellar circuitry can contribute to non-motor 
cognitive and emotional processing difficulties. By integrating clinical 
neuropsychology and neurology along with modern neuroimaging and 
genetic testing techniques, this case also highlights the need for a syner-
gistic and holistic multidisciplinary approach to patient care in the era 
of integrated medicine.
Correspondence: Sarah E. McKnight, Emory University, 249 Summer 
Drive NE, Sandy Springs, GA 30328, United States. E-mail: sem.
mcknight@gmail.com

T.W. OLIVIer, a. aMarI & K. sLIFer. Systematic Desensitization 
in a Young Adult with Pelizaeus-Merzbacher Disease.
Objective: This poster will examine the use of systematic desensitization 
for use of a continuous positive airway pressure (CPAP) machine in a 
young adult with a history of Pelizaeus-Merzbacher disease (PMD), 
obstructive sleep apnea (osA), and associated challenges.
Participants and Methods: An 18-year-old male with a history of 
PMD presented to a major hospital’s outpatient sleep clinic and was 
subsequently referred to an outpatient pediatric psychology program 
for CPAP desensitization following a diagnosis of osA. The patient had 
difficulty adhering to CPAP usage, as he was sensitive to items on or near 
his face. He presented with significant motor difficulties (e.g., needed 
a wheelchair, limited functioning of upper extremities), expressive and 
receptive language concerns (e.g., mostly nonverbal), nystagmus, and 
cortical blindness. The patient was seen for an initial evaluation and 12 
subsequent desensitization and parent training sessions.
results: Desensitization through coping skills and other behavioral 
strategies (e.g., distraction, positive reinforcement for compliance) 
was utilized to elicit CPAP adherence. Parent training, which was seen 
as essential given the patient’s developmental level, was also used. A 
15-step task analysis was constructed. The patient completed 50% of the 
steps halfway through treatment and 100% by termination. He was able 
to tolerate the entire machine (e.g., mask, air hose connected and turned 
on) for over 30 minutes in session (e.g., reported latency to sleep onset).
Conclusions: This case study highlights the effectiveness of system-
atic desensitization with an individual with significant neurological 
and developmental challenges, using modifications and adaptations as 
needed throughout treatment. Although the patient reached his initial 
treatment goals, generalization to home was difficult and remained 
ongoing.
Correspondence: Traci W. Olivier, M.S., Neuropsychology, Kennedy 
Krieger Institute/Johns Hopkins School of Medicine, 101 N. Wolfe 
Street, Apt. 318, Baltimore, MD 21231, United States. E-mail: olivier@
kennedykrieger.org

L.V. TraVers, a. LIn, e. MCnaMara, a.K. MOrGan & 
M.K. COLVIn. The Neuropsychological Profile of Girls and Women 
with Turner Syndrome Across the Lifespan.
Objective: Turner syndrome (Ts) is a genetic disorder characterized by 
complete or partial monosomy-X in phenotypic females. Prior research 
has established that cognitive profiles of girls/women with Ts are char-
acterized by intact intellectual functioning and verbal abilities, with 
relative weaknesses in visual-spatial, executive, and social domains. 
However, few researchers have explored the subtleties of this profile or 
its stability across the lifespan.
Participants and Methods: 26 patients (100% female) ages 3-35 
(Mage=16.66) completed neuropsychological testing as part of routine 
care. 50% (n=13) had karyotypes of 45X; 50% were mosaic, ring 
X, isochrome Xq, or other. Analyses examining for age effects were 
conducted by dividing the sample into under 18-years-old (n=12) and 
18+ (n=14).
results: Across patients, overall iQ fell within the average range. 
one-sample-tests (with Bonferroni corrections) were conducted to 

compare our population’s profile to the normative population. signifi-
cant weaknesses were found in perceptual reasoning and spatial skills, 
working memory, processing speed (including graphomotor speed and 
verbal fluency), and fine motor control/dexterity (all p’s<.001). There 
were no differences in neuropsychological profile based on age.
Conclusions: The neuropsychological profile of Ts was stable across 
the lifespan. Within the context of normal intellectual functioning, 
verbal abilities were generally stronger than visual abilities, including 
perceptual reasoning and spatial skills. Processing speed was slow on 
both visual and verbal tasks. Dexterity was bilaterally weak. Working 
memory was also weak, although this was only statistically significant 
for auditory material. Verbal knowledge/reasoning, cognitive flexibility, 
set-shifting, inhibition, and sustained attention were all intact. Future 
studies should compare profiles by karyotype, as preliminary findings 
suggest lower verbal abilities and overall iQ for ring X as compared to 
mosaic karyotypes.
Correspondence: Lea V. Travers, Ph.D., Psychiatry, Massachusetts 
General Hospital, 309 W. 4th Street, Boston, MA 02127, United States. 
E-mail: leatravers@gmail.com

C. VeGa, a. PrOHL, C. Wan, s. CLanCy & s. WarFIeLd. 
Neuropsychological Comorbidities in Tuberous Sclerosis Complex 
and Autism Spectrum Disorder.
Objective: To characterize the neuropsychological profiles of patients 
with Tuberous sclerosis Complex (TsC), autism spectrum disorder 
(AsD), and healthy controls. TsC is a genetic disorder that affects 
multiple organ systems, leading to neuropsychological comorbidities 
that may present as developmental delays, intellectual disability, AsD, 
ADHD, or specific learning disorders. The impact of TsC is exacerbated 
by epilepsy, which presents in up to 90% of patients. The current study 
is a preliminary report of patients diagnosed with TsC with and without 
AsD, idiopathic AsD, and healthy controls (HC) that were assessed as 
part of a prospective longitudinal study examining neuroimaging and 
behavioral biomarkers.
Participants and Methods: The sample included 17 TsC (mean age = 
7.9; sD = 3.5), 16 AsD (mean age = 11.3; sD = 4.5), and 32 HC (mean 
age = 9.8; D = 3.9). The test battery included intelligence, language, 
executive functions, socialization, and adaptive skills. results from 
the Autism Diagnostic observation scale, second edition (ADos-2), 
were used as inclusion criteria for AsD. results were analyzed using a 
MAnCoVA that accounted for age differences.
results: There was a significance discrepancy between the HC and the 
two clinical populations. Post hoc analyses revealed better performance 
across all measures in the HC. The AsD and TsC groups performed 
similarly on measures of iQ and expressive language; however, the AsD 
group had more problems with executive functions, socialization, and 
adaptive skills.
Conclusions: our study shows that TsC is associated with a signif-
icant risk of neuropsychological comorbidity. Cognitive performance 
was bimodally distributed, as reported is previous studies, and may 
be similar to AsD patients. However, TsC patients present with better 
overall environmental adjustments, when specifically accounting for 
executive function skills, socialization, and adaptive skills.
Correspondence: Clemente Vega, Yale University School of Medicine, 
300 Longwood Ave Fegan 9, Boston, MA 02115, United States. E-mail: 
clemente.vega@childrens.harvard.edu

b. yund, C. Casnar, K. Lee & b. KLeIn-TasMan. Relations 
Between Parent Report of Attention and Sleep in Children with 
Neurofibromatosis type 1.
Objective: Despite variability in the neurofibromatosis type 1 (nF1) 
cognitive phenotype, attention difficulties are often described (Hyman 
et al, 2006). Considering attention skills are crucial to academic and 
daily living skills, and children with sleep problems frequently display 
attention difficulties (Blunden et al, 2005), exploration of potential 
relations is warranted. The present study investigates the prevalence of 
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sleep problems and their association with attention problems in children 
with nF1.
Participants and Methods: Participants included 27 children (ages 
9-13) with nF1 and their parents. schedule for Affective Disorders 
and schizophrenia for school Aged Children ADHD section was used 
to assess ADHD symptomatology. The inattention and Hyperactivity/
impulsivity content scales from The Conners-3 Parent short Form 
were used to assess attention. The sleep-related Breathing Disorder 
(srBD) scale from the Pediatric sleep Questionnaire, which has been 
validated against polysomnography, was used to assess parent reported 
sleep problems.
results: Thirty percent of children met current criteria for ADHD 
(ADHD-inattentive=5; ADHD-combined=3). Thirty-seven percent of 
parents endorsed sleep problems suggestive of high risk for a pediatric 
sleep disorder. relations between srBD scale and Conners-3 inattention 
scale, rho=.475, p=.01 and Hyperactivity scale, rho=.391, p=.04 were 
found. Children meeting criteria for ADHD-inattentive were margin-
ally more likely to display symptoms indicative of high risk for a sleep 
disorder, X2 (1, n=27)=7.38, p=.06).
Conclusions: results indicate that children with nF1 demonstrate 
attention and sleep difficulties based on parent report. inattention and 
hyperactivity symptoms are associated with sleep problems. Children 
meeting criteria for ADHD-inattentive type tend to display sympto-
mology associated with sleep disorders. Future research is needed to 
further characterize the relations between sleep and attention problems 
in children with nF1, to allow for development of targeted interventions.
Correspondence: Brianna Yund, Psychology, University of Wisconsin-
Milwaukee, 4008 N Morris Blvd, Apt 3, Milwaukee, WI 53211, United 
States. E-mail: bdyund@uwm.edu

acquired brain Injury (TbI/
Cerebrovascular Injury & disease - Child)

r. asarnOW, T. babIKIan, e. dennIs, a. OLsen, 
e.a. WILde & H.s. LeVIn. Indicators of Recovery/Repair 
and Neurodegeneration After Moderate-Severe TBI Pediatric 
Traumatic Brain Injury:Potential Mechanisms.
symposium summary: immediately following moderate-severe pedi-
atric TBi there are well documented adverse changes in brain struc-
ture and function. We will present results from two recently completed 
longitudinal studies that use cutting edge brain imaging and behavioral 
neuroscience methods to detail changes in brain structure and function 
during the first 18 months post-TBi. These studies reveal that there 
is a complex mixture of evidence of both recovery/repair and neuro-
degeneration during this time frame. Dr. Asarnow will introduce the 
symposium by providing a historical overview of theories of the effects 
of TBi on the developing brain and also present potential mechanisms 
of recovery/repair (e.g. remyelination, compensatory processes) and 
neurodegeneration (eg. neuroinflammation). subsequent presentations 
will describe evidence implicating specific mechanisms and predictors 
of long term outcomes. Dr. Babikian will present Magnetic resonance 
spectroscopy evidence of a chronic neuroinflammatory response 
in a subgroup of patients with slow interhemispheric transfer time.  
Dr. Dennis will present structural Mri data showing evidence of progres-
sive white matter loss in this subgroup, while patients with normal inter-
hemispheric transfer times show normal brain development post-TBi. 
Dr. olsen will present fMri data showing that this subgroup of patients 
shows widespread BolD hyperactivation. Dr. Wilde will present Mri 
data showing that changes are particularly apparent in late-developing 
frontal brain regions, and may account for some of the frontally- 
mediated cognitive and behavioral changes such as behavioral regula-
tion and executive functioning often found in individuals with pediatric 
TBi. Dr. levin will provide a historical overview of studies of the social 
brain following TBi and present fMri data showing reorganization of 
the brain network for social cognition. Dr. Asarnow will discuss the 

data implicating different potential mechanisms of repair/recovery and 
neurodegeneration.
Correspondence: Robert Asarnow, Ph.D., Psychiatry, UCLA, 740 
Westwood Blvd., Los Angeles, CA 90024, United States. E-mail: 
rasarnow@mednet.ucla.edu

T. babIKIan, J. aLGer, e. dennIs, C. GIza & r. asarnOW. 
Whole Brain MR Spectroscopic Correlates of Microstructural 
Abnormalities and Functional Outcomes in Pediatric Moderate/
Severe TBI.
Diffuse axonal injury plays a role in functional morbidity following 
pediatric moderate/severe traumatic brain injury (msTBi). This study 
sought to delineate the course of brain disruption and repair during 
the first year following injury. Pediatric msTBi patients underwent 
brain imaging and cognitive testing at two time points (post-acutely 
at 2-4 months post injury, n = 35 and chronically at 14 months post 
injury, n = 27). gender and age-matched healthy controls (n = 39) were 
evaluated twice, 12 months apart. Whole brain Proton Magnetic reso-
nance spectroscopic imaging (ePsi/MiDAs 1H-3D-Mrsi) was used to 
measure neurometabolite levels in brain structures sensitive to injury 
(cortical lobes, corpus callosum [CC], and hippocampus). The associa-
tion between metabolite biomarkers and functional measures (cognitive 
functioning and interhemispheric transfer time [iHTT] using an erP 
paradigm, a measure of CC function) was explored. Post-acutely, in 
patients, there were elevations in choline (marker for inflammation 
and/or altered membrane metabolism) in all four brain lobes and the 
CC, and decreases in n-acetylaspartate (nAA; marker for neuronal 
and axonal integrity) in the CC compared to controls. of note, lobar 
choline remained elevated in an msTBi subgroup that showed normal 
iHTT relative to controls. This subgroup also showed higher levels of 
CC nAA at the chronic time point. Post-acute nAA in the CC, but 
not lobar choline, explained a significant percentage of variance in 
both post-acute and chronic cognitive performance. Abnormalities in 
neurometabolites were more pronounced in brain regions with compro-
mised white matter integrity based on DTi. Whole brain metabolic eval-
uations show a distinct pattern of neurochemical changes varying by 
subgroups of patients with different outcomes, which suggest a dynamic 
relationship between CC function, prolonged inflammatory responses 
to brain damage, reparative processes, remyelination, and subsequent 
neurobehavioral changes.
Correspondence: Talin Babikian, PhD, Child and Adolescent Psychiatry, 
Pediatrics, UCLA, 760 Westwood Plaza, Semel Institute, Room 47-
438B, Los Angeles, CA 90095, United States. E-mail: tbabikian@
mednet.ucla.edu

e. dennIs, F. rasHId, M. eLLIs, T. babIKIan, J. VILLaLOn-
reIna, J. FasKOWITz, r. VLasOVa, y. JIn, a. OLsen, r. MInK, 
C. babbITT, J. JOHnsOn, C. GIza, P. THOMPsOn & r. asarnOW. 
Multi-Modal Imaging in Pediatric TBI: A Longitudinal Study.
There is considerable heterogeneity in post-TBi outcomes in children 
with moderate/severe traumatic brain injury (msTBi). Acute injury vari-
ables only account for some of this variance. in our study a measure of 
corpus callosum (CC) function, interhemispheric transfer time (iHTT), 
differentiated patients into two groups only a few months post-injury. 
We studied 21 children (16M/5F) with msTBi, assessed 2-5 months and 
13-19 months post-injury, and 20 well-matched healthy control chil-
dren. We assessed CC function through iHTT, measured using event- 
related potentials. We examined white matter (WM) microstructure 
using diffusion-weighted magnetic resonance imaging (dMri) and 
regional brain volume using tensor-based morphometry (TBM). Half 
of the TBi patients had significantly slower iHTT at the first time-point 
(TBi-slow-iHTT, n=11), and half were in the normal range (TBi-nor-
mal-iHTT, n=10). The TBi-normal-iHTT group did not differ signifi-
cantly from healthy controls in WM integrity, either cross-sectionally 
or in the longitudinal trajectory of WM integrity between evaluations.  
in contrast, the WM integrity of the TBi-slow-iHTT group was 
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significantly lower than healthy controls across a large portion of the 
WM. longitudinal analyses showed the TBi-slow-iHTT group experi-
enced a progressive decline in WM integrity throughout the brain from 
2-5 to 13-19 months post-msTBi. TBM analyses showed volume loss 
in the TBi-slow-iHTT group in the WM, while the TBi-normal-iHTT 
group appeared to return to a normal developmental trajectory. We have 
discovered a biomarker that identifies a subset of patients with impaired 
CC integrity in the first months post-injury who experience widespread 
continuing and progressive degeneration, both in WM integrity and in 
regional brain volume, in the first year post-injury. our hope is that 
identifying patients at risk for poorer outcomes will help clinicians know 
which patients might benefit from more aggressive treatment.
Correspondence: Emily Dennis, PhD, Imaging Genetics Center, 
University of Southern California, 4676 Admiralty Way, Suite 200, 
Marina del Rey, CA 90292, United States. E-mail: emily.dennis@ini.
usc.edu

e.a. WILde. Structural Brain Alteration in Children and 
Adolescents after Moderate to Severe TBI.
structural neuroplasticity following pediatric traumatic brain injury 
has been of significant interest in recent years, particularly as neuroim-
aging techniques have evolved to allow serial monitoring of post-injury 
changes and how these may impact subsequent development. using 
neuroimaging and cognitive testing, we examined a group of children 
and adolescents aged 7–17 years who had sustained moderate to severe 
TBi (n=20) and a comparison group of children with orthopedic injury 
(oi) (n=21). Children were evaluated at 3 and 18 months post-injury. 
using volumetric analysis and diffusion tensor imaging, we describe 
complex and dynamic changes occurring in both white matter and 
gray matter over this time period, and how these changes diverge from 
expected development. Changes are particularly apparent in the late- 
developing frontal brain regions, and may account for some of the 
frontally-mediated cognitive and behavioral changes such as emotional 
control, behavioral regulation and executive functioning that often 
described by individuals with TBi sustained during childhood and 
adolescence. Better understanding the course of these changes in struc-
tural imaging may be important in TBi for monitoring development and 
facilitating advances in management and intervention.
Correspondence: Elisabeth A. Wilde, Ph.D., Physical Medicine and 
Rehabilitation, Neurology and Radiology, Baylor College of Medicine, 
1709 Dryden Rd., Ste 1200, Houston, TX 77025, United States. E-mail: 
ewilde@bcm.edu

a. OLsen, M. eLLIs & r. asarnOW. BOLD Hyper Activation 
after Pediatric Moderate-Severe Traumatic Brain Injury (msTBI) 
is Linked to Slow Inter-Hemispheric Transfer Time as Measured 
with Scalp Event-Related Potential.
increased task-related BolD activation is a common observation after 
msTBi. However, little is known about how such BolD alterations 
are linked to electrophysiological measures of brain function. in this 
study we investigated how BolD activation after msTBi was related to 
inter-hemispheric transfer time (iHTT), which is a scalp event-related 
potential measure of corpus callosum function. As our previous find-
ings demonstrated that a sub-group of patients with slow iHHT had 
an increased risk of long-term neurodegeneration, our main focus was 
on investigating differences between a slow iHTT msTBi group and 
a normal iHTT msTBi group, compared to healthy controls. BolD 
fMri was acquired during performance of a spatial working memory 
task. For each trial, 1-5 pictures (items) were presented for 800ms 
each within 4 locations on the screen. Participants were instructed 
to as quickly as possible after each trial reproduce the order of the 
presentation by using a response box with 4 buttons corresponding to 
the respective spatial locations. Task demands were manipulated in a 
parametric manner giving 4 trial types with different working memory 
load (WMl); Baseline (1 item), low WMl (3 items), intermediate 
WMl (4 items) and High WMl (5 items). A main contrast of interest 

representing the linear increase of BolD activation as a function of 
WMl was computed and then compared between groups. sPMs were 
corrected for multiple comparisons by applying a cluster threshold of 
z>2.3, and a cluster significance threshold of P<0.05. The slow iHTT 
msTBi group exhibited widespread BolD hyper activation as compared 
to controls. in contrast, the normal iHTT msTBi group did not differ 
from controls. This is the first study to link the typical BolD hyper 
activation after TBi to an electrophysiological measure of brain function, 
and supports the relevance of iHTT as a biomarker after msTBi. our 
future work will focus on linking these results to measures of functional 
and structural connectivity.
Correspondence: Alexander Olsen, PhD, Department of Psychology, 
Norwegian University of Science and Technology, Innherredsveien 56, 
Trondheim 7042, Norway. E-mail: alexander.olsen@ntnu.no

H. LeVIn, M. neWsOMe, r. sCHeIbeL & e.a. WILde. 
Reorganization of Social Information Processing After Moderate 
to Severe TBI in Adolescents.
Objective: study reorganization of the social brain following moderate 
to severe TBi in adolescents. The rationale was that disruption of social 
cognition and social functioning is common after TBi in adolescents, an 
age group whose peer relations and social interactions typically increase.
Participants and Methods: nine adolescents with moderate/severe TBi 
2.5 years prior to study and 9 controls without TBi performed social 
perspective taking (sPT) and a social attribution task (sAT) during 
fMri. on sPT task the target (self vs other) of the question about a 
trait and the perspective (third person or self) of the response were 
orthogonal; on each trial the adolescent responded to questions such as 
“Are you cheerful”? or “Does your father think you’re cheerful?”. in the 
sAT the adolescent viewed 2 animated, moving triangles and judged on 
each trial whether the triangles were “friends” with each other based on 
their movement and spatial position.
results: in the PTT, brain activation did not differ between groups 
for analysis of target or perspective, but we found a target x perspec-
tive interaction. When adolescents with TBi were asked to evaluate 
statements about themselves from a third person’s perspective, their 
activation exceeded controls in posterior brain regions (e.g., posterior 
cingulate) that are not activated by this task. on the sAT, the TBi group 
had less mesial frontal activation than controls and activation was nega-
tively related to their white matter integrity on diffusion tensor imaging.
Conclusions: We infer that reorganization of the brain network for 
social cognition occurs in adolescents at about 2.5 years following 
moderate to severe TBi and appears related to the integrity of white 
matter tracts implicated in the social brain network.
Correspondence: Harvey Levin, Ph.D., One Baylor Plaza MS637, 
Houston, TX 77030, United States. E-mail: hlevin@bcm.edu

Cognitive Intervention/rehabilitation

b.M. sandrOFF, J. besT, P. TOMPOrOWsKI & J. deLuCa. 
Exercise and Cognition: A Multidisciplinary Approach.
symposium summary: over the past 40 years, it has been consis-
tently hypothesized that exercise is beneficial for cognition. This includes 
approaches to examine the effects of exercise on cognition in the general 
population, across the lifespan, as well as in persons with neurological 
disorders (i.e., stroke, Parkinson’s disease, schizophrenia, multiple scle-
rosis). The vast majority of literature studying the association among 
exercise and cognition in the general population has focused on older 
adults, given the high prevalence and impact of age-related cognitive 
decline. This large body of literature suggests that exercise is associated 
with improvements in several key cognitive domains and concomitant 
improvements in brain structure/function. This will be presented by Dr. 
John Best. There further is evidence that exercise can enhance cogni-
tion/brain structure and function in the developing brain. indeed, there 
is a rapidly expanding body of literature that suggests that exercise 
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actually improves academic achievement, cognition, and brain struc-
ture/function in children. Those data will be presented by Dr. Phillip 
Tomporowski. Based on the wealth of evidence supporting exercise for 
improving cognition in the general population, a more recent body of 
literature has emerged that suggests that exercise might benefit cognition 
and brain structure/function in persons with neurological disorders. 
This application of exercise and neuropsychological research is critical, 
given that cognitive impairment is highly prevalent, poorly-managed, 
and disabling in those populations. relevant findings will be presented 
by Dr. Brian sandroff. Collectively, this symposium will present a multi-
disciplinary, historical framework for understanding the effects of exer-
cise on cognition and brain health across several key populations by 
linking past and present approaches with future directions for research 
in this area. A summary of the research and future directions will be 
led by Dr. John Deluca.
Correspondence: Brian M. Sandroff, PhD, Kessler Foundation, 300 
Executive Drive, Suite 70, West Orange, NJ 07052, United States. 
E-mail: bsandroff@kesslerfoundation.org

P. TOMPOrOWsKI. Exercise and Children’s Cognition: 
Interpretation of Current Research.
The belief that exercise is good for both body and mind can be traced 
back to ancient greek philosophers and early physicians. until rela-
tively recently, empirical evidence to support a causal relation between 
exercise and mental processing was meager. The results of controlled 
experiments conducted with older adults that supported the exercise- 
cognition relation published in the early 2000s, led to a surge of interest 
in mental-health promoting effects of exercise training. Data obtained 
from exercise-training studies conducted with children over the past 
15 years have yield mixed results, however. in this symposium, recent 
studies that have evaluated the effects of single, acute bouts of exercise 
and the effects of chronic exercise training on children’s cognitive perfor-
mance will be reviewed. A summary will be provided that focuses on 
neurological, cognitive, and social mechanisms that have been hypoth-
esized to mediate the relation. recommendations concerning clinical 
applications of exercise for children will be provided.
Correspondence: Phillip Tomporowski. E-mail: ptomporo@uga.edu

b.M. sandrOFF. Exercise and Cognition in Persons with 
Neurological Disorders.
Cognitive impairment is highly prevalent, disabling, and poorly-man-
aged in persons with neurological disorders such as stroke, Parkinson’s 
disease (PD), schizophrenia, and multiple sclerosis (Ms). This high-
lights the importance of examining exercise training as a rehabilitative 
approach for possibly managing cognitive dysfunction in those popu-
lations. such an approach is in its infancy, and is largely based on the 
wealth of evidence documenting robust, beneficial effects of exercise on 
cognition and brain health in the general population across the lifespan. 
using the literature in the general population as a backdrop, this sympo-
sium will discuss emerging data on the effects of exercise, physical 
activity, and physical fitness on cognition, brain structure, and brain 
function in persons with neurological disorders. research in persons with 
stroke, PD, schizophrenia, and Ms will be reviewed. A novel framework 
for optimizing future exercise interventions for improving cognition will 
further be presented. This involves the systematic development of exer-
cise training interventions (i.e., randomized controlled trials) based on 
cross-sectional examinations of physical fitness and cognition, as well 
as the effects of single bouts of exercise (i.e., acute exercise) on cogni-
tion in those populations. such a systematic approach has the promise 
to ultimately improve and optimize exercise training interventions on 
cognition for those who need it most.
Correspondence: Brian M. Sandroff, PhD, Kessler Foundation, 300 
Executive Drive, Suite 70, West Orange, NJ 07052, United States. 
E-mail: bsandroff@kesslerfoundation.org

J. besT. Exercise to Promote Cognition in Older Adults: Current 
and Future Research to Define Exercise Type and Target 
Populations.
Historically, it has been hypothesized that exercise can improve cogni-
tion in older adults. An early meta-analysis containing a heterogeneous 
set of experimental studies suggested that aerobic exercise training (e.g., 
progressive-intensity walking) produces significant benefits to cognition 
in older adults; however, a recent meta-analysis with more restrictive 
inclusion criteria suggests the effects are more modest among healthy 
older adults. Based on the current state of the science, it is unclear 
whether aerobic exercise training might be more beneficial in older adult 
populations with cognitive impairment and whether alternative types 
of exercise training, namely resistance training, might positively impact 
older adults’ cognitive performance. recent data will be discussed on 
the effects of 6-months of thrice-weekly aerobic exercise compared to 
a health education program on memory performance and task-based 
neural activation in regions of the temporal and occipital lobes in older 
adults with mild vascular cognitive impairment. To further clarify the 
state of the science, randomized controlled trials testing the effects of 
resistance training on executive functions in older women with and 
without baseline cognitive impairment will be discussed. Finally, future 
directions for research on the effects exercise on cognition in older adults 
will be presented. This involves direct examinations of the impact of 
aerobic training, resistance training, and combined aerobic and resis-
tance training on cognitive performance in older women and men with 
mild cognitive impairment.
Correspondence: John Best. E-mail: john.best@ubc.ca

drug/Toxin-related disorders (Including 
alcoholism)

a.e. THOrnTOn, K. GICas, T.a. O’COnnOr, T. WILLI, 
K. WaCLaWIK, n.y. WanG, W. PanenKa, d. LanG, a.a. JOnes, 
T. buCHanan, F. VILa-rOdrIGuez, a. barr, G.n. sMITH 
& W.G. HOner. Neuropsychological Aspects in Marginalized 
Persons with Multimorbidity.
symposium summary: structural inequality is an inherent feature 
of society that is associated with large sub-populations of marginal-
ized and vulnerable individuals who experience social, cultural and 
economic disadvantage. The challenges posed by marginalization have 
huge costs to societies, governments, health providers and individuals. 
At the individual level, marginalized persons suffer from numerous 
ailments including trauma, addiction, viral infection, brain injury, and 
mental illness. Consequently, marginalized individuals are at high risk 
for neurocognitive disorder. yet, very few investigations have been 
conducted to address neuropsychological aspects of marginalization. 
This symposium will elucidate the neuropsychology of marginally 
housed persons with multimorbidies by describing their neurocognitive 
features and by linking these features to: a) risk factors for impairment 
(e.g., mental illness, brain injury, viral infection); b) structural brain 
findings (cortical thickness, gyrification, white matter integrity); and 
c) real world functioning. This work clarifies the important role that 
neuropsychology can play in addressing the consequences of marginal-
ization for the individual.
Correspondence: Allen E. Thornton, Ph.D., Psychology, Simon Fraser 
University, 8888 University Drive, Burnaby, BC V5A 1S6, Canada. 
E-mail: aethornt@sfu.ca

T. WILLI, a.e. THOrnTOn, a. barr, d. LanG, W. PanenKa, 
W. su & W.G. HOner. Structural Correlates of Substance-
Induced Psychosis: a Comparison Between Psychostimulant 
Dependent Individuals With and Without Psychosis.
Objective: After prolonged psychostimulant abuse, some individuals 
develop transient psychotic symptoms referred to as substance induced 
psychosis (siP). The psychotic presentation closely resembles that of the 
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schizophrenias, suggesting that similar underlying neural deficits may 
contribute to the emergence of psychosis across these disorders. This 
study aimed to characterize structural alterations in siP, utilizing gray 
matter (gM) and white matter (WM) indices.
Participants and Methods: From a population of psychostimulant- 
dependent polysubstance users without a DsM-iV diagnosis of idio-
pathic psychosis, groups were formed between individuals with cocaine- 
associated psychosis (gM n=29; WM n=24) and cocaine dependent 
nonpsychotic individuals (gM n=74; WM n=43). gM differences were 
investigated in a voxel-based analysis of subcortical structures, while 
tract based spatial statistics was used to investigate group differences 
in WM diffusion indices [i.e. fractional anisotropy (FA)].
results: The cocaine-associated psychosis group had significantly 
smaller volumes of the thalamus and left hippocampus, controlling 
for age, total brain volume, and current methamphetamine / mari-
juana dependence. Additionally, the cocaine-associated psychosis 
group showed significantly lower FA values (p<0.05) in voxels within 
WM tracts of fronto-temporal, fronto-thalamic, and interhemispheric 
pathways.
Conclusions: Collectively, these results suggest several neuroanatomic 
characteristics that differentiate psychostimulant users who develop 
psychosis from those who do not. These differences were found to be 
multimodal, present in both gM and WM, and similar to differences 
previously identified as abnormal in the schizophrenia literature. These 
data contribute to the characterization of structural alterations in the 
expression of psychostimulant associated psychosis, suggesting there 
may be shared neuroanatomical correlates in the expression of different 
forms of psychosis.
Correspondence: Taylor Willi. E-mail: taywilli12@gmail.com

K. WaCLaWIK, C. GIesbreCHT, W.G. HOner & a.e. THOrnTOn. 
Predictors of One-Year Cognitive Decline in a Marginally Housed, 
Multimorbid Sample.
There is a paucity of research on the nature and course of cognition in 
marginally housed populations, thus there is limited understanding of 
the relationship between this population’s numerous, comorbid health 
risks and their cognitive functioning. Viral infections and substance 
use are prevalent in marginally housed populations and have well- 
established relationships with cognitive decline. However, the impact 
of comorbidity is often unaddressed in the literature. The present 
study aimed to characterize the nature of one-year cognitive decline 
in a marginally housed, multimorbid sample, and to assess associa-
tions between decline and common morbidities. Participants (N = 288) 
were recruited from single room occupancy hotels in the Downtown 
eastside neighbourhood of Vancouver, Canada, and were followed for 
approximately one year. neuropsychological functioning was assessed 
at baseline and at follow-up. Psychiatric diagnosis and infection status 
for HiV and hepatitis C were determined at baseline. use of alcohol, 
cannabis, stimulants, and heroin was ascertained monthly via inter-
view for the follow-up duration. in the overall sample, generally stable 
cognitive performance was observed in most cognitive domains, but 
HiV seropositive status was associated with declines in verbal memory  
(p < .05) and response inhibition (p < .05). self-reported antiretroviral 
medication adherence did not mitigate this cognitive decline. These 
findings suggest that, among the numerous morbidities present in a 
marginally housed sample, HiV infection may be particularly detri-
mental to cognitive functioning. Future work should elucidate the degree 
to which these early indicators of cognitive deterioration are associ-
ated with progressive decline over longer time frames in multimorbid 
samples. given the negative impact of cognitive impairment on func-
tioning, these results can inform prioritization of treatment targets in 
populations presenting with multiple health risks.
Correspondence: Kristina Waclawik, MA, Psychology, Simon Fraser 
University, 1844 MacDonald St, Vancouver, ON V6K 3X9, Canada. 
E-mail: kwaclawi@sfu.ca

K. GICas, a. CHenG, W. PanenKa, d. LanG, G.n. sMITH, 
W.G. HOner & a.e. THOrnTOn. Structural Brain Markers are 
Differentially Associated with Neurocognitive Profiles in Socially 
Marginalized Persons with Multimorbid Illness.
Objective: Marginally housed persons are vulnerable to brain insult 
as a function of neurodevelopmental aberrations and environmental 
risk exposures, yet little is known about structural brain integrity and 
neurocognition in this context. This study aimed to delineate structure- 
function associations to better understand the bases of neuropsycholog-
ical impairments in a multimorbid population.
Participants and Methods: We conducted a cluster analysis to confirm 
three previously derived subgroups with distinct neurocognitive profiles 
in a large sample of socially marginalized persons (n = 299). next, 
we examined the association between fronto-temporal cortical brain 
measures (gyrification, cortical thickness) and neurocognitive profiles 
using multinomial logistic regression. Chi-square tests and AnoVAs 
differentiated subgroups on proxy measures of neurodevelopment and 
acquired brain insult/risk exposure. in follow-up, we examined the 
association between white matter integrity and neurocognitive profiles 
using multinomial logistic regression and Tract-based spatial statistics.
results: We found that the lowest functioning neurocognitive cluster 
(Cluster 3, n = 103) was associated with greater frontal and temporal 
gyrification, widespread decreases in white matter integrity, and more 
proxies of aberrant neurodevelopment. The clusters characterized by 
selective decision-making impairment (Cluster 2, n = 109) and higher 
functioning (Cluster 1, n = 87) were associated with greater acquired 
brain insult/risk exposure. Finally, age moderated the association 
between cortical thickness and neurocognition, with positive associa-
tions in older adults only.
Conclusions: our findings highlight the unique pathways to neuro-
cognitive impairment in a heterogeneous population and help to clarify 
the vulnerabilities confronted by different subgroups. This is important 
for developing targeted interventions that better address the differential 
healthcare needs of marginalized persons.
Correspondence: Kristina Gicas, M.A., Psychology, Simon Fraser 
University, 8888 University Dr, Burnaby, BC V5A 1S6, Canada. E-mail: 
kgicas@sfu.ca

T.a. O’COnnOr, d. LanG, W. PanenKa, n.y. WanG, 
r.r. PrOCysHyn & a.e. THOrnTOn. The Impact of Traumatic 
Brain Injury and Aggregate Comorbidities on Cognition and 
Functioning in a Marginally Housed Sample.
Marginally housed individuals face numerous health risks that impair 
cognition and functioning, and may result in less capability to deal with 
further brain insult. Participants recruited from single-room occupancy 
hotels (n = 436) underwent clinical and neurocognitive testing. in study 
1, bi-annual ratings of social and occupational functioning (soF) were 
made (n = 326) from which a composite functioning score was derived. 
A statistically weighted soF-burden index was created, reflecting the 
aggregate extent to which demographics and non-TBi comorbidities 
(vascular, neurological, mental health; substance use; infection) were 
associated with soF. Hierarchical linear regressions examined the effects 
of traumatic brain injury (TBi) on soF in persons with differential 
soF-burden levels. The soF-burden index was a significant predictor 
of soF, accounting for 9.4% of the total variance. objective TBi (Mri 
defined) was a significant predictor of soF (R2 Change = .019), however 
self-reported TBi (loC ≥ 30 mins; PTA ≥ 24 hrs) was not. neither 
soF-burden by TBi interaction term was predictive of soF. in study 2, 
similar analyses were run predicting cognition. Participants underwent 
tests of attention, inhibition, and verbal learning and memory (n = 
293) from which a composite cognition score was derived. The neuro-
cognitive-burden index was a strong predictor of cognition, accounting 
for 26% of the total variance. neither self-reported nor objective TBi 
accounted for additional variance, regardless of burden level. in this 
complex sample, non-TBi comorbidities were strong associates of soF 
and cognition. only objective TBi was associated with soF. regardless 
of neurocognitive-burden level and classification method, TBi was not 
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associated with cognition. Findings indicate that TBi history has very 
limited value in signifying cognitive dysfunction in multimorbid margin-
ally housed individuals, however objective TBi may aid in predicting 
social and occupational functioning.
Correspondence: Tiffany A. O'Connor, Psychology, Simon Fraser 
University, 8888 University Drive, Burnaby, BC V5A1S6, Canada. 
E-mail: toa4@sfu.ca

n.y. WanG, K. WaCLaWIK, T.a. O’COnnOr, d. LanG, 
W. PanenKa & a.e. THOrnTOn. The Role of Neurocognition, 
Psychiatric Symptoms, and Multimorbid Illness In Predicting 
Everyday and Social Functioning in Marginally Housed Persons.
Multimorbid illness, consisting of substance use, psychiatric illness, viral 
infection, and traumatic brain injury (TBi), is prevalent in marginally 
housed persons, but it is unclear how these problems influence everyday 
functioning in this population. in study 1, we conducted mediation 
analyses in the entire sample (n=216) to assess the effects of illness 
on ratings of everyday and social functioning at 6-month follow-up, 
and to determine whether the effects were mediated by neurocognition 
and psychiatric symptoms. study 2 used multiple regression analyses 
to evaluate the extent to which neurocognition, psychiatric symptoms, 
and illnesses differentially predicted follow-up ratings of functioning in 
participants with (n=37) and without (n=180) schizophrenia. study 1 
found that neurocognition, as well as positive and negative symptoms, 
accounted for nearly 45% of the total effect of having schizophrenia 
on lower ratings of functioning. neurocognition also mediated 11% of 
the effect of TBi on lower ratings of functioning. Additionally, greater 
frequency of heroin was significantly associated with lower ratings of 
functioning (c’= -.15), but this effect was not mediated by neurocogni-
tion. study 2 revealed that neurocognition, psychiatric symptoms, and 
illnesses differentially predicted functioning in participants with and 
without schizophrenia. greater heroin use (p=.02) and the presence 
of TBi (p=.02) predicted lower ratings of functioning in participants 
without schizophrenia, while neurocognition and major depression were 
marginally predictive. in persons with schizophrenia, the presence of 
more psychotic/disorganized symptoms significantly predicted poorer 
functioning (p=.02). our findings highlight the selective role of neuro-
cognition in mediating the relationship between illness and functional 
outcome, and emphasize the differential impact of neurocognition, 
psychiatric symptoms, and illness in marginally housed persons with 
and without schizophrenia.
Correspondence: Nena Y. Wang, Psychology, Simon Fraser University, 
#210-601 North Road, Coquitlam, BC V3J1P1, Canada. E-mail: 
nenaw@sfu.ca

Historical

n.C. Murray, M. sTaTuCKa, d.L. MCCabe & W. Lu. 
Concussion: Past, Present, and Future.
symposium summary: The majority of brain injuries that occur in the 
united states are from concussion, which has been defined as a biome-
chanical event that temporarily alters brain-related functions. The eval-
uation and management of concussion has perpetually changed based on 
the literature. An integrative approach that includes a review of histor-
ical literature, and addresses future trends in research, will serve to high-
light the key aspects of neuropsychological practice as well illuminate 
persisting challenges to concussion treatment. With this in mind, this 
multi-presenter symposia aims to: 1) review previous misconceptions 
regarding concussion which have led to critical barriers in treatment and 
explore current evidence-based guidelines that shape our understanding 
of concussion; 2) Provide a historical and up-to-date examination of 
the role of neuropsychology in the acute assessment of concussion; 3) 
illustrate how this might be used to optimize patient management by 
discussing previous, current and future interventions resources and 
protocols; and 4) specifically highlight the common recommendation 

of sleep and rest and discuss the shortcomings of previous research, 
while shedding light on the current relationship between concussion 
and rest. speakers have been carefully selected on the basis that, they 
each have a track record in adopting a multi-disciplinary approach to 
traumatic brain injury that has enabled the application of discoveries 
in clinical care. We anticipate that participants will obtain additional 
knowledge of how past and present research can accelerate our knowl-
edge base of concussion and how that knowledge base can be effectively 
applied to patient care.
Correspondence: Nicole C. Murray, Psy.D., Rusk Rehabilitation, NYU 
Langone Medical Center, 240 East 38th St., Fl. 17, New York, NY 10016, 
United States. E-mail: nicole.murray@nyumc.org

n.C. Murray. Acute Concussion Assessments: The Role of 
Neuropsychology.
There are approximately 750,000 non-sports related concussions 
reported each year as well as an extended range of sports that include 
risk for concussion (CDC, 2016). emergency room assessment and side-
line testing are environments that represent a significant departure from 
office-based, outpatient evaluation for the concussed individual. The 
importance of neuropsychologists in acute concussion evaluations (i.e. 
sideline assessments and emergency medicine) and the administration 
of appropriate diagnostic tools in the evaluation of concussion will be 
addressed during the assessment portion of the presentation. The goal 
of this presentation is to discuss the previous roles and increasing oppor-
tunities for neuropsychologists in the evaluation and management of 
acute concussion evaluations. The second goal is to share past, present 
and future diagnostic tools in the assessment of concussion. reviewing 
past and present diagnostic techniques serve to highlight the gaps in our 
field and illustrate the importance of acute assessments post-concussion. 
Objectives: This part of the symposia includes 3 specific objectives. 
After the presentation, participants will be able to: 1. Describe the 
importance of acute assessment by neuropsychologists on the sidelines 
and in the emergency room department. 2. list 4 significant differences 
between the past and present ways we assess concussion. Participants 
will also recognize the persisting challenges in our approaches to assess-
ment. 3. identify 3 useful assessment tools that are critical to completing 
immediate assessment post-concussion.
Correspondence: Nicole C. Murray, Psy.D., Rusk Rehabilitation, NYU 
Langone Medical Center, 240 East 38th St., Fl. 17, New York, NY 10016, 
United States. E-mail: nicole.murray@nyumc.org

d.L. MCCabe. The Role of Psychology in Concussion Management.
The available evidence suggests a critical role for psychologists, espe-
cially neuropsychologists, in navigating the complex interplay between 
the psychological, physical, and psychosocial factors implicated in 
the emergence and maintenance of persistent post-concussive symp-
toms. Arguably, the modern role of psychology in the management 
of post-concussion symptoms was articulated by Mittenberg and 
Burton’s (1994) survey of neuropsychologists’ treatment practices for 
post-concussion syndrome. in their study, neuropsychologists identified 
several practices – including head injury education, reassurance (that 
symptoms are a part of normal recovery), psychotherapeutic support, 
gradual resumption of activity, and cognitive restructuring – as valu-
able components of concussion management. To date, the literature 
generally supports these approaches to treatment, but also suggests 
the need for interdisciplinary collaboration (e.g., to ensure adequate 
management of sleep, pain, and other symptoms, which may negatively 
impact quality of life as well as neuropsychological performance), and 
raises questions as to the optimal allocation, mode of delivery, and even 
definition of concussion “treatment.” Objectives: This section of the 
symposium includes 3 specific objectives. After the presentation, partici-
pants will be able to: 1. Describe the importance of time sensitivity when 
providing concussion interventions. 2. review, and reevaluate the role 
of psychology in concussion management. 3. Access resources related 
to concussion management.
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Correspondence: David L. McCabe, B.A., Psychology, CUNY Graduate 
Center and Queens College, 240 East 38th St., Psychology Dept. 17th 
Floor, Manhattan, NY 10016, United States. E-mail: davidlmc@gmail.
com

W. Lu. Assessing and Treating Sleep Disturbance and Fatigue after 
a Concussion(s).
A common symptom following traumatic brain injury (TBi), of all sever-
ities, is sleep disturbance and fatigue, affecting many of those who expe-
rience chronic TBi-related symptoms. A majority of these individuals 
experience either sleep apnea or insomnia and subsequently complain 
of feeling fatigued and/or somnolent during the day. However, little 
is known about the consequences of a concussion(s) on sleep function 
and daytime wakefulness. Furthermore, even less is known about the 
appropriate recommendations regarding rest post injury. The role of 
neuropsychologists and rehabilitation psychologists in treating concus-
sion-related sleep difficulties and daytime fatigue is a newly emerging 
field and is in need of further discussion and research. Objectives: 
This section of the symposium includes 4 specific objectives. After the 
presentation, participants will be able to: 1. explain the limitations 
of knowledge regarding this area of interest based on shortcomings 
of previous research. 2. Describe what we know currently about the 
relationship of post concussion syndrome on sleep and fatigue. 3. under-
stand how concussion-related sleep disorders and fatigue can be assessed 
and treated, presently and in the future, by neuropsychologists and reha-
bilitation psychologists. 4. Describe whether rest or increased mental 
activity is recommended after sustaining a concussion.
Correspondence: William Lu, PsyD, New York, NY, United States. 
E-mail: William.Lu@nyumc.org

M. sTaTuCKa. Concussion: Myths and Misconceptions.
There are numerous misconceptions about concussion, which unfor-
tunately, continue to be perpetuated by the media, and well-meaning 
teachers, coaches, and healthcare professionals. Many of these miscon-
ceptions stem from the very definition of concussion as a transient 
disruption of brain function that quickly and fully recovers. Tradition-
ally this definition has helped to differentiate concussion from more 
serious forms of traumatic brain injury, which in turn allowed healthcare 
professionals to make treatment recommendations and prognoses about 
recovery including making decisions about when it was safe for the indi-
vidual to return to daily activities such as work, school, and participate 
in sports. However, recent research and guidelines are changing our 
understanding of what exactly a concussion is, its long-term implications 
and repercussions, as well as elucidating potential avenues for treatment 
and rehabilitation. Objectives: This section of the symposium includes 
3 specific objectives. After the presentation, participants will be able to:
1. identify the most common misconceptions about concussion.
2. Describe the historical findings, context, and theories that are at the 
root of these beliefs about concussion.
3. Appraise current, cutting-edge research which calls into question our 
beliefs about concussion. some of these findings will be expanded upon 
in the following sections of the symposium.
Correspondence: Marta Statucka, Ph.D., 399 Bathurst Street, Fell 
Pavilion, 4F-409, Toronto, ON M5T 2S8, Canada. E-mail: marta.
statucka@uhn.ca

Memory Functions

K. OsIPOWICz, n. KesHaVarzIan, K. MCWILLIaMs, 
J. PeTersen & J. WILLIaMs. fMRI of Hippocampal Function: 
Old insights from New Studies.
symposium summary: The hippocampus remains one of the most 
interesting, enigmatic, and frustrating brain structures. We all know that 
the hippocampus has some role in memory, but it is still unclear what 
that role is -- neuropsychological patients with hippocampal damage 

show prospective and retrospective amnestic syndromes (while main-
taining the ability to encode and retrieve certain types of memories); in 
addition to a number of other underreported effects, such as anosmia 
and expressive dysphasia. neuroimaging studies readily show activation 
of the posterior hippocampus during the encoding of visual stimuli, 
while consistently failing to activate the anterior hippocampus. This 
symposium will address the difficulty in fMri investigations of the 
hippocampus by: (1) providing a clinical neuroimaging demonstration 
of the unconsidered functions of the hippocampus (2) reviewing the 
results of a series of failed hippocampal fMri tasks, and an anatomical 
review and methodological correction to explain hippocampal activation 
failure, (3 and 4) presenting the results of two successful fMri inves-
tigations of hippocampal activation, and reviewing our research in the 
context of hallmark historical findings in the study of the hippocampus.
Correspondence: J Michael Williams, PhD, Philadelphia, PA, United 
States. E-mail: jw37@drexel.edu

K. OsIPOWICz & J.I. TraCy. mTLE and Verbal Fluency.
This presentation will review an fMri study of verbal fluency changes in 
a sample of mesial temporal lobe epilepsy patients who undergo en bloc 
resection of the dominant temporal lobe including the mesial structures. 
Patients are compared against themselves and a sample of matched 
controls. results show subtle changes before and after surgery, with 
a distinct neuroanatomical deviation from normal activation patterns. 
This study illustrates (1) the need to consider hippocampal function 
outside of the realm of memory and (2) the need for a clinically rele-
vant, and robust fMri task for the assessment of hippocampal function.
Correspondence: Karol Osipowicz, Ph.D., Psychology, Drexel University, 
3141 Chestnut St, 204 Stratton Hall, Philadelphia, PA 19104, United 
States. E-mail: kzo22@drexel.edu

K. OsIPOWICz, n. KesHaVarzIan, K. MCWILLIaMs, 
J. PeTersen, M. barrOW, d. PanFILI & J. WILLIaMs. Smelly 
Scenes: Role of the Hippocampus in Multisensory Integration of 
Memories.
This study examined the role of the hippocampus as a multisensory 
memory integration center. The role of the hippocampus in both 
memory storage and retrieval is well documented. Additionally, anatom-
ical models of the hippocampus support a sensory input organization 
along the lateral axis, with the posterior hippocampus being enervated 
by the amygdala and olfactory cortex, the middle section receiving 
inputs from somatosensory and auditory cortices, and lastly the poste-
rior hippocampus being connected to visual cortices. Here, we hypoth-
esize that the hippocampus serves a role in the coding and decoding of 
multisensory information in episodic memory. We test this hypothesis 
using a novel fMri paradigm where participants were asked imagine 
the smell of a olfactorily salient visual scene (e.g. garbage dump). 
Activation was observed in the bilateral hippocampi (extending from 
the anterior to the posterior sections), bilateral occipital lobe, and left 
inferior frontal gyrus. These findings support our hypothesis that the 
hippocampus plays an important role in multisensory memory coding. 
Additionally, we observed bilateral hippocampal activation in 19 of 21 
subjects, suggesting that this task can be used as an effective clinical 
test of hippocampal function.
Correspondence: Karol Osipowicz, Ph.D., Psychology, Drexel University, 
3141 Chestnut St, 204 Stratton Hall, Philadelphia, PA 19104, United 
States. E-mail: kzo22@drexel.edu

J. WILLIaMs, n. KesHaVarzIan, K. MCWILLIaMs, 
J. PeTersen & K. OsIPOWICz. fMRI Stimuli and Methods.
This presentation will review fMri methods used to assess hippocampal 
activation in twenty-one neurologically healthy adults between the ages 
of 26 to 37. Tasks involving emotional and neutral pictures, words and 
environmental sounds were alternated during a single scanning session. 
The fMri analyses revealed a robust bilateral occipital and posterior 
hippocampal activation associated with picture stimuli, and language 
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areas associated with words and sounds (with additional primary audi-
tory activation). Consistent with many studies, these results suggest 
that fMri methods detect the dominant influence of the visual system 
on hippocampal activation. An additional analysis was conducted in 
an attempt to overcome issues with the tonicity of hippocampal func-
tion, problems with its location, and its size relative to fMri resolution. 
This technique involved normalizing utilizing the standard algorithm, 
but each participant’s T2 data was normalized to his own T1 space, 
instead of normalizing the data to AAl Atlas. This allowed resolution 
to increase from the standard 2 x 2 x 2 mm per voxel to 0.5 x 0.5 x 1 
mm per voxel. The AAl Atlas was then coregistered and normalized 
to each participant’s T1 data, giving each participant their own atlas 
based rois. Data within the hippocampus, parahippocampal gyrus, 
and amygdala were smoothed; each region then underwent first level 
modeling, as data for each region was extracted from the functional 
data and modeled across time for each event. A sample-specific template 
was generated and second level comparisons were made according to 
the standard method. Widespread activation in both hippocampi was 
observed when emotional and neutral pictures were contrasted. This 
presentation will also include a discussion of the effects of processing 
on fMri activation.
Correspondence: J Michael Williams, PhD, Philadelphia, PA, United 
States. E-mail: jw37@drexel.edu

K. MCWILLIaMs, J. PeTersen, n. KesHaVarzIan, 
J. WILLIaMs & K. OsIPOWICz. The Unique Role of Time in 
Autobiographical Memory Consolidation.
one of the enduring mysteries of hippocampal function is the repre-
sentation of time as an aspect of memory. Memories form the basis for 
structuring subjective time constructions; however the mechanism by 
which this occurs is still unknown. The goal of this study was to examine 
the role of time in the consolidation and retrieval of autobiographical 

episodic memories. Twenty healthy adult subjects underwent functional 
magnetic resonance imaging to assess brain activity during visually 
cued autobiographical memory retrieval. in the scanner, participants 
viewed self-supplied photographs from four time periods: 1 year, 2 
years, 6 years and 14 years prior. Participants were asked to recol-
lect the memory associated with each photograph. Multi-voxel pattern 
analysis revealed three patterns of activation identifiable by the chosen 
construct of time, photograph year. Parietal, frontal, parahippocampal 
and thalamic activation increased with the remoteness of the memory. 
similarly, medial temporal lobe activation, although present during 
all time points, was more pronounced in the left hemisphere for the 
recollection of older memories. in contrast, the putamen and caudate 
nucleus were more active during recent memory recall. As memories 
age the network that supports them changes to promote efficiency and 
adaptability. our findings suggest that recent memories rely heavily on 
medial temporal and basal ganglia structures to give pliability to the 
memory trace, allowing it to be recalled, updated or incorporated with 
ease. As the memory ages however the need for pliability decreases. 
older memories showed greater cortical, thalamic and asymmetric 
hippocampal activation during recall. These regions allow for the pres-
ervation of a rigid memory trace that is less susceptible to interference, 
but is more semanticized and laborious to recall.
Correspondence: Kellie McWilliams, BA, Psychology, Drexel University, 
1708 Melon st, Philadlephia, PA 19130, United States. E-mail: 
kam392@gmail.com

student social, Hosted by the Ins student Liaison 
Committee

7:00–9:00 p.m.

FrIday MOrnInG, February 3, 2017

Ce Workshop 9. autism: Clinical and Translational 
Insights from brain Mapping

Presenter: rajesh Kana

7:20–8:50 a.m.

r. Kana. Autism: Clinical and Translational Insights from Brain 
Mapping.
Although a biological origin for autism spectrum disorders (AsD) has 
been proposed several decades ago, a firm and reliable neurobiological 
marker has rather been elusive. of late, neuroimaging studies have 
provided converging findings on disruptions in brain connectivity as a 
common signature in the pathobiology of autism. Work from our group 
has tried to address two important questions, First about the diagnostic 
utility of neuroimaging-based markers of autism; and second, about the 
efficacy of intervention programs in changing the brain circuitry under-
lying impaired functions in children with autism. our findings reveal 
that brain abnormalities in autism spans multiple levels of organization, 
such as function, anatomy, connectivity, and chemical concentration. 
The use of multimodal neuroimaging may provide an avenue to assess 
these indices and generate a comprehensive explanation of this disorder. 
some of our studies used machine learning techniques to understand 
abnormalities in which of these indices best predict autism. in testing 
the impact of an intense language intervention on children with autism 
who have below average reading comprehension, we found significant 
changes in brain connectivity of the reading network as a result of 
intervention. These findings provide significant insights and promising 
new directions in moving neuroscience research closer to clinic.

After this lecture, the audience will be able to: 1) Assess the state of 
brain research, particularly neuroimaging-based research, in autism 
spectrum disorders; 2) Analyze the preliminary steps in exploring the 
translational potential of neuroimaging research in autism; 3) Discuss 
brain plasticity and the potential of intense interventions in changing 
the brain circuitry in children with autism; and 4) Assess the distance 
between laboratory and clinic in neuroscience research and learn about 
the attempts to bridge this gap.
Correspondence: Rajesh Kana, Ph.D., AL, United States. E-mail: 
rkana@uab.edu

Ce Workshop 10. not all aging Processes are 
Created equal: Cognitive aging among Culturally 

diverse Groups

Presenter: april Thames

7:20–8:50 a.m.

a. THaMes. Not All Aging Processes Are Created Equal: Cognitive 
Aging Among Culturally Diverse Groups.
The us population aged 65 and older has increased, including the 
number of racial and ethnic minorities. it is increasingly important to 
understand specific risk factors that may be linked to ethnicity/race 
and psychosocial factors that contribute to pathologic brain/cognitive 
aging. This course will first review the research on ethnic and racial 
groups (focused on African Americans and Hispanic/latinos) and risk 
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for cerebrovascular disease, and cognitive impairment. We will cover the 
research findings that indicate biological risk factors in African Ameri-
cans and latino/Hispanics. next, this course will review the psychoso-
cial risk factors that may contribute to poor cognitive aging outcomes, 
including education, racial/ethnic discrimination, stressors related to 
immigration, poverty, loneliness/lack of social support. Finally, this 
course will cover the next steps for research and assessment, which 
include establishing mechanistic links between specific cardiovascular 
risks and cerebral sequelae through neuroimaging, hallmark indicators 
of biological aging, and focused cognitive and psychosocial assessments. 
The content is geared towards intermediate and advanced knowledge 
levels, and the following objectives will be achieved: (1) have a deeper 
understanding of how to study mechanisms that contribute to cognitive 
aging among racial and ethnically diverse groups, and (2) be familiar 
with key considerations in assessment of cognitive aging.
Correspondence: April Thames, Ph. D., CA, United States. E-mail: 
athames@mednet.ucla.edu

Poster session 6. adult 2

8:00–9:15 a.m.

Cancer

a. aILIOn & T.z. KInG. Childhood brain tumors: A systematic 
review of the structural neuroimaging literature.
Objective: Due to medical advances, a large portion of children survive 
brain tumor diagnosis and treatment; therefore, it is important to iden-
tify the neuroanatomical and neurocognitive outcomes associated with 
survivorship. recent neuroimaging research developments can help 
understand brain-behavior relationships in this population. This review 
will evaluate a range of structural neuroimaging studies, describe the 
neuroimaging techniques, and highlight methodological advantages and 
disadvantages in this population.
Participants and Methods: searches were conducted in Pubmed, 
Psycinfo, and Medline databases in 05/2016 using the following 
terms: ‘neuroimaging,’ ‘structural magnetic resonance,’ ‘Mri,’ ‘DTi,’ 
‘tractography,’ ‘fiber tracking,’ ‘TBss,’ ‘white matter,’ ‘grey matter,’ 
‘volume,’ ‘volumetrics,’ ‘cortical thickness,’ or ‘atrophy,’ and ‘pediatric’ 
or ‘childhood,’ and ‘brain tumor,’ and ‘cognitive.’ only peer-reviewed 
studies on human populations in english were considered. The search 
identified a total of 131 articles, of which 31 met inclusion criteria. 
Articles were be grouped based on neuroimaging method. six of these 
studies used semi-qualitative neuroimaging rating scales, 3 used lesion 
mapping, 6 used volumetric brain measures, and 16 used diffusion 
weighted imaging techniques.
results: Across studies, damage is commonly reported near the cere-
bellum, brain stem, and subcortical regions, as well as the frontal 
lobe. Damage to these regions impacts a broad range of neurocogni-
tive outcomes, as well as a number of specific neurocognitive domains. 
For instance, damage to more ventral and subcortical brain regions 
corresponded with lower motor speed, processing speed, attention, and 
memory.
Conclusions: relevant limitations and future directions will be 
discussed with a focus on disentangling the complex and multifaceted 
factors associated with the consequences of brain tumor survivorship.
Correspondence: Alyssa Ailion, B.S., Georgia State University, 934 
Bridgegate Drive, Marietta, GA 30066, United States. E-mail: aailion1@
student.gsu.edu

s. aMedOrO, C.L. arMsTrOnG & M. FIsHer. Exploratory 
Analysis of Inductive Reasoning Abilitiesin a Pediatric 
Neurofibromatosis Type 1 Population.
Objective: neurofibromatosis Type 1 (nF1) is associated with a high 
incidence of neurocognitive impairments. The current study examined 
patterns of inductive reasoning ability and potential implications for 
academic achievement.
Participants and Methods: retrospective chart reviews were completed 
for 41 pediatric outpatients diagnosed with nF1 who were referred for 
neuropsychological evaluation by their neuro-oncologist. Three partic-
ipants were excluded due to age/outlier score (n=38, aged 11.21±3.28, 
53% female). Measures of inductive reasoning included: Biber Cognitive 
estimation Test (BCeT), Comprehension Test (CoMP) and similarities 
Test (siM) from the WisC-iV, Affect recognition Test (AFFr) and 
Theory of Mind Test (ToM) from the nePsy-ii, and rey-osterrieth 
Complex Figure Test (roCF) Copy. Measures of academic achievement 
included: Word reading and Math Computation from the WrAT-iV. 
Patterns of inductive reasoning were assessed via hierarchical cluster 
analysis, MAnoVA, and discriminant analysis. relationship to academic 
achievement was assessed using backwards stepwise regression.
results: Cluster analysis indicated those with/without impairment in 
inductive reasoning (n=23 and n=15). MAnoVA (F(5, 31) =11.39, 
p<0.000) showed that twenty-three patients performed significantly 
lower on all measures of inductive reasoning, excluding AFFr. Discrimi-
nant analysis revealed that BCeT and siM discriminated with an overall 
accuracy of 97.4%. regression analyses predicted 77% (r2) of the vari-
ance in math, and 32% (r2) of the variance in reading.
Conclusions: results revealed a significant problem with inductive 
reasoning in a pediatric nF1 population, as 61% of the sample demon-
strated extensive impairment. Findings support thorough assessment 
of this domain because inductive reasoning deficits were associated 
with poorer math and reading achievement, and will inform methods 
of academic support.
Correspondence: Sarah Amedoro, Graduate Psychology, Immaculata 
University, 1611 Greenspring Dr, Lutherville, MD 21093, United States. 
E-mail: sarah.amedoro@gmail.com

a. CHILd, M. rIs, L.H. MuTHs & L.s. KaHaLLey. Significant 
Reading Difficulties in a Pediatric Patient with Left Thalamic 
Tumor: A Case Report.
Objective: This case report examined the neurocognitive effects of 
left thalamic tumor and associated right homonymous hemianopsia. 
Thalamic tumors are linked to a range of effects, including impaired 
contralateral sensory or motor functioning and abnormal eye move-
ments. Treatment often includes surgery, chemotherapy, and radiation 
therapy, which are associated with neurocognitive deficits.
Participants and Methods: An 8-year-old male with left thalamic 
pilomyxoid astrocytoma and right homonymous hemianopsia under-
went a neuropsychological assessment. The patient had previously had 
a biopsy, two shunts placed, multiple shunt revisions, two courses of 
chemotherapy, and radiation therapy.
results: The patient’s neuropsychological testing revealed borderline 
intellectual functioning with relatively strong visuospatial skills as 
compared to verbal, working memory, or processing speed abilities. 
His profile was remarkable for a total inability to read or write words 
and some letters, resulting in extremely low performance on reading and 
writing tasks. Despite this, he solved basic math problems and had low 
average math skills relative to same-grade peers. Cognitive weaknesses 
included verbal memory and fine motor skills, while visual-motor skills 
were relatively preserved. Parent-report measures reflected a well-ad-
justed child with average adaptive functioning abilities.
Conclusions: left thalamic tumors and associated treatments are 
associated with significant risk for neurocognitive impairment in chil-
dren. This case report examined an 8-year-old with left thalamic tumor 
and homonymous hemianopsia who had undergone multiple surgical 
procedures, chemotherapy, and radiation therapy. His overall cogni-
tive functioning was impaired, but further examination of his profile 
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revealed significant verbal and reading deficits contrasted with rela-
tively preserved visuospatial and math skills. This case report illustrates 
the global and specific neurocognitive risks of thalamic tumors and 
treatment.
Correspondence: Amanda Child, Psychology, University of Houston, 
TIMES Developmental Neuropsychology Lab, 4811 Calhoun 
Rd, Mailroom 365, Houston, TX 77204, United States. E-mail: 
amandachild11@gmail.com

b.e. CLarK, P. bean, e. CarrOLL, T. COOK, M. HOFFMan, 
M. MCCarVeL, J. MCFarLand & s. HaLL. Cancer Patients’ 
Perceptions Of Their Cognitive Functioning After Treatment Is 
Impacted By Comments From Others.
Objective: Cancer patients often cite negative cognitive symptoms 
during and after receiving chemotherapy for the treatment of cancer. 
This study examined the influence of negative expectations on self- 
reports of cognitive functioning in patients who had completed chemo-
therapy for the treatment of cancer. understanding the multifaceted 
etiology of chemotherapy-related cognitive impairment (CrCi) is crit-
ical in order to facilitate the highest levels of patient quality of life.
Participants and Methods: Adult participants (n = 53) who had 
completed chemotherapy treatment were recruited from an outpatient 
cancer center in the northwest. Participants in the experimental group 
read a prompt stating that many cancer patients report difficulties with 
thinking during and after chemotherapy. Participants in the control 
group received a neutral prompt. Both groups completed a self-report 
measure of cognitive functioning (FACT-Cognitive Function-Version 3).
results: While the two groups did not differ significantly in the extent to 
which they reported cognitive symptoms, a significant correlation of r = 
.56 (p < 0.01) was found between the ‘Perceived Cognitive impairments’ 
and ‘Comments from others’ subscales for both groups.
Conclusions: This finding indicates a strong relationship between 
the content of what others say to cancer patients about their cogni-
tive functioning and how cancer patients perceive their own cognitive 
functioning. Well-intentioned remarks from others may contribute to 
patients’ negative beliefs about their cognitive functioning. These nega-
tive self-perceptions may adversely affect important aspects of cancer 
recovery. understanding the mechanisms of CrCi may help health care 
professionals and close others interact with cancer patients in ways that 
support the best recovery possible.
Correspondence: Brook E. Clark, PhD, Psychology, University of 
Montana, 4924 Potter Park Loop Unit A, Missoula, MT 59808-5311, 
United States. E-mail: brook.clark@umontana.edu

H.M. COnKLIn, J.M. asHFOrd, b.T. HareL, M. sWaIn, 
G. rObInsOn & a. GaJJar. Computerized Assessment of 
Cognitive Impairment among Children Undergoing Treatment 
for Medulloblastoma.
Objective: Advantages to computerized cognitive assessment include 
increased precision of response time variables and greater availability 
of alternate forms facilitating longitudinal assessment. Cogstate is a 
flexible computerized cognitive system developed for monitoring atten-
tion, memory and processing speed over time. Despite evidence that 
core areas of deficit in children treated for medulloblastoma are among 
those assessed by Cogstate, it has not previously been used with this 
population.
Participants and Methods: Children participating in an ongoing 
prospective trial of risk-adapted therapy for newly diagnosed medul-
loblastoma (n= 37; mean age= 12.6 ± 5.1; 26 males) were adminis-
tered Cogstate at baseline (after surgery, prior to adjuvant therapy) and 
three months later (six weeks after irradiation). Additional clinically- 
established measures of neuropsychological functions were administered 
at baseline.
results: one sample t-tests revealed performance within age expecta-
tions at baseline across Cogstate tasks (Detection, identification, one 
Back and groton Maze learning). Females were slower than males 

across timed tasks (ps< .05). Pearson correlation coefficients revealed 
significant associations among Cogstate tasks and clinical measures of 
the same construct (e.g., Detection and identification with Conners’ 
CPT; one Back with Digit span Backward; rs= .36-.61, ps< .05). Paired 
t-tests revealed slower reaction times after radiation therapy (Processing 
speed Composite, p= .03), with slower performance on identification 
(p= .02) and more errors on groton Maze learning (p= .02) relative 
to normative data.
Conclusions: Cogstate is sensitive to cognitive changes of children 
undergoing treatment for medulloblastoma with predictors of perfor-
mance consistent with the literature. Correlations with neuropsycholog-
ical measures provide evidence for criterion-oriented validity. Findings 
offer initial support for Cogstate for monitoring of cognitive late effects.
Correspondence: Heather M. Conklin, Ph.D., Psychology, St. Jude 
Children's Research Hospital, 262 Danny Thomas Place, Mail Stop 740, 
Memphis, TN 38105-2794, United States. E-mail: heather.conklin@
stjude.org

L.e. COX, J.e. sCHreIber, K.a. CHrIsTOFF, s.L. PaLMer, 
M.a. sWaIn, d.J. MabbOTT, M.J. bOnner, C.L. arMsTrOnG, 
M. CHaPIesKI, s. KnIGHT, L. HuanG, H. zHanG & a. GaJJar. 
Psychosocial Trajectories Among Survivors of Pediatric Brain 
Tumors: A Growth Mixture Modeling Approach.
Objective: Children treated with Cns-directed therapy for brain tumor 
are at significant risk for behavioral and social difficulties. The risk 
profile is not homogenous, suggesting that some survivors experience 
late effects that complicate survivorship. The aim of this study was to 
investigate the presence of latent classes based on psychosocial growth 
trajectory to inform identification of those at greatest risk.
Participants and Methods: survivors (n = 166) treated on an inter-
national, multi-site protocol for newly diagnosed embryonal tumors 
were included. Participants were approximately 9 years at enrollment 
(sD = 3.25), mostly male (61.5%), Caucasian (75.9%), and treated for 
average risk disease (75.3%). The majority was diagnosed with medul-
loblastoma (83.7%). Caregivers completed measures of their child’s 
psychosocial functioning on the Child Behavior Checklist (CBCl) at 
baseline and up to five years post diagnosis. growth mixture modeling 
(gMM) was employed to determine the number and trajectory of latent 
classes with respect to internalizing, externalizing, Total Behavior Prob-
lems, and social Competence.
results: gMM revealed distinct latent classes that were mostly stable 
over time. For internalizing Problems, there were low (26.4%) and 
medium (38.8%) trajectories that remained within the normal range and 
a high class (34.8%) trajectory in the at-risk range. For externalizing 
and Total Problems, there were low and medium trajectories that fell 
within the normal range; a high trajectory had baseline scores in the 
normal range but moved into the at-risk range by year two. For social 
Competence, there were moderate (59.3%) and high (40.7%) trajecto-
ries; both within the normal range.
Conclusions: Findings suggest that a subset of pediatric BT survi-
vors experience psychosocial difficulties that persist over the follow-up 
period. identifying those at risk for long-term difficulties is paramount, 
so that resources can be efficiently utilized.
Correspondence: Lauren E. Cox, PhD, Psychology, St. Jude Children's 
Research Hospital, Mail Stop 740, Rm R4017, 292 Danny Thomas 
Place, Memphis, TN 38105-3678, United States. E-mail: lauren.cox@
stjude.org

n.a. dasHer, a. syLVIa & K. VOTruba. Effect of Types of GvHD 
on Patient Mood and Functional Abilities following Bone Marrow 
Transplant.
Objective: Acute graft versus host disease (agvHD) affects between 
35%–50% of allogeneic hematopoietic stem cell transplant (HCT) recip-
ients and about half of these individuals later develop chronic gvHD 
(cgvHD). gvHD has been shown to negatively impact patient mood and 
functional status. our analyses investigated the relationship between 
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site and severity of gvHD with patient and provider reports of patient 
functioning and mood.
Participants and Methods: Participants were evaluated repeatedly 
with the Patient Health Questionnaire - 9 (PHQ9) at three medical 
evaluations following bone marrow transplant. Patient functional status 
was evaluated both by self-report and provider report.
results: Model comparison controlling for gender, donor type, gvHD 
severity, and patient reported functional decline predicted PHQ9 scores 
across all visits [Visit 1: b = -.82, p = .01; Visit 2: b = -.39, p = .04; 
Visit 3: b = -.674, p = .01]. of those with cgvHD, analysis of variance 
(AnoVA) showed significant differences between PHQ9 scores and 
symptom severity across all visits [Visit 1: F(3,129) = 6.21, p = .001; 
Visit 2: F(3,127) = 5.59, p = .001; Visit 3: F(3,73) = 3.66, p = .02]. 
Post hoc tests found that the mean PHQ9 score was significantly higher 
in those with severe vs. mild or no symptoms across all visits. AnoVA 
investigating the site of gvHD showed significant differences between 
PHQ9 scores and severity in those with cgvHD of the eyes (severe > 
mild or none) across all three visits [Visit 1: F(3,129) = 4.51, p=.01; 
Visit 2: F(3,127) = 3.27, p=.02; Visit 3: F(3,73) = 3.17, p=.03]. no 
significant differnces in PHQ9 scores were found in those with cgvHD 
of the liver, skin, mouth, or lungs.
Conclusions: results highlight the strong relationship between gvHD 
and resulting mood and functional abilities in this population and the 
importance of patient reports in accurately identifying potential barriers 
to treatment. results also show the importance of the site of gvHD in 
identifying those most at risk for depression and functional decline.
Correspondence: Nickolas A. Dasher, Psychiatry, University of Michigan, 
1323 Natalie Lane, Unit 203, Ann Arbor, MI 48105, United States. 
E-mail: ndasher@gmail.com

K.r. nOLL, e. esTeVIs, M.e. bradsHaW, J.s. WeFeL, 
s. KesLer, J. reXer, C. HarMOn & s. rHInes. Driving Safety 
in Patients with Primary Brain Tumors.
Objective: operating a motor vehicle involves multiple cognitive and 
sensorimotor faculties. neurological conditions pose driving risk, but 
this has not been examined in primary brain tumor (PBT) patients.
Participants and Methods: sixty-five patients with PBT [32 left; 
33 right hemisphere; 62% gBM; Age=53.2(15.9); edu=14.9(2.5)] 
completed the Cognitive Behavioral Driver’s inventory (CBDi). A 
composite classifies patients as Passing, Failing, or Borderline and is 
predictive of behind-the-wheel performance. A subset also completed 
broader cognitive testing. The Borderline group was collapsed with the 
Failing group. Patient characteristics were compared across Passing/
Failing groups with t-tests or χ2 tests. CBDi subtests were compared 
across groups with AnCoVA controlling for significant demographic 
characteristics. logistic regression identified characteristics predictive 
of CBDi outcome.
results: CBDi scores were Passing for 70% of patients. Failing patients 
were older than Passing [62.6(12.9) vs. 49.1(15.4), p=.001]. Patients 
with gBM Failed more often than those with lower grade PBT [43% vs. 
8%, p=.013]. Covarying for age, Failing patients performed significantly 
below those who Passed across most subtests, particularly on measures 
of attention to detail (Picture Completion, η2=.41), simple reaction 
speed (CBDi Task 1 time, η2=.38), and mental flexibility (CBDi Task 4 
times, η2=.37-42). Age and histology accounted for 31% of the variance 
in CBDi outcome. no other characteristics were significant predictors. in 
those with broader testing, CBDi outcome was significantly associated 
with graphomotor speed, manual dexterity, and memory.
Conclusions: A sizeable proportion of patients with PBT appear at 
risk of driving difficulty, particularly those with gBM and older age. 
Visual attention and executive difficulties on the CBDi are most salient 
in at-risk patients, though failure was also associated with measures of 
dexterity and even memory. This highlights the importance of screening 
PBT patients for driving safety.

Correspondence: Eduardo Estevis, Ph.D, Neuropsychology, University of 
Texas MD Anderson Cancer Center, 1 Hermann Museum Circle #3106, 
Houston, TX 77004, United States. E-mail: eestevis@mdanderson.org

a. GIOIa, T. Kennedy, I. TaOrMIna, G. dOMe, K. OLsOn, 
K.s. WaLsH & K.K. Hardy. Associations Between Depressive 
Symptoms and Neuropsychological Functioning in Pediatric 
Oncology Patients with Brain Tumors (BT) and Acute 
Lymphoblastic Leukemia (ALL).
Objective: Pediatric cancer survivors are at risk for developing symp-
toms of depression and anxiety. While these are known to impact neuro-
psychological performance in typically developing children, associations 
between such symptoms and neuropsychological functioning in survi-
vors are unclear.
Participants and Methods: retrospective data of 87 survivors of acute 
lymphoblastic leukemia (All; 49.4%) and brain tumors (BT; 50.6%) 
aged 3-19 (M=10.77, SD=4.23, 58.6% Male) were reviewed. Anxious/
Depressed and Withdrawn/Depressed subscales from the CBCl and 
TrF were used to measure anxiety and depression. Measures of iQ, 
attention, and memory were also analyzed.
results: Parents rated survivors of All (M=58, SD=8.54) as having 
greater symptoms of depression than survivors of BT (t=2.03, p<.05). 
Parent ratings of anxious and depressive symptoms were generally unre-
lated to neuropsychological test performance, though they correlated 
significantly with ratings of hyperactivity (r=.32, p<.01 and r=.35,  
p <.01, respectively). Teacher reported ratings of withdrawn/depressed 
symptoms were significantly correlated with Wechsler intelligence 
subscales FsiQ (r=-.27, p<.01), WMi (r=-.37, p<.01), and Psi (r=-.50, 
p<.01). Attention and memory measures were significantly correlated 
with teacher reported ratings of withdrawn/depressed symptoms, specif-
ically the TeA-Ch sky search Attention score (r=-.36, p<.05), and 
immediate recall, short, and long delay from the CVlT-C (-.32<r<-.39).
Conclusions: Teacher reports of depressive symptoms were signifi-
cantly associated with neuropsychological performance in pediatric 
cancer survivors, whereas parent ratings were generally unrelated to 
neurocognitive outcomes. Teacher ratings are obtained in few studies 
with this population; yet, this data suggests that teachers may perceive 
mental health symptoms that are more directly related to survivors’ 
neuropsychological difficulties than ratings from parents. This high-
lights the need to obtain ratings from multiple informants in clinical 
practice and research.
Correspondence: Anthony Gioia, Psychology (BS), Neurology, Children's 
National Medical Center, 2804 Deer Trail Court, Ellicott City,  
MD 21042, United States. E-mail: agioia@childrensnational.org

a.M. HenneGHan & s. KesLer. Executive Function and 
Emotional Distress Prior to Breast Cancer Treatment.
Objective: Patients with breast cancer (BC) often perceive cognitive 
dysfunction, which is strongly associated with psychological distress. 
However, these two constructs are very broad, and a better under-
standing of the association between cognitive dysfunction and psycho-
logical status is needed. Further, while effects of chemotherapy on 
cognitive dysfunction are well known, the effects of cancer pathogenesis 
remain unclear. Therefore, the objective of this study was to examine the 
relationships between different aspects of psychological and executive 
functioning in patients BC prior to any cancer treatment.
Participants and Methods: We enrolled 31 women with primary BC, 
ages 29-64, prior to any treatment, including surgery. Participants were 
administered standardized self-rating questionnaires: CAD, a measure 
of depression, anxiety and fatigue, and BrieF, a measure of executive 
function. Two-sided spearman correlations with Bonferroni correction 
were used to examine relationships between CAD and BrieF subscales.
results: BrieF subscale T scores ranged from 49.35(8.4) to 56.77(9.7) 
and CAD subscale T scores ranged from 49.58 (8.4) to 54.33 (9.2), all 
within the clinically normal range, Depressed mood was significantly 
positively correlated with executive emotional control and behavioral 
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regulation difficulties (p<.0001); and diminished interest as well as 
fatigue were correlated with executive behavioral regulation difficulties 
(p < 0.001).
Conclusions: Higher levels of depressed mood, diminished interest, 
and cognitive fatigue may be related to reduced emotional control and 
behavioral regulation. However, psychological distress was not broadly 
associated with all aspects of executive function. Additionally, distress 
and cognitive dysfunction were not clinically elevated despite patients 
being very newly diagnosed with cancer.
Correspondence: Ashley M. Henneghan, MSN, School of Nursing, 
University of Texas at Austin, 3101 S. Lamar Blvd, Apt 1307, Austin, 
TX 78704, United States. E-mail: ashleyhenneghan@gmail.com

J. IrIsH, s.K. TadrOus-Furnanz, s.K. PaTeL & a.a. TurK 
nOLTy. The Relationship Between Executive Functioning 
and Adaptive and Maladaptive Behavior in Childhood Cancer 
Survivors.
Objective: Difficulties with executive skills often result from white 
matter frontal lobe deficits of childhood cancer treatment. Connections 
between executive functioning (eF) and behavior problems have been 
established in child survivors of acute lymphoblastic leukemia (All), 
but not adaptive behaviors. our aim was to examine the relationship 
between aspects of eF and adaptive and maladaptive behavior.
Participants and Methods: The sample included 44 children aged 
6 to 18 (M = 11.9) who were survivors of All or other cancers with 
Cns involvement. exclusion criteria included a brain tumor or devel-
opmental disability preceding cancer. Children underwent neuropsy-
chological evaluation that included the California Verbal learning 
Test (CVlT-C), and parent versions of the Behavior rating inventory 
of executive Function (BrieF) and Behavior Assessment system for 
Children (BAsC-2).
results: According to parents’ BAsC-2 responses, our sample had 
fewer externalizing behavior problems than the normative sample,  
T = 47.3, SD = 7.8, p = .03, but similar levels of internalizing prob-
lems, behavioral symptoms, and adaptive skills. BrieF Behavioral 
regulation indexes correlated with externalizing Problems, r(42) = .57,  
internalizing Problems, r(42) = .35, Behavioral symptoms, r(42) = .65, 
and Adaptive skills, r(42) = -.39, all ps < .05. BrieF Metacognition 
indexes correlated with Behavioral symptoms, r(42) = .43, and Adap-
tive skills, r(42) = -.45, ps < .01. CVlT-C perseverations and false 
positives correlated with internalizing Problems, r(42) = .32 and -.32, 
respectively, ps < .05.
Conclusions: Childhood survivors with fewer behavioral regulation 
or metacognition difficulties seem to exhibit stronger adaptive skills, 
which strengthens our understanding of the connection between eF 
and behavioral functioning for childhood survivors of Cns-involving 
cancers. external scaffolding of eF may allow children who are not 
manifesting behavioral problems to increase adaptive skills, thus facil-
itating their navigation of social and academic settings.
Correspondence: Jennifer Irish, Fuller Graduate School of Psychology, 
3762 E. California Blvd, Pasadena, CA 91107, United States. E-mail: 
jenniferirish@fuller.edu

L.M. JaCOLa, d. anGHeLesCu, L. HaLL, L. WHITe, 
K. russeLL, J.e. sCHreIber, M. rOssI, a. MOOre & 
a. GaJJar. The Relationship between Procedural Sedation during 
Treatment and Neurocognitive Outcomes in Survivors of Pediatric 
Medulloblastoma.
Objective: survivors of pediatric medulloblastoma treated with radi-
ation therapy (rT) are at risk for neurocognitive deficits. Variability 
in outcomes is not well understood, despite known risk factors (i.e., 
greater therapy intensity and younger age at diagnosis [dx]). Treatment 
involves repeated exposure to procedural sedation with general anes-
thesia [gA]. gA exposure has been associated with later attention and 
learning problems in the general childhood population. We examined the 
association between gA exposure during risk-adapted protocol therapy 

for pediatric medulloblastoma and neurocognitive outcomes 3 years 
post-treatment (3yP).
Participants and Methods: gA frequency was abstracted from the 
medical record for 153 patients (mean age at dx [M]=9.4 yrs, 33% 
high risk). of these, 57% (n=87; M=10.1 yrs, 25% high risk) completed 
3yP assessment (WJ3 Cognitive: general intellectual Ability, Broad 
Attention, Working Memory, and Processing speed). We used linear 
regression to examine the association between gA exposure and neuro-
cognitive outcomes. All p-values are two-sided.
results: The overall group experienced 1-52 gA events during therapy 
(M=22.3), and was increased in younger (M-young=31.8) and high 
risk patients (M-high=27.1, ps≤.01). At 3yP, mean scores were in 
the Average range, with the exception of Processing speed (M=82.2, 
p<.001). scores did not differ by risk group, but younger age at dx 
predicted lower giA (r=.23), Broad Attention (r=.22), and Processing 
speed (r=.33, ps≤.04). increased gA exposure predicted worse scores on 
all measures (r=.40-.50, ps≤.001). After controlling for associated risk 
factors with semi-partial correlation, gA exposure predicted 8– 19% of 
the variance in neurocognitive scores (ps≤.007).
Conclusions: increased gA exposure during therapy independently 
predicts decreased neurocognitive outcomes in survivors of pediatric 
medulloblastoma three years later, with modest effect sizes. When 
feasible, interventions promoting non-sedated procedures should be 
considered (i.e., during rT).
Correspondence: Lisa M. Jacola, Ph.D., Psychology, St. Jude Children's 
Research Hospital, 262 Danny Thomas Place, Memphis, TN 38105, 
United States. E-mail: Lisa.Jacola@STJUDE.ORG

T. Kennedy, a. GIOIa, G. dOMe, K.K. Hardy & K.s. WaLsH. 
The Relationship Between Processing Speed and Working Memory in 
Pediatric Brain Tumor and Acute Lymphoblastic Leukemia.
Objective: impairments in processing speed (Ps) and working memory 
(WM) in pediatric cancer has been well documented. research suggests 
that Ps may be a key cognitive resource in executive functioning. This 
concept has not yet been explored in pediatric cancer. We aim to examine 
the relationship between Ps and WM in children with a history of brain 
tumor (BT) or leukemia (All), and explore differences in disease and 
age-related factors.
Participants and Methods: retrospective data from 82 children with 
pediatric cancer ages 3 to 19 (M=10.4 sD=4.11; 56.5% male; 56.5% 
brain tumor) was used. intellectual (Wechsler) and executive func-
tion (eF) data (BrieF) was collected. Processing speed and working 
memory was dichotomized at 1 sD < mean to classify impairments. 
Age at testing was classified into 3 categories (3-7, 8-12, >13). Pearson 
correlations, chi square, and general linear models were run to examine 
study hypotheses.
results: Pearson correlation revealed a significant relation between 
Psi and WMi (r=.56, p=.000) and with working memory on the parent 
BrieF (r=-.48, p=.000). These relationships remain when examining 
the disease groups independently (BT r=.63, p=.000; r=-.53, p=.000; 
All r=.49, p=.001; r=-.44, p=.004). A significant relation between 
diagnosis and Psi impairment was found (p=.04, Phi=.24; 59% 
impaired in BT; 34% in All). Controlling for diagnosis, statistically 
significant relationships were found between Ps status (impaired v. not) 
and WM (WMi F=25.41, p=.000, pEta2=.251; Parent WM F=7.21, 
p=.011, pEta2=.082).
Conclusions: The findings of this study support prior research that 
suggests that Ps is important to WM functions. We found that survivors 
were more likely to have poorer WM when Ps was impaired regardless of 
disease. White matter integrity is integral to both processes, and known 
to be affected in pediatric cancers secondary to medical intervention. 
Moving forward, examining the timing of onset for deficits in these areas 
will be important to understanding this relationship better.
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Correspondence: Tess Kennedy, B.A., Neuropsychology, Children's 
National Medical Center, Children's National Health System, 111 
Michigan Ave. NW, Washington, DC 20010, United States. E-mail: 
tkennedy2@childrensnational.org

J. LenIHan, J. OPPenHeIM, G. LaM & K. Kayser. Utility of 
the BRIEF parent report as a screener for executive dysfunction 
in patients with pediatric brain tumors.
Objective: Pediatric patients with medulloblastoma are at increased 
risk for cognitive late-effects due to post-treatment residua related to 
disease of the posterior fossa, which adversely affect overall neuropsy-
chological functioning and executive functioning (eF) in particular. 
This study examined whether the BrieF-Parent report could be utilized 
to effectively predict eF on performance-based measures within this 
specific population.
Participants and Methods: neuropsychological data were collected 
from patients aged 8-16 years following treatment for medulloblas-
toma. Hierarchical regression analyses were used to determine whether 
parent ratings on the BrieF inhibit and shift subscales significantly 
predicted performance on inhibition and inhibition/switching trials 
from the DkeFs Color-Word interference Test (CW). regression of 
demographic and treatment variables represented the baseline model. 
rapid color naming was added as a measure of naming speed in model 
2, followed by BrieF inhibit and shift subscales in separate full models.
results: rapid color naming accounted for a statistically significant 
increase in the variance explained in both the shift and inhibit outcome 
measures when controlling for demographic and treatment variables. 
However, the BrieF subscales did not result in a statistically significant 
change in variance accounted for in the outcome measure above and 
beyond that explained by demographic variables and naming speed 
[inhibit r2 change=.02, F(1,2)=.42, p>.05; shift r2 change =.01,  
F (1,1)=.19, p>.05].
Conclusions: While the BrieF is a well-validated measure of everyday 
eF, it alone may not be sufficient to predict eF performance in this 
population, possibly due to parental underreporting. The BrieF inhibit/
shift scales and CW both measure eF; however, they may capture 
different aspects of this construct, as CW relies heavily on speed of 
processing. Future research exploring utility of other measures more 
sensitive to eF and those without the confound of speed is indicated.
Correspondence: Jessica Lenihan, Department of Psychology, Loma 
Linda University, 1601 Barton Road Apt 1706, Redlands, CA 92373, 
United States. E-mail: jlenihan@llu.edu

e. OLsen, J. zeaL, J. KOOP, L. LOPez & a. HeFFeLFInGer. 
Academic Performance as Predicted by Working Memory, 
Processing Speed and Radiation Therapy in Pediatric Brain Tumor 
Survivors.
Objective: Disruptions in cognitive development are well characterized 
in pediatric brain tumor (PBT) populations. Children receiving radiation 
therapy (rT) may be particularly vulnerable to deficits in processing 
speed, attention, and working memory. The present study examined the 
relationship between these cognitive sequelae and academic functioning 
in PBT treated with (n = 16) and without (n = 36) radiation therapy.
Participants and Methods: Participants included 52 PBT children 
ages 5 to 17 years (posterior fossa: n =15; supratentorial tumors: n =36) 
evaluated 8.71 years (sD =5.23) post diagnosis. Participants completed 
measures of verbal intelligence (ViQ), working memory (WMi) and 
processing speed (Psi) (Wechsler intelligence Test battery composites), 
sustained attention (Conners’ Continuous Performance Test, omission 
errors), and academic achievement. A series of linear regressions exam-
ined the relationship between each cognitive predictor (Psi, WMi, CPT) 
and academic functioning. rT was entered as a dichotomous predictor 
variable. ViQ and years since diagnosis were included as covariates in 
all regression analyses.
results: Children with a history of rT demonstrated lower academic 
performance (M =86.96, SD =12.22) compared to non-rT children 

(M =97.5, SD =12.26). regressions indicated WMi and rT accounted 
for a significant portion of the variance in academic performance (r2 
= .59, F (1, 44) = 5.33, p < .05). WMi performance (β = .49, p <.001) 
and history of rT were uniquely associated with academic performance  
(β = -.22, p <.05). A model including Psi and rT failed to reach signif-
icance (r2 = .50, F (1, 45) = 3.41, p =.07). Models examining sustained 
attention were not associated with academic performance.
Conclusions: reduced academic performance is an consequence of 
radiation therapy. WMi and Psi also appear to effect academic achieve-
ment which may reflect the impact of radiation on white matter integ-
rity. Children receiving rT stand to benefit most from interventions and 
accommodations which target these deficits.
Correspondence: Emily Olsen, PhD, Neuropsychology, Medical College 
Of Wisconsin, MCW Clinic at Froedtert, 9200 West Wisconsin Ave, 
Milwaukee, WI 53226-3596, United States. E-mail: eolsen@mcw.edu

M. ParsOns, J. bIars, M. aHLuWaLIa, s. MOHaPaTra & 
G. barneTT. Cognitive Deficits in Older Adults with Glioblastoma 
(GBM).
Objective: gBM is the most common primary malignant brain tumor. 
incidence increases with age, peaking in the 65+ age group. recent 
studies have shown that combined radiation and chemotherapy is 
the most effective treatment for older patients with gBM in terms of 
survival, but there was no assessment of cognitive outcome in these 
patients. Because older gBM patients have a poorer prognosis than 
younger patients, considering the risk of cognitive impairment and its 
impact on quality of life when making treatment decisions is of critical 
importance. We undertook a descriptive analysis of cognitive impair-
ment in older gBM patients as a preliminary step towards understanding 
cognition in this population.
Participants and Methods: A single institution neuro-oncology/neuro-
psychology (nP) database was queried for this study. 30 older patients 
with gBM (age >65) who had undergone nP assessment between 2010 
and 2016 were identified. individual test scores were classified as 
impaired at -2 sD or less. A composite score (Cs) was calculated based 
on mean z score across several tests in the battery and was similarly 
classified as impaired at -2 sD.
results: 83% of older gBM patients showed cognitive impairment on at 
least one task. The most common impairments were in memory (visual 
delayed recall 67%; verbal delayed recall 62%) and executive function 
(50%). The Cs was impaired in 47% of patients. Based on standard 
clinical criteria, 77% of patients would be defined as having Mild Cogni-
tive impairment and 47% met criteria for dementia.
Conclusions: Cognitive problems in older adults with gBM are common 
and significant. neuropsychological assessment facilitates identification 
and intervention for these issues, and is an important component of their 
overall care. Future studies will examine the relevance of individual 
difference variables (e.g., age, cognitive reserve, medical comorbidities) 
and tumor variables (location, size). A model for clinical neuropsy-
chology service provision in this population will also be presented.
Correspondence: Michael Parsons, Ph.D., Neurologic Institute, 
Cleveland Clinic, 9500 Euclid Ave, P-57, Cleveland, OH 44195, United 
States. E-mail: parsonm2@ccf.org

J.b. PeTers, d. anGHeLesCu, H.M. COnKLIn, L. HaLL, 
b.L. Means, J.e. sCHreIber, M. rOssI, b. WrIGHT, a. GaJJar 
& L.M. JaCOLa. The Impact of Sedation for Radiation Therapy 
on Performance Measures and Caregiver Ratings of Attention in 
Survivors of Pediatric Medulloblastoma.
Objective: survivors of pediatric medulloblastoma are at risk for atten-
tion problems. Many patients require general anesthesia (gA) for proce-
dures such as radiation therapy (rT) while on treatment. Preliminary 
evidence in the general childhood population suggests an association 
between gA exposure and attention problems. This study investigated 
whether gA for rT during therapy predicted attention outcomes 3 years 
after therapy (3yP).
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Participants and Methods: sedation data were abstracted from 
medical records for 153 patients treated on protocol with risk-adapted 
rT (33% high risk, mean age at diagnosis [M] = 9.4 yrs). of these, 
63% completed 3yP assessments that included performance (CPT2) 
and rating (CBCl) attention measures. We compared the frequency 
of at-risk scores (i.e., scores 1 sD from the normative mean) between 
patients who completed rT with gA (gA; n=41, 37% high risk, M=6.9 
yrs) and without gA (nogA; n=56, 20% high risk, M=12.2 yrs) and 
used linear regression and semi-partial correlation to examine the rela-
tionship after controlling for associated factors (age at diagnosis). All 
p-values are two-sided.
results: The gA group was sedated for rT an average of 24.7 times. 
Comparisons between the gA and nogA groups showed no differences 
in the frequency of high risk patients (p=.06), but the mean age at dx 
was lower in the gA group (p=.00). Compared to the nogA group, 
the gA group had a greater frequency of at-risk scores on the CPT2 
(e.g., omissions 4 v. 36%; Variability: 15 v. 43%) and CBCl Attention 
Problems (9 v. 39%, ps≤.001). increased gA exposure predicted worse 
attention outcomes (|r| = .34-.63, ps≤.002). After adjusting for age at 
diagnosis, the frequency of gA exposure predicted 15% of variance in 
CPT2 omissions (p=.001).
Conclusions: At 3yP, survivors who were sedated for rT were at 
greater risk for attention problems. increased gA exposure inde-
pendently predicted worse attention performance. These preliminary 
findings support systematic investigation of interventions to promote 
non-sedated rT.
Correspondence: Joanna B. Peters, Psy.D., Psychology, St. Jude 
Children's Research Hospital, 545 South Main Street, Apt. 702, 
Memphis, TN 38103, United States. E-mail: joanna.peters@stjude.org

a.e. rICHard, e.K. HOdGes & K.P. HeInrICH. Attentional 
Control and Math Performance in Pediatric Cancer Survivors.
Objective: Deficits in attention and academic performance, particularly 
math, are common in pediatric cancer survivors. of cognitive deficits 
experienced by pediatric cancer survivors, attention deficits may be 
particularly responsive to intervention. However, it is unknown whether 
deficits in particular aspects of attention are associated with deficits in 
math skills. The current study investigated relationships between math 
calculation skills and performance on an objective test of attention and 
parent- and teacher-reported attention difficulties.
Participants and Methods: 67 pediatric cancer survivors (Mage = 
14.0 years) completed a computerized test of sustained attention and 
response control (integrated Visual and Auditory Continuous Perfor-
mance Test; iVA) and a written test of math calculation skills, as well as 
an iQ test, in the context of a full clinical neuropsychological evaluation. 
Parent and teacher ratings of inattention and impulsivity were obtained.
results: iVA visual response control accounted for 12.1% of the vari-
ance observed among math performance scores after controlling for full 
scale iQ, which accounted for 24.9% of the observed variance in math 
scores (p < .005). iVA auditory response control was correlated with 
parent-rated inattention (r = -.36, p < .005). However, parent-rated 
inattention was not a significant predictor of math calculation scores 
after controlling for FsiQ (p = .38). Processing speed alone was also not 
a significant predictor of math calculation scores (p = .31).
Conclusions: Consistency of responses to visual stimuli on a comput-
erized test of attention is a unique predictor of variance in math perfor-
mance among pediatric cancer survivors. in contrast, processing speed 
and parent-rated inattention were not significant predictors of math 
performance. Future research should investigate whether interventions 
for children with attentional difficulties can mitigate potential academic 
difficulties before they become apparent.
Correspondence: Annette E. Richard, Ph.D., Psychiatry, University of 
Michigan, University of Michigan, 2101 Commonwealth Blvd. Suite 
C, Ann Arbor, MI 48105, United States. E-mail: annette.e.richard@
gmail.com

J.e. rOseberry, C.M. COnsIdIne & d. sabseVITz. Lateralized 
Cognitive Functioning in the Frontal Lobes: A Brain Tumor Lesion 
Study.
Objective: Prior research has demonstrated that frontal lobes (Fl) 
influence numerous cognitive abilities, including working memory, 
attention, planning, organizing, and inhibition. However, less is known 
about lateralization of cognitive abilities within the Fl. using a post- 
operative brain tumor sample as a lesion model, this study examines 
lateralized cognitive abilities of the Fl.
Participants and Methods: Demographically matched patients with 
left (n=19) and right (n=21) WHo grade iii or iV Fl tumors were 
given a comprehensive cognitive battery 3 to 4 weeks post-operatively, 
but before any other treatment(s).
results: T-tests revealed group differences suggesting patients with 
Fl tumors demonstrate poorer cognitive performance compared to 
normative samples on HVlT-r Total recall [t(39)=5.13,p=0.00)], 
BVMT-r Total recall [t(37)=6.70,p=0.00)], Category Fluency 
[t(39)=2.26,p=0.015)], letter Fluency [t(39)=6.00,p=0.00)], spatial-
span ([t(37)=1.93,p=0.0.31)], Digit-span [t(39)=2.63, p=0.006)], 
TMT-A [t(38)=2.63,p=0.006)], and TMT-B [t(37)=3.91,p<0.001)].
AnoVA revealed group differences suggesting patients with left Fl 
tumors performed worse than those with right Fl tumors on HVlT-r 
Total recall ([F(1,38)=3.98, p=0.05, d=0.62]), BVMT Total recall 
[F(1,37)=5.36, p=0.026, d=0.80)], Category Fluency ([F(1,38)=8.27, 
p=0.007, d=0.90]), and letter Fluency [F(1,38)=5.01, p=0.031, 
d=0.70)]. The remaining cognitive performances did not differ between 
groups (p’s = 0.072 to 0.361; d’s = 0.29 to 0.60), notably including 
TMT-A, suggesting processing speed was not a contributor for other 
cognitive abilities.
Conclusions: results support bilateral contributions of the Fl to exec-
utive functions as measured by standard neuropsychological tasks. Also 
demonstrated is that some executive tasks are differentially impacted by 
lesion lateralization, suggesting left lesions have more negative impact 
on these tasks. limitations of this study include lack of precise lesion 
location and variety in tumor size, which are considered for future 
research
Correspondence: Jarett E. Roseberry, PhD., Neurology, Medical College 
of Wisconsin, 9200 W. Wisconsin Avenue, Milwaukee, WI 53226, United 
States. E-mail: jarett.roseberry@my.rfums.org

C.M. sHarKey, a. GIOIa, T. Kennedy, I. TaOrMIna, 
K.s. WaLsH & K.K. Hardy. Suicidal Ideation and Executive 
Functioning in Children with Pediatric Cancer.
Objective: Children diagnosed with cancer are at elevated risk for diffi-
culties with neuropsychological functioning and psychosocial distress. 
extant literature has indicated elevated rates of suicidal ideation (si) 
in cancer survivors and a link between cognitive deficits and si in the 
general population. The relationship between si and cancer-related 
neuropsychological effects has not yet been studied.
Participants and Methods: Participants were 166 children with cancer 
(57.5% Brain Tumor, 30.6% All, 11.9% other cancers) aged 6-19 
years (M=11.21, sD=3.75; 54.2% male). si was measured by parent, 
teacher, or self endorsement of self-harm items on the CBCl, BAsC-ii, 
CDi, or BDi. executive functioning (eF; BrieF), ADHD symptoms 
(ADHD rating scale), and performance-based measures of eF were 
compared between those with and without si.
results: si was endorsed for 17.4% of the sample (n=29, 55.2% Male, 
Mage=12.15): 31.0% (n=9) with self-endorsement only, 37.9% (n=11) 
with parent endorsement only, 6.9% (n=2) with teacher endorsement 
only, 13.7% (n=4) with self and teacher or parent endorsement, and 
10.3% (n=3) with parent and teacher endorsement. Those with si had 
significantly greater impairments in parent-reported general executive 
composite scores (M=63.4, sD=12.63) than those without si (M=54.30, 
sD=11.16; t(155)=-3.66, p<.001). Those with si had greater parent-re-
ported behavior regulation problems (M=59.04, sD=11.85) than those 
without (M=50.88, sD=11.07; t(157)=-3.40, p<.01). Parents of chil-
dren with si endorsed significantly more inattention symptoms (M=6.1, 
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sD=2.49) than those without si (M=3.28, sD=2.72; t(140)=-4.35, 
p<.001). in contrast, si was unrelated to performance-based measures 
of eF.
Conclusions: A significant portion of children with cancer experience 
si, which may be associated with perceived deficits in neuropsycholog-
ical functioning. screening for si and further assessment of the connec-
tion between eF and si in pediatric cancer patients is necessary.
Correspondence: Christina M. Sharkey, Ph.D., Psychology, Oklahoma 
State University, 4599 N Washington St. Apt 6L, Stillwater, OK 74075, 
United States. E-mail: christina.sharkey@okstate.edu

a. HOLLand, T. TarKenTOn, b. OsCarsOn & P.L. sTaVInOHa. 
School Performance in Pediatric Medulloblastoma Survivors.
Objective: Pediatric medulloblastoma survivors are known to often 
experience academic difficulties; however, existing research generally 
shows survivors’ performance on measures of academic skill devel-
opment to be broadly average. This study was the first to examine 
school-reported grade point average (gPA), parent-reported gPA and 
school Competence, standardized school examination passing rates, and 
school services for pediatric medulloblastoma survivors. it was hypoth-
esized that age at diagnosis, school services, and school Competence 
would predict school-reported gPA and test scores, and that school- 
reported gPA and parent-reported gPA would be correlated.
Participants and Methods: Thirty-six pediatric medulloblastoma 
survivors ages 8-18 (M=14.07; sD=3.46) completed neuropsychological 
screening. A parent/guardian completed the Child Behavior Checklist 
(CBCl), yielding a school Competence score. report cards, standard-
ized testing scores, and school services documentation were coded to 
enable comparisons across different grade levels, scoring systems, and 
test versions. stepwise multiple regression was conducted to examine 
the first hypothesis, and chi-square examined the second.
results: school Competence was the only significant predictor for 
school-reported gPA (b=-.34, p<.05) and state standardized testing 
scores in language arts (b=-.55, p<.05) and math (b=-.35, p<.05). 
Parent-reported gPA did not significantly correlate with school- 
reported gPA (X2=90.48, p=.47). Frequencies are reported for gPA, 
standardized testing pass rates, and school services utilization.
Conclusions: Findings support the use of CBCl school Competence 
as a predictor of medulloblastoma survivors’ objective school perfor-
mance as reflected in school records. Parents may not accurately report 
survivors’ gPA. Clinically, when school records are unavailable, CBCl 
school Competence may provide a meaningful estimate of the child’s 
academic performance, potentially preferable to parent-reported grades. 
limitations and further directions are discussed.
Correspondence: Tahnae Tarkenton, Masters in Clinical Rehabilitation 
Counseling, Neuropsychology, UT Southwestern Medical Center, 5940 
Forest Park Road, Dallas, TX 75235, United States. E-mail: tahnae.
tarkenton@utsouthwestern.edu

a. VerHaaK, C. arbOna, s. day & J.s. WeFeL. Prediction 
of Subjective Memory Ability and Patient Self-Report Accuracy 
Before Resection of High Grade Glioma.
Objective: subjective reports of cognitive functioning are often unre-
lated to objective neuropsychological test results in medical populations. 
Predictors of subjective memory ability and correlates of congruence 
between self-reported and performance-based tests of memory function 
are largely unknown in the glioma population.
Participants and Methods: Patients (n=138) with high-grade glioma 
were assessed with the Hopkins Verbal learning Test-revised, Func-
tional Assessment of Cancer Therapy-Brain, and Beck Depression 
inventory-ii. Multiple linear regression of subjective memory ability 
was conducted with sociodemographic, clinical, and neuropsycholog-
ical variables as predictors. Patients were dichotomized into High or 
low subjective Ability based on memory self-report, and impaired 
or not impaired based on memory testing, and categorized into one 
of four groups with these subjective/objective memory combinations. 

Differences were determined between groups using one-way AnoVA 
and chi-square tests.
results: Worse rating of subjective memory ability was predicted by 
a model (p<.001, r2=.23) that included older patient age (β=-.22; p < 
.01) and greater depressive symptomatology (β=-.30; p < .01). one-way 
AnoVA revealed that patients with congruent subjective/objective 
memory impairment were older [Welch’s F(3, 53.49) = 10.46, p < 
.01] than patients who over- or underestimated their memory abilities 
relative to their memory test results, and had more depressive symp-
tomatology [F(3, 134) = 2.99, p < .05] than patients with no objective/
subjective memory impairment. Patients with congruent subjective/
objective memory impairment were more likely to have a posterior 
rather than anterior brain tumor [χ2 (3, n = 138) = 8.29, p <.05].
Conclusions: older patients with more depressive symptomatology 
reported worse subjective memory ability. Congruence of subjective/
objective memory impairment was better in older patients with more 
depressive symptomatology and posterior lesions.
Correspondence: Allison Verhaak, M.Ed. in Counseling, Psychological, 
Health, and Learning Sciences, University of Houston, 5539 Huisache 
St, Bellaire, TX 77401, United States. E-mail: allie.m.sawyer@gmail.
com

K.L. VICKers, d.r. rOaLF, V. KaMaTH, J.P. CHrIsTOdOuLeas, 
s.M. KeeFe & P.J. MOberG. The Neuropsychological Impact of 
Androgen Deprivation Therapy: A Meta-Analytic Review.
Objective: Prostate cancer is the most commonly diagnosed cancer 
among men in the us, and nearly half of men diagnosed receive 
Androgen Deprivation Therapy (ADT). studies investigating the long-
term cognitive impact of ADT are mixed; however a prior meta-analysis 
indicated only a small reduction in visuomotor functioning. Here, we 
report data from an updated meta-analysis of the effects of ADT on 
cognition in men with prostate cancer and include analysis of modera-
tors thought to affect cognitive functioning following ADT.
Participants and Methods: nineteen publications (k = 120 effects) 
were identified using PubMed, MeDline and google scholar. included 
articles reported neuropsychological testing following at least 6 months 
of ADT and a control group (either non-ADT prostate cancer patient 
or healthy control). Moderators included neuropsychological domain, 
ADT treatment type, age, and education level.
results: Analyses revealed poorer cognition in men on ADT, d = -0.25, 
95% Ci = -0.32 < δ < -0.18, that was significantly heterogeneous, 
QB[119] = 225.08, p < .001. Moderator analyses revealed a significant 
effect of neuropsychological domain, QB[10] = 20.63, p = .02. Deficits in 
attention, d = -0.45, 95% Ci = -0.63 < δ < -0.275, executive functioning, 
d = -0.38, 95% Ci = -0.53 < δ < -.23, and global functioning, d = -0.36, 
95% Ci = -0.674 < δ < -0.052 were prominent. Meta-regression anal-
yses identified age as a moderator of cognitive performance in the ADT 
group, z [119] = -2.5, p = 0.011, but not among controls. Control group 
type, treatment type, and education were not significant moderators.
Conclusions: Meta-analytic results suggest that frontal lobe functions 
are most affected by ADT, and indicate these may be important targets 
for remediation. results of this analysis also identify a need for addi-
tional investigation of other potential moderators of cognition, including 
testosterone levels and mood.
Correspondence: Kayci L. Vickers, MS, Psychology, Drexel University, 
421 S. 15th Street, Apt 3F, Philadelphia, PA 19146, United States. 
E-mail: kayci.vickers@gmail.com

K.s. WaLsH, K.K. Hardy, P. CuLLen, L. eMbry, r. anneTT, 
K. MuraszKO, e. HWanG, K. MOOre, s. PerKIns, 
J. MICHaLsKI & r. nOLL. Neuropsychological Functioning in 
Children with Medulloblastoma: The Impact of Post-Operative 
Pediatric Cerebellar Mutism Syndrome Within the First Year 
Following Diagnosis.
Objective: Cerebellar mutism (CM) is a complication seen in 25-40% 
of children with medulloblastoma. Characteristic features include 
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acute-onset mutism, ataxia, and emotional dysregulation. While there is 
evidence that children with CM demonstrate greater long-term cognitive 
impairments than children without CM, there is little information about 
when these differences become evident and what cognitive domains 
are affected.
Participants and Methods: We present a sample of 110 children with 
average risk medulloblastoma treated on a Children’s oncology group 
protocol ACns0331 who received neurocognitive testing within the 
first year following diagnosis. Children with CM (n=55) were matched 
by gender (44% male), race (74% White), age at testing (Mean=8.9, 
sD=3.78, range 4-17 years), and diagnostic age (Mean=8.7, sD=3.82, 
range 3-17 years) to 55 children without CM.
results: Children with CM showed significantly poorer cognitive effi-
ciency/processing speed (Wechsler Processing speed index p = .016). 
There was also a trend toward poorer rote verbal memory (CVlT Total 
p = 0.052) for the CM group. global intellect, attention, contextual 
verbal memory, and visual memory were not significantly different 
between groups. There were no group differences on parent reports of 
executive function.
Conclusions: This is the largest sample of uniformly-treated CM 
patients receiving robust treatment presented to date. results suggest 
that children with CM are at greater risk for earlier and more intense 
cognitive effects than non-CM matched peers, particularly for skills 
requiring intact white matter pathways. This aligns with current theories 
about the role of disrupted cerebrocerebellar pathways in the presence 
of CM in some children with medulloblastoma.
Correspondence: Karin S. Walsh, Psy.D., Neuropsychology, Children's 
National Health System, Children's National Health System, Washington, 
DC 20010, United States. E-mail: kwalsh@childrensnational.org

a.M. WHITaKer, L. baVa & d.r. Freyer. Bilingualism as 
a Potential Protective Factor Against Cognitive Late-Effects 
following Treatment for Childhood Acute Lymphoblastic 
Leukemia (ALL).
Objective: Current treatment approaches for childhood All may 
contribute to executive dysfunction. While bilingualism has been asso-
ciated with stronger inhibition and cognitive flexibility in typically 
developing children, it has historically been overlooked as a potential 
protective factor against treatment-related cognitive deficits. The aim 
of this study was to explore possible differences in inhibition and cogni-
tive flexibility between monolingual (english) and bilingual (spanish/
english) childhood All survivors.
Participants and Methods: Patients who were administered the 
D-keFs Color-Word interference Test through our cancer survivorship 
service (n=94, 49% male) were assigned to monolingual (n=20) or bilin-
gual (n=74) groups depending on reported spoken home language(s). 
Participants were 8-18 years of age (M=11.74, sD=2.86) and identified 
as latino (83%), Caucasian (10%), or other (7%). Family income was 
estimated based on zip code.
results: There were no significant differences between groups with 
regard to demographic, clinical, or Cns-directed treatment factors, 
except that estimated family income was significantly higher in the 
monolingual group (t=3.92, p=.001). inhibition and cognitive flexibility 
were average for both monolingual (M scaled scores=10.9 and 9.85, 
respectively) and bilingual (M scaled scores=9.58 and 9.31, respec-
tively) survivors. no significant group differences were found after 
controlling for income and naming/reading fluency in either inhibition 
(t=.957, p>.05) or cognitive flexibility (t=.475, p>.05).
Conclusions: Although bilingualism has been associated with stronger 
inhibition and cognitive flexibility, bilingual survivors in this study 
performed comparably to monolingual survivors. since groups were 
assigned based on reported language(s) as opposed to objective measure-
ment and income was estimated based on zip code, additional longi-
tudinal research is needed to further explore potential interactions 
between oncology treatment factors, bilingualism, economic disparity, 
and cognitive sequelae.

Correspondence: Ashley M. Whitaker, Ph.D., Children’s Center for 
Cancer and Blood Diseases, Children's Hospital Los Angeles, 3033 S 
Kerckhoff Ave, San Pedro, CA 90731, United States. E-mail: awhitaker@
chla.usc.edu

s. WITHrOW, M. GLOdé, a. breGa & J. GrIGsby. Verbal 
Learning and Memory Among Prostate Cancer Patients 
Undergoing Androgen Deprivation Therapy.
Objective: Associations between reductions in testosterone (T) and 
impairments in memory and other areas of cognition among prostate 
cancer patients undergoing Androgen Deprivation Therapy (ADT) have 
been found. However, different domains of cognition have been incon-
sistently implicated. This study sought to examine verbal learning and 
memory performance within this population.
Participants and Methods: This study recruited 73 prostate cancer 
patients aged 50 to 81 undergoing continuous or intermittent ADT. 
Verbal learning and memory was assessed after 24 to 36 months after 
treatment initiation using the rey Auditory Verbal learning Test 
(rAVlT) and T levels were converted into biologically available T 
levels (BioT).
results: significant group differences emerged on all five learning 
trials (p < 0.05), with lower performance seen among continuous ADT 
patients. The two ADT groups significantly differed with regard to 
the total number of correctly recalled words, t(58) = -2.49, p = 0.01. 
However, no significant group differences were seen for delayed recall 
performance (p = 0.12) or free recall on list B (p = 0.22). Continuous 
and intermittent ADT patients also did not differ with regard to reten-
tion (p = 0.08), and intrusions (p = 0.48). significant positive correla-
tions between BioT levels and rAVlT scores trials 1 through 5 emerged.
Conclusions: Prostate cancer patients receiving continuous ADT 
showed a flattened learning curve during the acquisition trials on the 
rAVlT. Despite differences in learning rates, no differences were seen 
in retention and delayed recall performance. implications of the detected 
differences in learning curves will be discussed.
Correspondence: Susanne Withrow, MA, University of Colorado Denver, 
University of Colorado, Denver, Denver, CO 80206, United States. 
E-mail: SUSANNE.WITHROW@UCDENVER.EDU

J. zeaL, e. OLsen, J. KOOP & a. HeFFeLFInGer. Impact of 
Medical and Treatment Variables on Adaptive Functioning within 
Eighteen Months of Pediatric Brain Tumor Diagnosis.
Objective: Previous work examining associations between neurological 
severity and adaptive functioning in pediatric brain tumor (PBT) survi-
vors have shown mixed results. Further research is needed to understand 
the timing of the effect of the accumulation of neurological insults on 
adaptive functioning. The current study examines the impact of medical 
and treatment variables across areas of adaptive functioning in a hetero-
geneous sample of PBT survivors within 18 months of diagnosis.
Participants and Methods: The parents of thirty children (aged 
M=6.6 years, sD=5.0) completed a measure of their child’s adaptive 
functioning (Vineland Adaptive Behavior scales or Adaptive Behav-
ioral Assessment system) within eighteen months of PBT diagnosis. 
Correlations between adaptive domains and individual medical and 
treatment variables and the calculated neurological Predictor scale 
(nPs) (Micklewright,J.l.,2008) scores were conducted. Analysis of 
covariance (AnCoVA) was conducted to examine the relationship 
between radiation and Practical/Daily living skills when controlling 
for time since diagnosis.
results: After controlling for time since diagnosis, radiation remained 
significantly associated with Practical/Daily living skills domain (r = 
-.38, p= .044), but not Conceptual/Communication (r = -.13, p= .28) 
or social/socialization (r = .087, p= .35) within the first year after 
diagnosis. Tumor grade and age at diagnosis were not significantly 
associated with adaptive functioning. There was a significant effect of 
radiation on Practical/Daily living skills after controlling for time since 
diagnosis, F(1, 30)=6.48, p<.05.
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Conclusions: individual medical and treatment variables did not have 
an effect on overall adaptive functioning in PBT survivors one year 
post-diagnosis. radiation appears to have an effect on the Practical/
Daily living skills domain within this time period. This may be a 
direct result of radiation-induced cell death and white matter damage 
involving motor systems and/or parents lessening physical demands of 
their children.
Correspondence: Jamie Zeal, BS, Medical College of Wisconsin, 5314 
Sudbury Way, Madison, WI 53714, United States. E-mail: jzeal@mcw.
edu

Medical/neurological disorders/Other 
(adult)

a.d. bOnO, e. Murray, M. HaLFaCre, K. aLTeresCu, 
K. sCOrPIO, J.T. TWaITe, r.J. sTaFFOrd, r. IsLaM, 
J. sPIeLMan, L. raMIG & J.C. bOrOd. Facial Expressivity and 
Depression in Parkinson’s Disease (PD) with Lateralized Motor 
Impairment Onset.
Objective: The hemiparkinsonism (HP) literature varies, with some 
studies finding that PD individuals with right-sided motor symptom 
onset have higher levels of depression than those with left-sided onset 
and others finding no differences (Cummings, 1992). To date, there are 
no studies about HP and facial expression, though there is a large litera-
ture on right- vs. left-hemisphere tasks and HP (st. Clair et al., 1998).
Participants and Methods: Participants included 54 individuals with 
PD: 26 with right-onset (rPD; 54% male; M age=62.7) and 28 with 
left-onset (lPD; 75% male; M age=68.4). To examine facial expression, 
PDs were videotaped while producing emotional (happy [H], sad [s], 
& angry [A]) monologues, using new york emotion Battery procedures 
(Borod et al., 1992). Monologues were evaluated by 24 naïve raters 
for aspects of facial expression: emotional frequency (eF), emotional 
variability (eV), emotional intensity (ei), and facial mobility (FM).
results: Two-way AnoVAs for group (2: rPD & lPD) and gender 
(2), covarying for age, were conducted on depression scores (BDi-ii) 
and on the 4 facial expression variables for each monologue. There were 
significant effects (p<.05) or trends (p<.10) for group for s for eF, 
eV, ei, and FM and for A and H for FM, with rPDs higher than lPDs. 
There were also significant gender effects across variables, with women 
higher than men. significant or trend-level 2-way interactions for the 
sad monologue for all 4 variables showed that HP effects occurred for 
women, but not for men. For depression, there was a trend for group. 
overall, rPDs displayed higher levels of facial expressivity and depres-
sion than lPDs.
Conclusions: in sum, individuals with right-onset PD displayed higher 
levels of depression and higher levels of facial expressivity than did 
left-onset PDs. Findings are congruent with earlier studies suggesting 
higher levels of negative affect in rPD and with neuropsychological 
studies regarding right-hemisphere specialization for facial emotional 
expression (Borod, 2000).
Correspondence: Amanda D. Bono, Ph.D. Clinical Psychology, 
Psychology, CUNY Graduate Center, 152-72 Melbourne Ave. Apt. 1P, 
Flushing, NY 11367, United States. E-mail: adbono922@gmail.com

a.d. bOnO, K. aLTeresCu, M. HaLFaCre, e. Murray, 
J.T. TWaITe, K. sCOrPIO, r.J. sTaFFOrd, J. sPIeLMan, 
L. raMIG & J.C. bOrOd. Outcomes and Predictors of the Lee 
Silverman Voice Treatment (LSVT LOUD) on Facial Mobility and 
Emotional Expressivity in Parkinson’s Disease (PD).
Objective: impairments in facial expression are common in PD and can 
impair communication. earlier analyses with the data from this project 
(Alterescu et al., 2013; Halfacre, 2012) found that PD patients receiving 
lsVT (ramig et al., 2001) were rated as more expressive after treat-
ment. using control measures, we examined lsVT effects on emotional 
frequency (eF), variability (eV), intensity (ei), and facial mobility 

(FM) in PD. Further, we examined whether demographic (gender, age, 
& education) and clinical factors (cognitive status, depression, illness 
duration, disease stage, & side of initial motor symptoms) can predict 
lsVT improvement.
Participants and Methods: Participants were 39 PDs, randomly 
assigned to lsVT (n=12; 75% male; M age=66.7), Articulation Treat-
ment (spielman et al., 2012; n=14; 64% male; M age=68.4), or a control 
group (n=13; 69% male; M age=65.3), and 15 healthy controls (HCs; 
60% male; M age=64.3). Demographic and clinical data were collected 
at baseline. Facial expression was elicited via an emotional expression 
task (Borod et al., 1992) involving 4 videotaped monologues (happi-
ness, sadness, anger, & neutral) at baseline and post treatment. Facial 
expressions were rated for ei, eF, eV, and FM by 18 naïve judges.
results: group (2) x Time (2) x gender (2) x Monologue Type (4) 
AnCoVAs, controlling for depression, were conducted for the 4 face 
variables. There were significant group x Time x gender interactions 
for ei (p=.03) and eV (p=.02) and a trend for FM (p=.08), with the 
lsVT group changing more over time for women than men. There were 
also 4-way interactions for ei (p=.04), FM (p=.06), and eF (p=.07), 
with the lsVT women changing more over time than men for sadness. 
Multiple regression analyses for the 8 demographic/clinical factors were 
not significant for any face variable.
Conclusions: lsVT had significant or trend-level effects on ratings 
of ei, eV, eF, and FM. no demographic/clinical variables predicted 
treatment change, suggesting that lsVT is relatively robust to indi-
vidual differences.
Correspondence: Amanda D. Bono, Ph.D. Clinical Psychology, 
Psychology, CUNY Graduate Center, 152-72 Melbourne Ave. Apt. 1P, 
Flushing, NY 11367, United States. E-mail: adbono922@gmail.com

a.M. bryanT, J. suHr, e. daWsOn & L. bOXLey. Visuospatial 
Memory Performance in Parkinson’s Disease and Essential 
Tremor.
Objective: Parkinson’s disease (PD) is characterized by motor symp-
toms resulting from basil ganglia dysfunction. PD is associated with 
deficits including executive dysfunction and impaired visuospatial 
memory, which may be related to disruption in the basal ganglia-thal-
amo-frontal pathways. The degree to which deficits in visual memory 
may be accounted for by motor difficulties, such as psychomotor slowing 
or executive dysfunction, is unclear. essential tremor (eT) is a common 
type of movement disorder. The pathophysiology of eT is less clear; 
however, pathways from the cerebellar-thalamic-frontal motor regions 
are involved. specific alterations in the cerebellar-thalamic-prefrontal 
circuitry may influence cognitive performance in eT. To our knowledge, 
there have been no studies of visual memory in this group. The purpose 
of the present study was to examine visuospatial memory in PD and eT, 
controlling for general cognitive impairment, motor symptoms, psycho-
motor slowing, and verbal memory ability.
Participants and Methods: Participants were 30 PD and 32 eT 
patients who presented for neuropsychological evaluation to determine 
candidacy for deep brain stimulation surgery. We compared groups on 
Brief Visuospatial Memory Test (BVMT-r) learning, delayed recall, 
recognition, and copy, controlling for cognitive impairment (Mini-
Mental status exam), motor function (tapping test), and psychomotor 
slowing (Trail Making Test-B) and verbal memory performance (Cali-
fornia Verbal learning Test).
results: groups did not differ with respect to age, sex, or education (all 
ps>.22). groups did not differ on BVMT-r learning (p=.158) or copy 
(p=.239). PD patients performed worse on delayed recall (F(1)=4.913, 
p=.031), but not recognition (p=.270).
Conclusions: results suggest relative deficits in visuospatial memory in 
PD, which cannot be explained by general cognitive impairment, motor 
difficulties, psychomotor slowing, or verbal memory ability. Future 
studies should examine performance based on laterality of symptom 
presentation.
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Correspondence: Andrew M. Bryant, M.A., Psychology, Ohio University, 
269 Porter Hall, Athens, OH 45701, United States. E-mail: ab859013@
ohio.edu

C.M. burns, d. TuPPer, C. daVey, d. KnOPMan & a. Murray. 
Cognitive Impairment in Advanced Chronic Kidney Disease.
Objective: Most studies investigating cognitive impairment (Ci) in 
chronic kidney disease (CkD) have focused on mild CkD (estimated 
glomerular filtration rate [egFr] 45-59 in ml/min/1.73 m2). We 
report the prevalence of moderate to severe cognitive impairment (Ci) 
in advanced stages of CkD (egFr <45; non dialysis) in the Brain in 
kidney Disease (Brink) cohort.
Participants and Methods: This cross sectional analysis included 565 
Brink participants (mean age 69.2 ± 9.8; edu 14.3 ± 2.8 years; 50.1% 
male) at baseline. Ci severity was classified based on the average cogni-
tive domain T scores (memory, executive functioning and language) and 
a priori established cutoff T scores (e.g., moderate Ci = ≥ 1 domain with 
an average score 30 ≤ T < 35; severe Ci = ≥ 1 domain with an average 
T score <30). Chi-square and logistic regression models measured the 
relation between egFr group and Ci severity.
results: The prevalence of moderate or severe Ci was higher in those 
with severely reduced egFr < 30 compared with egFr ≥ 30 (40.4% vs 
22.9% respectively; p < 0.0001). in adjusted logistic regression models, 
the odds of moderate to severe Ci were significantly lower for those with 
egFr ≥30 compared with egFr <30 (or = 0.55, p = 0.006), but not 
for egFr ≥45 vs. egFr < 45 (p=0.107).
Conclusions: The risk of prevalent moderate to severe Ci was highest 
for non dialysis CkD patients with egFr < 30 in this large study cohort. 
Further studies are needed to further elucidate the pathophysiology and 
nature of Ci in advanced stages of CkD.
Correspondence: Christine M. Burns, Ph.D., BERMAN CENTER, 
MINNEAPOLIS MEDICAL RESEARCH FOUNDATION, Berman Center, 
701 Park Avenue; Suite PPC 4-465, Saint Paul, MN 55117, United 
States. E-mail: cmburns@email.arizona.edu

n. dezHKaM, d. WHITesIde & K. HOTH. A Review and 
Neuropsychological Profile of Anti-NMDA-Receptor Encephalitis: 
A Case Study.
Objective: Anti-n-methyl-D-aspartate receptor encephalitis (anti-
nMDAr) is an autoimmune disorder which affects glutamate-gated 
ion channels resulting in increased extracellular glutamate and symptom 
profile including neuropsychiatric symptoms, dyskinesia, autonomic 
instability, seizures, and decreased consciousness (lancaster et al. 2011, 
Tuzun et al. 2009, and kleinig et al. 2008).
This paper describes the neuropsychological presentation and course of 
anti-nMDAr in a 33-year–old female. Her encephalitis was secondary 
to a paraneoplastic syndrome due to mature cystic teratoma in her left 
ovary, which is a commonly reported etiology. A paraneoplastic panel 
in cerebrospinal fluid was positive for anti-nMDA receptor antibody. 
she developed seizures, tachycardia, and hot flashes. Behavioral issues 
included agitation, akinetic mutism, inappropriate laughing, catatonia, 
and agitation. she also demonstrated confusion and notable cognitive 
decline. she was initially on first line immunotherapy with methylpred-
nisolone bolus and iVig. she was also treated with keppra, phenytoin, 
and Vimpat for seizure prevention.
Participants and Methods: A 33-year–old Caucasian female was 
administered a neuropsychological evaluation shortly after diagnosis/
treatment. she was partially engaged and cooperative, and her insight 
was very limited and she demonstrated significant cognitive deficits.
results: The patient was severely impaired in memory, attention, 
and executive functioning. language functioning was variable. Visual 
spatial abilities were a relative strength and remained intact. results 
indicated that she was incapable of safely living alone or engaging in 
most iADls until she can be reassessed to determine the degree of 
cognitive improvement.

Conclusions: The pattern of results was consistent with the research 
literature on short term cognitive sequelae of anti-nMDA receptor 
encephalitis. long term follow-up is indicated. This case adds to the 
small but growing body of literature on the neurocognitive deficits asso-
ciated with this disorder.
Correspondence: Naseem Dezhkam, Psy.D., University of Iowa Hospitals 
and Clinics, 1000 Oakcrest St. Apt 210, Iowa City, IA 52246, United 
States. E-mail: naseem.dezhkam@gmail.com

K.e. dOrOCIaK, L.e. PIPer, T. KeLLeHer, r. MOLOKIe & 
J.K. JaneCeK. Executive Function Moderates the Relationship 
between Pain Severity and Physical Quality of Life in an Outpatient 
Sample of Adults with Sickle Cell Disease.
Objective: As patients with sickle cell disease (sCD) live longer, there 
is a need for greater attention to quality of life and neurocognitive 
functioning (Feliu, 2012). Pediatric research on sCD highlights that 
inattention and executive dysfunction are especially prevalent in this 
population (Berkelhammer et al., 2007). Additionally, pain is one of the 
primary manifestations of sCD that affects quality of life and cognitive 
functioning. Thus, the purpose of the present study is to examine if 
executive functioning impacts the relationship between pain severity 
and physical quality of life in adults with sCD.
Participants and Methods: Participants were 59 consecutive outpa-
tients with sCD referred for neuropsychological evaluation at the 
university of illinois at Chicago (Mage= 41.12, SD=12.57). Participants 
were administered measures of executive function (eF) (WAis-iV simi-
larities and Matrix reasoning; WCsT Perseverative and Total errors; 
TMT-Part B), pain severity (Brief Pain inventory), and physical quality 
of life (Qol) (WHoQol-Bref).
results: Pain severity predicted poorer physical Qol (p <.001). This 
relationship was significantly moderated by three measures of eF: 
WAis-iV Matrix reasoning (β = -.65, p =.012), WCsT Perseverative 
errors (β = -.574, p =.026), and WCsT Total errors (β = -.63, p =.031). 
results of post-hoc analyses with conditional moderators (set at +/- 1 
sDs from the mean) indicated that in adults with better eF, pain severity 
predicted physical Qol, p <.001; that is, in the face of greater pain 
severity those with better eF reported significantly lower physical Qol. 
For adults with lower eF, pain severity did not predict physical Qol.
Conclusions: Conclusions: 
These findings suggest that eF moderates the relationship between pain 
severity and physical Qol, such that pain severity predicts Qol for 
sCD patients with high, but not low, eF. Psychoeducation and increased 
coping skills for those with better eF could potentially optimize Qol. 
Future research should explore factors that underlie this relationship.
Correspondence: Katherine E. Dorociak, M.A., Clinical Psychology, 
Loyola University Chicago, 10 E Ontario St., Apt. 3909, Chicago, IL 
60611, United States. E-mail: katiedorociak@gmail.com

K.e. dOrOCIaK, L.e. PIPer, T. KeLLeHer, r. MOLOKIe & 
J.K. JaneCeK. Neuropsychological Profile in an Outpatient 
Sample of Adults with Sickle Cell Disease.
Objective: Pediatric patients with sickle cell disease (sCD) demonstrate 
cognitive deficits across many domains, including attention, executive 
functioning, memory, language, and iQ (Berkelhammer et al., 2007). 
Few studies have examined the neurocognitive functioning of adults with 
sCD and results are limited to asymptomatic adults without history of 
stroke, abnormal neurologic exam, cognitive impairment, depression, 
or medication use that could affect neurocognitive functioning (e.g., 
Vichinsky et al., 2010). The purpose of the present study was to char-
acterize cognitive functioning in a broader, outpatient sample of adults 
with sCD.
Participants and Methods: Participants were 59 consecutive patients 
with sCD referred for routine neuropsychological evaluation at the 
university of illinois at Chicago (Mage = 41.12, SD = 12.57). neuropsy-
chological tests were administered to examine intellectual functioning 
(WAis-iV); verbal and nonverbal memory (HVlT-r, BVMT-r); 
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verbal fluency (FAs/Animals); naming (BnT-2); executive functioning 
(WCsT); and timed visual scanning and sequencing (TMT). Average 
hemoglobin level was 9.45 g/dl and 29.8% experienced ≥ 1 stroke. 
Most participants were diagnosed with Hbss genotype (n = 43, 72.9%). 
no participants were excluded based on physical or psychological 
functioning.
results: Mean performances on all measures were lower than those 
of age and education matched peers using published normative data. 
responses to questionnaires indicated severe pain and elevated symp-
toms of depression, anxiety, and sleep disturbance.
Conclusions: This study was the first to report the neuropsycholog-
ical profile of an outpatient sample of adults with sCD. The profile 
evidenced a pattern of low average performances across most cognitive 
domains. Visual memory was a relative weakness whereas verbal fluency 
and naming were relative strengths. Future studies should examine the 
relationships between cognition, physical health, and psychological 
functioning in this population in order to better inform research and 
practice.
Correspondence: Katherine E. Dorociak, M.A., Clinical Psychology, 
Loyola University Chicago, 10 E Ontario St., Apt. 3909, Chicago, IL 
60611, United States. E-mail: katiedorociak@gmail.com

r.P. FeLLOWs & M. sCHMITTer-edGeCOMbe. Independent 
and Differential Effects of Cardiometabolic Variables on Executive 
and Physical Functioning in Older Adults.
Objective: older age is associated with an increased risk of devel-
oping cardiovascular and metabolic conditions that may contribute 
to cognitive and physical limitations. The primary aim of this study 
was to examine the extent to which hypertension, obesity, diabetes and 
treated hypercholesterolemia are associated with an executive func-
tioning composite (DkeFs Color Word interference Test-inhibition, 
Design Fluency-switching, letter Fluency, Trail Making Test Part B), 
self-reported executive skills (Dysexecutive Questionnaire [DeX]) and 
everyday activities that require physical capability (Patient reported 
outcome Measurement information system [ProMis]-Physical 
Function).
Participants and Methods: Participants were 100 community-dwelling 
cognitively intact older adults (aged 50+). The presence of cardiomet-
abolic conditions was ascertained from self-report and/or review of 
medications.
results: After controlling for age, sex, education and depression, 
cardiometabolic conditions predicted performance on the executive 
functioning composite [R2 = .084; F (4, 91) = 2.66; p = .038], DeX score 
[R2 = .145; F (4, 91) = 5.04; p = .001], and ProMis-Physical Function 
[R2 = .158; F (4, 91) = 4.99; p = .001]. Hypertension emerged as the 
only significant cardiometabolic predictor of the executive functioning 
composite (β = -.276, p = .007). in contrast, only obesity (β = -.329, p = 
.001) was a significant cardiometabolic predictor of poorer self-reported 
executive dysfunction. obesity (β = -.249, p = .011) and hypertension  
(β = -.213, p = .036) were independent predictors of poorer everyday 
activities that require physical functioning, whereas hypercholes-
terolemia treatment (β = .204, p = .041) predicted better physical 
functioning.
Conclusions: Taken together, these findings suggest independent and 
differential effects of cardiometabolic conditions on executive abili-
ties, self-reported dysexecutive functioning, and physical limitations 
in everyday tasks.
Correspondence: Robert P. Fellows, Washington State University, 515 
SW Winter Cir, Pullman, WA 99163, United States. E-mail: robert.
fellows@wsu.edu

n.e. GarCIa, H.L. COMbs, a. rOaCH, d.T.r. berry & 
s.C. seGersTrOM. Wisconsin Card Sorting Test subscales in 
Parkinson’s disease and Amyotrophic Lateral Sclerosis.
Objective: executive dysfunction is prevalent in most neurodegenera-
tive disorders, and is particularly common in Parkinson’s disease (PD) 

and Amyotrophic lateral sclerosis (Als). Despite similar cognitive 
concerns, the underlying pathology and course of these diseases are quite 
disparate. PD is characterized by prominent subcortical degeneration 
whereas Als is associated with frontal lobe degeneration. The Wisconsin 
Card sorting Test (WCsT) is a well-validated measure of executive 
dysfunction that taps into set-shifting and problem-solving abilities.
Participants and Methods: The current study sought to investigate 
patterns of impairment on the WCsT subscales (128 card version) 
between patients with PD (n = 24; M age = 65; M edu = 16; 67% male) 
and Als (n = 37; M age = 60; M edu = 14; 54% male).
results: results suggest the WCsT is able to differentiate between 
patients with PD and Als. Patients with PD (M = 2.25, SD = 1.39) 
completed significantly fewer categories than patients with Als  
(M = 4.11, SD = 2.16; t(59) = 4.09, p < .001). Patients with Als  
(M = 1.35, SD = 1.13) failed to maintain set significantly more often 
than patients with PD (M = .62, SD = .97; t(59) = 2.67, p = .01). The 
two groups did not differ on T-scores for conceptual level responses, 
total, perseverative, and non-perseverative errors, or raw scores for trials 
to complete the first category.
Conclusions: limitations include the use of raw scores for secondary 
subscales; T-scores are not produced for these measures. The Als 
group also had significantly lower education than the PD group. results 
provide preliminary evidence for the primary WCsT subscales (e.g., 
total errors, perseverative errors) to be less useful in differentiating 
between PD and Als than certain secondary subscales (e.g., fail to 
maintain set). Although patients with Als tended to complete more 
categories than patients with PD, they were also more likely to fail set. 
This pattern suggests greater distractibility within Als and greater 
problem solving impairment in PD.
Correspondence: Natasha E. Garcia, B.A., Psychology, University of 
Miami, University of Kentucky, 111B Kastle Hall, Lexington, KY 40506-
0044, United States. E-mail: natasha.garcia@uky.edu

L. GHazI saIdI, r. WaLsH & s.J. banKs. Biomarkers of AD, MCI 
and NCS: MMSE Cortical Thickness, Volumetric and CSF.
Objective: Biomarkers are essential for diagnosis and novel therapeutics 
in Alzheimer’s Disease (AD). Diagnosis of AD is confirmed by misfolded 
proteins on autopsy. Tau, Aβ1-42, PTau181P, found both in brain and 
cerebrospinal fluid (CsF), can be AD biomarkers. AD is associated with 
changes to cortical thickness (CT) and cortical and subcortical volumes 
(V). neuroimaging techniques which detect such changes are candidate 
biomarkers. We studied the value of CsF, CT, and V measures (in 
isolation & combination) to predict cognitive ability (CA), as well as 
AD, MCi, and normal cognitive status (nCs).
Participants and Methods: Participants: 822 healthy controls, AD, 
and MCi patients (age M=77, sD=6.9); CA tested by Mini Mental state 
exam (MMse). Predictors: CsF Tau, Abeta142, PTau181P; CT of 32 
brain regions (rois) and V of 18 rois prone to structural changes in 
AD or MCi. using regression models, we tested if a CsF protein or any 
single roi’s CT or V could predict CA. Variables with predictability 
>10 % were utilized in combined models. strongest variables were used 
to predict disease status.
results: CsF proteins explain 7%-10% of MMse score variations, 
p<.0001. The best combined roi predictors of MMse include V of l 
hippocampus and r & l entorhinal cortices (24%, p<.0001); and the 
CT of r middle temporal, l entorhinal, l inferior parietal gyri (11% 
to 21%, p<.0001). some regions (e.g. r hippocampus) were excluded 
to avoid collinearity. Best predictors include Amyloid, Tau, V of l 
hippocampus, V of l entorhinal and CT of r middle temporal gyri for 
AD (79.5%, p<0.001); Amyloid, CT of l inferioparietal gyrus and l 
entorhinal & V of r entorhinal cortices for nCs by 80.4%, p<0.0001 
and Amyloid for MCi by 55.7 %, p< 0.01.
Conclusions: CsF samples in isolation have poor predictability for CA 
and AD diagnosis. However, Aβ 1-42 predicts MCi. CT and V measures 
of hippocampus and entorhinal cortex are also strong predictors of AD 
and of ruling out disease. overall, combined CsF, CT, and V measures 
offer promise for AD biomarker development.
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Correspondence: Ladan Ghazi Saidi, Ph.D, Cleveland Clinic Lou Ruvo 
Centre for Brain Health, 888 W Bonneville, Las Vegas, NV 89012, 
United States. E-mail: ghazisl@ccf.org

L. GHazI saIdI, s.J. banKs & r. WaLsH. Striatal Binding Ratios 
and CSF Biomarkers of Cognition in Parkinson’s disease.
Objective: loss of dopaminergic neurons in the substantia nigra is 
a hallmark of Parkinson’s disease (PD), and results in nigrostriatal 
dopamine deficiency (detected by striatal Binding ratio (sBr)). The 
relationship of dopamine depletion to motor and non-motor symptoms 
(e.g. Mild Cognitive impairment (MCi)) and how oligomer accumulation 
impacts cognition in PD is vague. This study examines the relationship 
of MCi in PD to dopamine depletion, CsF-oligomer and sBr levels.
Participants and Methods: Participants (P): 408 drug naïve PD 
patients and 159 healthy controls (HC) assessed by Montreal Cogni-
tive Assessment (MoCA), CsF oligomers (t-Tau, p-Tau, Aβ-Amyloid, 
α-synuclein) and l & r putamen and caudate nuclei sBrs.
Pearson correlation and regression models were used to examine 
the correlation of CsF levels and sBr levels with MoCA scores, and 
predicted value of each biomarker individually and combined. All 
analyses were performed on P, PD, HC, P-MoCA>26, P-MoCA<26, 
P-MoCA<24, P-MoCA>24.
results: in P-MoCA≤24 (24.5%), α-synuclein predicts MoCA by 22%, 
F (1, 26) =4.8, p<0.001. in P-MoCA>24, HC, and in PD with greater 
dopamine deficiency in one hemisphere (2sDs less than the MHC ), 
especially on the right side, right putamen sBr predicts MoCA by up to 
9%. in P-MoCA<24, α synuclein predicts MoCA by 22%. in PD, none of 
the CsF oligomers nor sBr levels predict MoCA. right putamen sBr, 
alone, is a predictor of PD by 95.4%.
Conclusions: r putamen-sBr correlates with MoCA>24. This is in line 
with evidence showing MCi in PD is worse in patients with greater left 
motor symptoms. α-synuclein predicts MCi in PD patients. The spread 
of α-synuclein from the brainstem to limbic and neocortical structure 
has been documented as the strongest neuropathological correlate with 
MCi in PD. Dysfunction of the putamen in PD is well known and there 
is further evidence for this in α-synuclein transgenic rats. More work is 
warranted, but putamen-sBr and α-synuclein levels may be considered 
as biomarkers of PD-MCi.
Correspondence: Ladan Ghazi Saidi, Ph.D, Cleveland Clinic Lou Ruvo 
Centre for Brain Health, 888 W Bonneville, Las Vegas, NV 89012, 
United States. E-mail: ghazisl@ccf.org

a. GurnanI & J.e. HOrWITz. Adult Man Presenting with Acute 
Disseminated Encephalomyelitis (ADEM): A Case Study.
Objective: Acute disseminated encephalomyelitis (ADeM) is a rare 
autoimmune disease caused by intense inflammation in the brain and 
spinal cord that damages the myelin. since ADeM is rare and typically 
develops in children and young adults, a cognitive profile for adults has 
not been sufficiently established. Therefore, using a case presentation 
format, the present study seeks to provide information regarding the 
cognitive profile of ADeM based on findings from a 57-year-old white 
man (“el”) diagnosed with the condition.
Participants and Methods: neuropsychological evaluations were 
conducted before and after discharge from acute rehabilitation. All 
major cognitive domains were assessed.
results: neuropsychological testing completed approximately two 
weeks after el’s ADeM diagnosis revealed impairments in memory, 
executive function, language, and visuospatial ability, with mild anxiety 
and depression noted. At six-month follow-up, he displayed continued 
impairments in memory, executive function, and visuospatial ability, but 
with improvements demonstrated in encoding and retrieval processes, 
processing and psychomotor speed, fluency, focused attention, cognitive 
flexibility, set maintenance, judgment, and visuospatial functioning, as 
compared with initial evaluation. language performance at follow-up 
was within normal limits. Psychological functioning was characterized 
by continued mild anxiety.

Conclusions: results from the current study suggest that ADeM in 
adults is characterized by impairments in memory, language, visuo-
constructional ability, and executive functioning, with improvement in 
all domains over time. it is noteworthy, however, that el had a very 
complex medical history characterized in part by multiple autoimmune 
conditions, with these conditions likely impacting his cognitive presen-
tation. overall, more research is needed to establish a cognitive profile 
in adults with ADeM.
Correspondence: Ashita Gurnani, University of Colorado at Colorado 
Springs, 1510 Dublin Blvd, Apt 160, Colorado Springs, CO 80918, 
United States. E-mail: agurnani@uccs.edu

M. HarCIareK, J. MICHaLOWsKI, b. bIedunKIeWICz, 
J.b. WILLIaMsOn, a. debsKa-sLIzIen & K.M. HeILMan. 
Attentional-Intentional Brain Networks of Dialyzed Patients With 
End-Stage Renal Disease Are Not Entirely Normalized Following 
Kidney Transplant: Evidence From Event Related Potentials.
Objective: Dialyzed patients with end-stage renal disease (esrD) often 
present with cognitive impairments. in particular, recent behavioral 
and event related potentials (erPs) studies have showed that the core 
deficit in this population is a dysfunction of the anterior attention-
al-intentional system. Although there is evidence a successful kidney 
transplant improves the cognitive functions of dialyzed patients, the 
impact of a kidney transplant on the attentional-intentional networks 
has never been verified. Thus, this study was designed to investigate 
whether successful kidney transplantation improves deficits in these 
anterior attentional-intentional networks.
Participants and Methods: sixteen dialyzed patients with esrD, 16 
patients with a successful kidney transplant and 15 matched healthy 
controls were assessed using reaction time tasks from the rotman- 
Baycrest Battery to investigate Attention and erPs to provide insight 
into neural mechanisms underlying attentional-intentional dysfunc-
tions. specific erP components were analyzed for the following  
attentional-intentional processes: response preparation (Contingent 
negative Variation - CnV); perceptual preparation (P1); selective 
attention and monitoring (P300/late Positive Potential).
results: in patients with a kidney transplant, the amplitude of the CnV 
was similar to that of the controls; however, it was reduced in dialyzed 
patients under the long preparation period condition. Both patients’ 
groups had increased P300 amplitudes in response to imperative stimuli 
in the simple, Choice and Prepare 3 tasks. Also, late Positive Potential 
amplitudes were increased in both of these patient groups during the 
Choice and Prepare 3 tasks.
Conclusions: Although a successful kidney transplant reduces the 
response preparation deficit seen in dialyzed patients, kidney trans-
plantation does not alter the increased allocation of attentional resources 
toward stimulus analysis seen in individuals receiving dialysis.
Correspondence: Michal Harciarek, Psychology, University of Gdansk, 
Bazynskiego 8, Gdansk 80-309, Poland. E-mail: psymh@ug.edu.pl

M. HarCIareK, J. MICHaLOWsKI, b. bIedunKIeWICz, 
J.b. WILLIaMsOn, a. debsKa-sLIzIen & K.M. HeILMan. 
Disorders of The Attentional-Intentional System in Dialyzed 
Patients With End-Stage Renal Disease: Should We Blame Kidney 
Disease, Dialysis or Both?
Objective: recent studies have demonstrated that the core cogni-
tive problems seen in patients receiving dialysis for end stage renal 
disease (esrD) are disorders of the attentional-intentional system that 
produce deficits such as psychomotor slowing and an impaired ability 
to sustain attention. However, it remains unclear whether these patients’  
attentional-intentional disorders directly result from their chronic 
kidney disease and associated factors (e.g. neurotoxicity) or if the defi-
cits are induced by chronic dialysis or by both. Thus, the goal of this 
study was to address this question.
Participants and Methods: Twenty-three non-demented adequately 
dialyzed patients with esrD as well as 19 clinically and demographically 
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matched patients with esrD but no dialysis (examined before the initi-
ation of dialysis or kidney transplant) were compared with 25 demo-
graphically matched controls on the performance on four reaction time 
(rT) subtests from the rotman-Baycrest Battery to investigate Atten-
tion. These included measures of simple, Choice, and Prepare rTs as 
well as a Concentrate task.
results: The analysis revealed that, whereas patients receiving dial-
ysis presented with impairments of psychomotor speed and sustained 
attention, these problems were not observed in individuals with esrD 
but no dialysis. in addition, patients on dialysis did have a significantly 
longer duration of their disease; however, neither duration of the disease 
nor the time on dialysis was associated with these patients’ attentional- 
intentional problems.
Conclusions: This study indicates that disorders of the attentional- 
intentional system seen in well-dialyzed patients with esrD may not 
directly result from the kidney disease itself. in contrast, it seems that 
they can be an adverse effect of the metabolic changes associated with 
chronic dialysis or the interaction between esrD and dialysis.
Correspondence: Michal Harciarek, Psychology, University of Gdansk, 
Bazynskiego 8, Gdansk 80-309, Poland. E-mail: psymh@ug.edu.pl

C. HernaIz aLOnsO, P. sInHa, a. CHOI, n.a. sCHWab, 
M. rICe, H. ParVaTanenI & C.C. PrICe. Memory Ability 
Predicts Anesthesia Response in Older Adults During Total Knee 
Arthroplasty.
Objective: individual variability in susceptibility to anesthetics compli-
cates initiation and maintenance of hypnotic depth during surgery. 
Moreover, cumulative deep hypnotic time and patient comorbidity have 
been found as significant predictors of mortality. Here we examined 
how pre-surgery cognitive and memory composites predict anesthesia 
induction response and hypnotic depth associated with anesthesia eeg 
profiles as measured by a Bispectral index Monitor (BisTM).
Participants and Methods: older adults (n=47; age= 69.8 ± 7.1) 
electing Total knee Arthroplasty (TkA) by the same surgeon and 
anesthesia protocol completed pre-surgery cognitive assessment and 
intraoperative monitoring using a Bispectral index monitor (BisTM) 
in order to measure hypnotic depth and frontal activation. Cogni-
tive domains examined included processing speed, working memory, 
language, memory, reasoning, and motor function. eeg variables 
chosen for analysis were area over the curve (AoC) assessing rate of 
brain deactivation during the induction of anesthesia and cumulative 
time in which a patient fell below threshold of anesthesia maintenance 
as indicated by Bis score < 45. Pearson Product Moment Correlations 
assessed cognitive-eeg associations after controlling for age, comor-
bidity, and education.
results: only participant’s baseline (presurgery) memory function 
positively associated with rate of anesthesia induction (r=.32; p=.04). 
Baseline memory and language (r’s =0.30, p<0.05) composites posi-
tively associated with longer time under deep hypnotic state.
Conclusions: our findings suggest there are presurgical cognitive 
markers of anesthesia responsiveness in older adults electing total knee 
replacement surgery with general anesthesia. The presentation will 
discuss individual BisTM profiles relative to cognitive profiles.
Correspondence: Carlos Hernaiz Alonso, Health Science, Clinical and 
Health Psychology, University of Florida, 2101 NE 32ND Avenue, Fort 
Lauderdale, FL 33305, United States. E-mail: carlosha26@gmail.com

L. HIzeL, M.G. LOPez, C.C. PrICe & F.T. bILLInGs. Working 
Memory and Recall Domains of the Mini-Mental Status 
Examination Predict Postoperative Delirium.
Objective: Delirium occurs in at least 10 to 24% of the general patient 
population, with reports up to 50% of hospitalized older adults over 
age 65. Pre-surgical cognitive vulnerabilities in memory and executive 
domains were investigated as predictors of this negative postoperative 
outcome.

Participants and Methods: A set of 594 adults electing cardiac surgery 
at Vanderbilt university Medical Center were administered the Mini-
mental state examination (MMse) preoperatively as part of a niH 
funded clinical trial. research personnel assessed postoperative delirium 
twice daily using the Confusion Assessment Method for the iCu. The 
MMse was subdivided into domains of orientation (range 0-10), atten-
tion/working memory (0-5), delay recall (0-3), language (0-8), and 
visuoconstruction (0-1). logistic regression and receiver operating 
characteristics evaluated predictive values and sensitivity/specificity of 
variable cut-points.
results: nearly a quarter of the sample experienced postoperative 
delirium (137/594, 23.1%). A model of age, sex, history of stroke, 
and MMse domain scores predicted 20.7% of the variance and classi-
fied 78.9% of the sample (95% no delirium, 24% delirium). From the 
MMse, only the domains of attention/working memory and delay recall 
were significant predictors (attention/working memory: AuC=0.573, 
95% Ci: 0.515-0.632, p = 0.010 with optimal score of 3; delay recall: 
AuC= 0.59, 95% Ci: 0.533- 0.647, p = 0.001 with optimal score of 
2). each error of attention/working memory was associated with a .74 
increase in the odds of delirium. each error of delay recall was associated 
with a .71 increase in the odds of delirium.
Conclusions: These data underscore previous work indicating atten-
tion/working memory and episodic memory domains are sensitive 
predictors of negative perioperative outcomes. These screener domains, 
as well as age, female sex, and history of stroke, increased the odds of 
detecting delirium.
Correspondence: Loren Hizel, BA, Clinical and Health Psychology, 
University of Florida, 1810 NW 23rd Blvd Unit 160, Gainesville, FL 
32605, United States. E-mail: lhizel@phhp.ufl.edu

d.K. HOrTOn, H. WadsWOrTH, K. dHIMa, M. CuLLuM, 
J. WHITe & r. ruCHInsKas. Utility of Cognitive and Balance 
Measures in Predicting Ventriculoperitoneal Shunting 
Recommendation in Normal Pressure Hydrocephalus.
Objective: Ventriculoperitoneal shunting (VPs) is used to treat normal 
pressure hydrocephalus (nPH). Assessment of cognition and balance 
pre- and post-external lumbar drain (elD) is used to determine the 
potential benefit of VPs. The present study aimed to determine which 
measures are best at distinguishing between those who do and do not 
receive a VPs recommendation post-elD.
Participants and Methods: 88 participants were administered the Berg 
Balance scale (BBs) and a brief neuropsychological battery pre- and 
post-elD that included the MMse, Trail Making Test, Animal Fluency, 
Hopkins Verbal learning Test – revised, and Digit span. subjects were 
divided into groups based on whether or not VPs was recommended 
post-elD. Paired samples t-tests were used to assess changes pre- and 
post-elD. Mean change scores for each measure were used as predictors 
in logistic regressions to determine which combination of variables best 
predicted VPs recommendation.
results: Paired samples t-tests revealed significant improvements 
(p<.05) on BBs, Trails B, and Animal Fluency in the “VPs recom-
mended” group. regression analyses revealed that VPs recommenda-
tion could be accurately predicted for 80% of the sample using BBs 
alone. Accuracy increased to 85% when using BBs and Trails B as 
predictors. The addition of Animal Fluency or other predictors did not 
increase accuracy beyond 85%.
Conclusions: results identified BBs, Trails B, and Animal Fluency 
as the best measures at distinguishing between patients who are or are 
not recommended to undergo VPs post-elD. While improved balance 
post-elD appears to be the strongest predictor of VPs recommendation, 
improved visual attention and cognitive flexibility increases predict-
ability. Although Animal Fluency did not increase prediction accuracy, 
verbal fluency improved in those who were recommended for VPs. 
These findings may have implications for procedures used to select 
appropriate candidates for VPs among individuals with suspected nPH.
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L. KeaTInG, d. FOssaTTI, b. COsTabILe, M. yaKObsOn, 
a. PaGuyO & K.a. WaLKer. The Effect of Pre-ICU Depression 
on Cognition and Emotional Functioning After Critical Illness.
Objective: Post-intensive care unit (iCu) depression, post-traumatic 
stress disorder (PTsD), and cognitive impairment are common following 
critical illness. Whereas post-iCu depression has been associated with 
poorer cognitive functioning and elevated PTsD symptoms following 
iCu discharge, the contribution of pre-iCu depressive symptoms 
remains unclear. The current study sought to determine whether a 
diagnosis of major depressive disorder (MDD) at the time of critical 
illness predicted memory functioning, depression, and PTsD symptoms 
at iCu discharge and 4-month follow-up.
Participants and Methods: Fifty-seven (n=57) individuals with no 
pre-existing neurologic or cognitive impairment admitted to the iCu and 
diagnosed with septic shock and/or respiratory failure were enrolled. 
Memory was assessed at iCu discharge and 4-month follow-up using 
the repeatable Battery for the Assessment of neuropsychological status 
(rBAns). Medical records and the Mini international neuropsychiatric 
interview were used to confirm pre-iCu MDD. Post-iCu depression 
and PTsD were assessed using the Center for epidemiologic studies 
Depression scale (Ces-D) and the PTsD Checklist (PCl), respectively.
results: Ten of the 57 patients (18%) were diagnosed with MDD at 
the time of iCu admission. A diagnosis of pre-iCu MDD predicted 
poorer memory at iCu discharge (rpb=-.311, p=.040), but was not 
predictive of memory functioning at 4 months following iCu discharge 
(rpb=.095, p>.05). A diagnosis of MDD at the time of iCu admission 
predicted elevated depressive symptoms at four months post-discharge 
(rpb=.383, p=.049), but was unrelated to PTsD symptoms (rpb=.189, 
p>.05). level of depressive symptoms at 4-month follow-up did not 
predict memory functioning at 4-month follow-up (r = -.059, p>.05).
Conclusions: Findings suggest patients with MDD at the time of critical 
illness onset are more likely to have memory deficits in the early stage 
of recovery and persistent post-iCu depressive symptoms.
Correspondence: Luke Keating, St. John's University, 1048 Johnston 
Ave, Wantagh, NY 11793, United States. E-mail: luke.keating14@
stjohns.edu

n. KurnIadI, a. eLy, C.e. WIerenGa & W. Kaye. Neurocognitive 
Profiles of Individuals Remitted from Eating Disorders.
Objective: Anorexia nervosa (An) and bulimia nervosa (Bn) are 
life-threatening illnesses marked by extreme eating behaviors and rigid 
beliefs about body and weight. While evidence suggests neuropsycho-
logical dysfunction among individuals with eating disorders (eDs), the 
majority of studies examine indiviuals in the acute stages of illness, 
rendering it difficult to determine whether such deficits are secondary 
to malnutrition or pre-existing traits. The current study addresses this 
issue by investigating neurocognitve functioing among women remitted 
from anorexia nervosa (rAn) and bulimia nervosa (rBn).
Participants and Methods: ninety-one women (28 rAn, 37 rBn, 
and 27 healthy controls) participated in the study. The Verbal Fluency 
subtest of the Delis kaplan executive Funciton system (DkeFs), the 
California Verbal learning Test-ii (CVlT-ii), and the Wisconsin Card 
sort Test (WCsT) were used to assess performance in verbal learning 
and fluency, inhibition, and problem solving. Analyses of variance were 
used to examine between-group differences in task performance and the 
relationship to illness duration.
results: on the DkFes, rBn demonstrated significantly more repeti-
tion errors (p=.001) and total errors (p=.016) on Verbal Fluency, and 
greater repetitions (p=.012) and total intrusions (p=.043) on the CVlT 
relative to controls. longer Bn illness was significantly and negatively 
associated with performance in strategic planning (WCsT) and cogni-
tive inhibition (DkeFs).

Conclusions: individuals remitted from eDs demonstrated significant 
impairments in executive and verbal learning and memory relative 
to controls, with the most pronounced deficits seen among the rBn 
group. The combination of poor inhibitory control and reduced ability 
to learn from prior experiences may contribute to the maintenance of 
binge/purge behaviors when ill. Findings suggest that neurocognitive 
impairments persist after remission from eD’s. such deficits may reflect 
pre-existing traits that contribute to the development of An and Bn.
Correspondence: Natalie Kurniadi, M.A., Clinical Psychology, California 
School of Professional Psychology, PO Box 7471, San Diego, CA 92167, 
United States. E-mail: natalie.kurniadi@alliant.edu

J.J. MaHOney, s. baJO, a. de MarCO, d. brOsHeK & 
r.C. HILsabeCK. Referring Providers’ Preferences and 
Satisfaction with Neuropsychological Services.
This study aims to expand upon previous research by characterizing the 
attitudes/preferences of referring providers who utilize neuropsycho-
logical services. A 31-question survey was disseminated across several 
professional listservs and data was collected from individuals across 
different medical and non-medical professions who refer for neuropsy-
chological services (n = 81). Most referring providers prefer shorter 
reports (2-4 pages), in bullet-point/table format for ease of readability, 
and receipt of the completed report within two weeks. only 50% of 
respondents reported reading the entire neuropsychological report, 
with the background, developmental/medical, and educational histories 
being the least frequently read sections. nearly all respondents indi-
cated that they are satisfied with neuropsychological services overall and 
agree that the referral question is typically satisfactorily answered, the 
findings are communicated clearly, and they agree with the diagnostic 
impressions. referring providers appreciate most of the neuropsycho-
logical recommendations, with the exception of those regarding labora-
tory work, medications, and other medical procedures. Few differences 
in preferences and satisfaction were noted across provider specialties, 
patient populations, or practice settings. The most useful aspects of 
neuropsychological services included the thoroughness and integra-
tion of the evaluation/report, along with the impressions, diagnoses, 
and recommendations. recommendations included shorter reports, 
increased availability of neuropsychological services, and more concise 
impressions and recommendations. These findings are consistent with 
and expand upon prior literature regarding referring provider prefer-
ences and satisfaction. illuminating the most and least useful aspects 
of neuropsychological services provides valuable information to prac-
titioners, particularly in the context of rapidly-changing institutional 
and healthcare demands.
Correspondence: James J. Mahoney, PHD, Psychiatry and Behavioral 
Sciences, University of Virginia, 1417 Madison St, Waynesboro, VA 
22980, United States. E-mail: jamesjmahoney@gmail.com

a. ManKOWsKa, M. HarCIareK, J.b. WILLIaMsOn, 
b. bIedunKIeWICz & K.M. HeILMan. Leftward Bias of Visual 
Attention in Patients With End-Stage Renal Disease Receiving 
Dialysis: a Neglected Phenomenon.
Objective: individuals with end-stage renal disease (esrD) receiving 
dialysis typically present with cognitive difficulties, including problems 
sustaining attention. Prior studies have revealed that the right hemi-
sphere appears to be dominant for mediating both sustained attention 
and the allocation of spatial attention. Whereas these patients’ defective 
ability to sustain attention may be a consequence of right hemisphere 
dysfunction, the allocation of spatial attention has never been inves-
tigated in these patients. Thus, the aim of this study was to test the 
hypothesis that dialyzed patients might also have a spatial attentional 
bias.
Participants and Methods: Thirteen non-demented patients with 
esrD receiving adequate dialysis but without any neurological diseases 
(age range: 20-60) and 15 demographically matched healthy controls 
were the participants of this study. Participants performed a standard 
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line bisection task using 24 horizontal lines (24 cm long and 2 mm 
thick) that were sequentially placed on a white board placed at eye level.
results: The analysis revealed that both groups deviated their bisections 
leftwards, patients receiving dialysis had a significantly greater leftward 
bias than healthy controls.
Conclusions: To our knowledge, this is the first study indicating that 
patients with end-stage renal disease may present with impaired ability 
to correctly allocate their spatial attention (spatial neglect). Although 
the reason for this leftward bias needs to be elucidated, it is possible 
that esrD and/or dialysis may have induced right frontal-subcortical 
dysfunction that disinhibited the right parietal lobe, inducing a left 
sided attentional bias; however, further studies will have to test this 
hypothesis.
Correspondence: Aleksandra Mankowska, Master, Institute of 
Psychology, University of Gdansk, Jana Bazynskiego 8, Gdansk 80-
309, Poland. E-mail: aleksandra.wojtowic@gmail.com

T.s. PaTersOn, n. O’rOurKe, W.J. L. THOrnTOn & 
r.J. sHaPIrO. Modelling Medication Adherence in Renal 
Transplant Recipients: Cognitive and Psychosocial Impacts.
Objective: estimates indicate 20-70% of renal transplant recipients 
(rTr) are non-adherent to medications (Chisholm-Burns, et al., 2012). 
Past findings indicate medication adherence decreases in relation to 
worse everyday problem solving (ePs; gelb et al., 2010), increased 
depressive symptoms, and reduced self-efficacy (se) in rTr (schoen-
thaler et al., 2009; Tucker et al., 2001). However, these associations 
have previously been examined independently. To provide better under-
standing of adherence in rTr, we used structural equation modelling 
(seM) to provide a comprehensive examination of relationships between 
ePs and traditionally measured cognition, depression, se, and adher-
ence in rTr.
Participants and Methods: rTr (n= 211) underwent transplant at 
least 6-months prior to participation. Adherence was measured via the 
Transplant Effects Questionnaire. Cognitive measures assessing intelli-
gence, working memory, executive functions, and memory were utilized, 
as were ePs measures. Depressive symptoms were assessed using the 
subscale scores of the Centre for Epidemiological Studies Depression 
Scale, and se was measured with multiple questionnaires. seM was 
used to assess the fit of our model to collected data.
results: results indicate se and ePs have direct positive associations 
with adherence, while other cognitive abilities were positively related to 
se, and inversely related to depression; depression was also negatively 
related to se. our final model provided a good fit to the data (CFi=0.97; 
srMr=0.072; rMseA=0.031).
Conclusions: We examined relationships between cognitive and psycho-
social factors and adherence in rTr. Findings indicate the importance 
of ePs and se in predicting medication adherence, and suggest that 
influences of depression and other cognitive variables are more complex 
than previously reported, with se mediating associations between these 
variables and adherence. These findings are of import to the future 
development of treatments to improve adherence among rTr.
Correspondence: Theone S. Paterson, M.A., Psychology, Simon Fraser 
University, 92 Wolfrey Ave., Toronto, ON M4K1K8, Canada. E-mail: 
theonep@sfu.ca

r.J. PIers, a. nIsHTaLa, J. HIMaLI, a. beIser, J.s. saCzynsKI, 
d.d. MCManus, e.J. benJaMIn & r. au. Atrial Fibrillation and 
Cognitive Decline: the Framingham Heart Study.
Objective: There is a paucity of longitudinal research investigating the 
relations between atrial fibrillation (AF) and cognitive performance. our 
study investigated the association between AF and longitudinal change 
in cognitive performance in a community-based sample.
Participants and Methods: Participants of the original and offspring 
cohorts were dementia- and stroke-free at the time of baseline neuro-
psychological (nP) assessment (between 1999-2001), and underwent at 
least one additional nP assessment with a one year or greater inter-test 

interval. 244 participants from the original cohort (mean age=83±3 
years; 63% female) and 2454 participants from the offspring cohort 
(mean age=61±9 years; 54% female) met criteria for analyses. using 
linear regression, we examined the association between prevalent AF 
and cognitive performance adjusted for age and sex, and for vascular 
risk factors and APoe4.
results: At time of baseline cognitive assessment, 24 (11.5%) orig-
inal cohort and 57 (3.1%) offspring cohort participants had prevalent 
AF. AF was associated with lower neuropsychological test performance 
across multiple domains in the offspring cohort, but after adjusted 
for covariates, the only association that remained significant was for 
a test of abstract reasoning (similarities; Beta±standard error [se])= 
-1.06±0.39, p<0.006). longitudinally, prevalent AF was associated 
with annual change in neuropsychological test performance for execu-
tive function (Trail Making B) for both original and offspring cohorts, 
respectively (Beta±se= -1.24±0.33, p<0.001; Beta±se= -0.09±0.03, 
p<0.001).
Conclusions: AF was related to poorer cognitive function, particularly 
for measures associated with frontal lobe function. These results suggest 
that managing risk for atrial fibrillation could potentially also have 
positive effects on brain aging.
Correspondence: Ryan J. Piers, Neurology, Framingham Heart Study, 
19 Harvard Avenue, Brookline, MA 02446, United States. E-mail: 
rpiers@bu.edu

e.e. Quasney, J. HOeLzLe, T. HaMMeKe & a. sTarsKy. 
The Impact of Balance Disturbance on an Auditory Sustained 
Attention Task.
Objective: Cognitive and balance deficits are two of the most prevalent 
consequence of mTBi. There is some indication that a challenge to one 
or both of these functions can result in cognitive detriments due to 
constraints on attentional capacity. However, the evidence remains both 
conflicting and sparse. This study examined the impact of increasing 
balance challenge on attention.
Participants and Methods: Forty-three healthy adults completed three 
balance tasks of varying difficulty levels while also engaging in an audi-
tory sustained attention task. Attention task trials were completed while 
participants stood on force plates to measure postural sway during the 
three respective stances. Balance errors, derived from the Balance error 
scoring system (Bess), were also recorded as a measure of postural 
stability.
results: While no differences in cognitive performance were evident 
based on level of balance challenge, sustained attention was predicted 
by both postural sway as measured by the force platform and by errors 
on a modified version of the Bess. specifically, with greater the sway 
area, participants evidenced fewer correctly identified targets and more 
variability in reaction time. Additionally, worse Bess performance was 
associated with fewer correct responses to targets and a greater number 
of omissions.
Conclusions: These findings reveal a significant relationship between 
balance perturbation and sustained attention, suggesting that impair-
ments in balance may contribute to attentional impairments, even 
among otherwise healthy young adults. This highlights the importance 
of considering balance impairment as a contributing factor in cognitive 
symptoms among individuals with mTBi and, more broadly, among 
patients with various other neurologic and complex medical conditions.
Correspondence: Erin E. Quasney, Department of Behavioral Medicine 
and Psychiatry, WVU School of Medicine, 610 N 112th Street, 
Wauwatosa, WI 53226, United States. E-mail: equasney@gmail.com

C. seMerJIan, s.a. ParIKH, T. nader, d. FrIM & M. LaCy. 
Repeatable Battery for the Assessment of Neuropsychological 
Status (RBANS): Cognitive Profile of Adult Patients with Chiari 
Malformation Type 1.
Objective: Chiari malformation type 1 (CM1) is characterized by 
cerebellar tonsillar herniation below the level of Foramen Magnum 
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(desouza, zador, & Frim, 2011). increasing research has been directed 
at investigating the role of the cerebellum in cognition (kriziol and 
colleagues, 2014). in a large recent survey on neurocognitive symptom-
atology, CM1 adults endorsed difficulties with memory (43.88%) and 
language (43.75%) (Fischbein et al., 2015). At present, only self-report 
surveys, case studies, and small cohorts have been presented examining 
the potential cognitive sequelae of CM1. Thus, the present study aims 
to identify the cognitive profile in adults with CM1.
Participants and Methods: Following consent, twenty pre-surgical 
adults presenting for routine neurosurgical appointment completed the 
repeatable Battery for the Assessment of neuropsychological status 
(rBAns). Data for participants were analyzed as standard scores.
results: The cohort had a mean age of 28.29 (sD=8.93) with 85% 
females. Compared to manual based norms, adults displayed average 
current global functioning (rBAns Total M=98.2, SD=13.9), imme-
diate and delayed memory (rBAns imm. Memory M=91.40, SD=12.3, 
Del. Memory M=94.15, SD=15.2), language (rBAns lang M=92.2, 
SD=12.9), visuoconstruction (rBAns Vis Cons M=103.65, SD=16.1) 
and attention (rBAns Attn M=93.2, SD=20.7).
Conclusions: The current preliminary data indicated that adults with 
CM1 display average global cognitive functioning. Based on discrep-
ancy between reported and objective performance on cognitive tasks, 
transient causes should be investigated (e.g., sleep, pain, mood state). 
limitations include small sample size and use of a screening tool.
Correspondence: Claire Semerjian, M.S., Psychology, Roosevelt 
University, 206 E Chestnut Street, Apt 902, Chicago, IL 60611, United 
States. E-mail: csemer319@gmail.com

d. sTeed, M. HaInes, M. bOnneLL, a.M. Myers-FabIan 
& M.C. HudsOn. Cognitive Improvements Persist Post Left 
Ventricular Assist Device Placement.
Objective: either as bridge to transplant or destination therapy, left 
ventricular assist devices (lVADs) serve many patients with advanced 
heart failure (AHF). Despite reports of improvement in multiple body 
systems following lVAD placement, including increased cerebral perfu-
sion, research examining longitudinal outcomes of cognition is sparse. 
in prior research (n = 12), we found improvements in verbal memory 6 
months and 12 months post-placement and in visual memory between 
12 and 24 months. The purpose of the current follow-up study was to 
examine trends in neurocognition in an increased sample (n = 18) and 
after additional follow-up testing.
Participants and Methods: We again compared cognition pre- and 
post-lVAD placement across time points (3-6 months; 6-12 months; 
and 2 years) for 18 patients with advanced heart failure who had lVAD 
placement, using the repeatable Battery for the Assessment of neuro-
psychological status and the Trail Making Test. We used linear mixed 
models to assess change over time, which account for intraindividual 
variance, handle missing data, and model trends over time.
results: Delayed list learning memory showed a significant quadratic 
trend following lVAD placement, with initial improvement stabilizing 
over time. speed of processing showed a significant cubic trend of initial 
improvement, stabilization, and improvement between years 1 and 2 
post-placement. Visual memory showed a cubic trend of improve-
ment, decline, and improvement—all time points were above clinical 
means. Delayed story memory showed a significant linear trend. list 
recognition and semantic fluency showed nearly significant quadratic 
trends. All other cognitive functions remained stable up to two years 
post placement.
Conclusions: Findings demonstrate cognition generally improves, and 
these improvements are stable, up to two years post-lVAD placement.
Correspondence: Drake Steed, Psy.D., Rehab Psychology Services, The 
University of Toledo Medical Center, 3000 Arlington Ave., Toledo, OH 
43614, United States. E-mail: drake.steed@gmail.com

J. sTeLMOKas, a. raHMan, K.a. KITCHen andren, 
J.M. reCKOW, d.M. uKueberuWa, e. JOnes, z. CresPI 
& L.a. bIeLIausKas. The Influence of Cognitive Status 
and Depression on Duration of Hospital Stay in Post-Acute 
Rehabilitation.
Objective: Cognitive status effectively predicts length of stay (los) in 
hospitalized older patients, though which specific cognitive domains are 
the most important, relative to other medical and psychiatric variables, 
has not been clarified.
Participants and Methods: Medical records of 188 older (M = 66.03 
years, SD =11.06), primarily male (94.7%) inpatient Veterans admitted 
to a post-acute rehabilitation unit (los M = 36.34 days, SD = 24.00) 
were reviewed.
results: univariate analyses indicated that los significantly correlated 
with the number of inpatient medications, depressive symptoms 
(DsM-iV-Tr Checklist), and memory performance (Addenbrooke 
Cognitive examination – revised, Memory subscale), but did not 
correlate with other demographic (age, education, living arrangement), 
cognitive (ACe-r Total/subscales or executive functioning) and admis-
sion-related characteristics (primary reason for admission, prior living 
status, quality of goals). Hierarchical regression analyses revealed that 
inpatient medications alone accounted for 8.3% of the variance in los 
(F(1, 181) = 16.30, p <.001), and the addition of memory functioning 
and depressive symptoms accounted for an incremental 4.0% of the 
variance in los (F(2,179) = 8.31, p = .019). Partial correlations indi-
cated that medications (rsp = .258, p <.001) and memory (r = -.141,  
p < .05) significantly predicted los, while depressive symptoms did not.
Conclusions: impaired memory performance may predict incremental 
variance in rehabilitation progress and outcome beyond that captured 
by other markers of medical status.
Correspondence: Julija Stelmokas, Psy.D., Ann Arbor VA, 2215 fuller 
road, Ann Arbor, MI 48104, United States. E-mail: jstelmok@med.
umich.edu

r. VenezIa, d. FOssaTTI, b. COsTabILe, n. sILVersTeIn, 
s. sCHaFFer & K.a. WaLKer. Opioid Dosage in Critically Ill 
ICU Patients is Associated with Attention Deficits, but not Memory 
Deficits, at Follow-up.
Objective: sedatives (e.g., benzodiazepines) and analgesics (e.g., 
opiates) are commonly used to modulate anxiety/agitation and pain in 
critically ill patients on the intensive care unit (iCu). However, the effect 
of these therapeutics on post-iCu cognitive functioning is unclear. The 
goal of the current study was to examine how post-iCu memory and 
attention are affected by iCu analgesic and sedative administration.
Participants and Methods: Fifty-seven (n=57) individuals without 
pre-existing neurological or cognitive impairment, who were admitted 
to the iCu for greater than 72 hours and diagnosed with septic shock 
and/or respiratory failure, were enrolled. Memory and attention were 
assessed at 4-month follow-up using subscales from the repeatable 
Battery for the Assessment of neuropsychological status (rBAns). 
Benzodiazepine and opioid administration, and depth of sedation (rich-
mond Agitation sedation scale; rAss) were continuously monitored 
during the iCu stay.
results: Cumulative opioid dosage (r = 481, p = .001) and cumulative 
benzodiazepine dosage (r = .341, p = .025) were independently asso-
ciated with depth and length of sedation. in a model that covaried for 
disease severity and level of medical comorbidity, cumulative opioid 
dosage predicted attention deficits at 4-month follow-up (ß= -.467,  
p = .027), but was unrelated to memory functioning. in the same model, 
cumulative benzodiazepine dosage demonstrated a trend association 
with attention at 4-month follow-up (ß = -.364, p = .076), but not 
with memory. Cumulative depth and length of sedation did not predict 
attention or memory deficits at follow-up.
Conclusions: The findings provide preliminary evidence suggesting 
that high levels of iCu opioid and benzodiazepine administration may 
have prolonged detrimental effects on attention abilities after iCu 
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discharge. These cognitive deficits do not appear to be the result of 
prolonged sedation.
Correspondence: Rachel Venezia, Ph.D. candidate, Clinical Psychology, 
St. John's University, 76-66 Austin St. Apt. 2K, New York City, NY 
11375, United States. E-mail: rachel.Gaia.venezia@gmail.com

K.a. WaLKer, K. HaPPer, r. VenezIa, a. HIraLaLL, a. Kaur 
& s. sCHaFFer. Neuroimaging findings and cognitive functioning 
in patients with sepsis-associated encephalopathy.
Objective: sepsis-associated encephalopathy (sAe) is the most common 
form of encephalopathy on the medical and surgical intensive care unit 
(iCu). Currently, little is known about the underlying pathogenesis 
of sAe, and it is unclear whether the cognitive effects of sAe persist. 
The present study used neuroimaging to examine the brain changes 
associated with sAe and determine the relationship between sAe and 
post-iCu cognitive functioning.
Participants and Methods: Charts from 60 patients with no pre- 
existing neurologic conditions, who developed sAe on the iCu and 
underwent neuroimaging, were retrospectively examined. Mri and CT 
scans were rated by two neuroradiologist using a standardized rating 
protocol. An additional sample of 30 patients with no pre-existing 
neurologic or cognitive impairment, who developed septic shock, was 
prospectively enrolled. in this group, cognition was assessed on the day 
of iCu discharge and 4-month follow-up using the repeatable Battery 
for the Assessment of neuropsychological status.
results: Among patients who developed sAe, periventricular white 
matter lesions (73%), subcortical white matter lesions (54%), cerebro-
vascular calcification (63%), and lacunar infarcts (33%) were most 
common. Acute infarcts (15%), acute hemorrhage (3%), and cere-
bral edema (13%) were less prevalent. Acute neuroimaging findings 
(i.e., cerebral infarcts and edema) were associated with greater risk of 
mortality (or, 5.25, p = .02) and disability (or, 5.27, p = .03). in a 
hierarchical regression, which covaried for disease severity and medical 
comorbidity, sAe was associated with cognitive impairment at iCu 
discharge (β=.74, p = .002) and at follow-up (β=.54, p = .024).
Conclusions: Although white matter lesions and cerebrovascular calci-
fication are most common in patients with sAe, acute neuroimaging 
abnormalities are associated with worse outcomes. Furthermore, devel-
opment of sAe increases the likelihood of cognitive deficits months 
after iCu discharge.
Correspondence: Keenan A. Walker, M.A., Psychology, St. John's 
University, 101-01 67th Dr., APT 4J, Forest Hills, NY 11375, United 
States. E-mail: kwalke26@gmail.com

e. Warner, s. aMInI, L. HIzeL, s. LeVy, n.a. sCHWab, 
s.J. CrOWLey, J.J. Tanner, C. HernaIz aLOnsO, a. CHOI, 
H. ParVaTanenI & C.C. PrICe. Speed of Clock Drawing is 
Reduced After Orthopaedic Surgery in Older Adults.
Objective: older adults are at an increased risk for negative post- 
operative cognitive changes. The Digital Clock Drawing Test (dCDT) 
may be a valuable tool for assessing pre and post-operative cognitive 
differences. The primary aim of this prospective study was to examine 
pre to post-surgery 3-week and 3-month change in performance on the 
dCDT in older adults (age > 65) electing total knee arthroplasty (TkA) 
relative to non-surgery peers with osteoarthritis.
Participants and Methods: Participants included 38 non-demented 
TkA individuals (mean age = 69.6) and 31 non-surgery peers (mean age 
= 68.9) with osteoarthritis. There were no group differences at baseline 
in age, education, and premorbid intellectual estimates. Clock drawing 
time to completion was assessed at baseline (pre-surgery), 3-weeks, 
and 3-months post orthopedic surgery. T-tests examined 3-week and 
3-month change in total time to completion relative to baseline for 
surgery vs. non-surgery peers.
results: groups were not statistically different in baseline clock drawing 
time (p = 0.54). At 3-weeks post surgery, surgery participants’ time to 
completion increased (became slower) relative to the non-surgery peers 

(p = 0.009). specifically, relative to baseline, surgery participants were 
slower on average by 3 seconds, while non-surgery peers were faster on 
average by 7 seconds. By 3-months, the non-surgery peers were still 7 
seconds faster on average while the surgery participants were largely 
unchanged from baseline (trend 3-month group differences, p = 0.11).
Conclusions: Following surgery, our sample of older adults did not 
show an expected decrease in clock drawing time to completion (i.e., 
practice effect) relative to non-surgery peers with orthopedic pain. These 
findings suggest sensitivity of millisecond speed (dCDT) measures in 
revealing cognitive changes among patients electing TkA relative to 
non-surgery peers with osteoarthritis. support: ninr-014181(CP)
Correspondence: Eric Warner, B.S., Department of Clinical and Health 
Psychology, University of Florida, 631 NW 34th Drive, Gainesville, FL 
32607, United States. E-mail: ericwarner@ufl.edu

M.K. yee, P. JanuLeWICz-LLOyd, K. suLLIVan & 
M. KrenGeL. Diagnostic Criteria for Gulf War Veterans Illness: 
CDC Versus Kansas Criteria.
Objective: Veterans from the 1990-1991 gulf War (gW) consistently 
report chronic health symptoms and functional impairments. symptoms 
engage multiple organ systems, including the central nervous system in 
particular. Multiple research and clinical criteria are documented, but 
the two most common are Fukuda’s CDC Chronic Multisymptom illness 
(CMi) and the kansas Criteria. it is unclear if either of these criteria are 
sensitive and specific enough to be considered the gold standard. This 
analysis investigates the incidence of illness defined by the two criteria, 
and compares rates of health symptoms.
Participants and Methods: 382 gW Veterans responded to a survey 
as part of the Fort Devens longitudinal Cohort study. Veterans were 
separated into one of three groups: no diagnosis (nD), CMi criteria only 
(CD), or both CMi and kansas criteria (Ck). The chi-square test of 
independence assessed differences in health symptom rates among the 
three groups. if initial tests revealed significant differences, additional 
tests adjusted for multiple comparisons were run.
results: 323 (84.6%) Veterans met CMi and 241 (63.1%) met kansas 
Criteria. 59 (15.4%) were in the nD group, 82 (21.5%) in the CD 
group, and 241 (63.1%) in the Ck group. groups were similar in age, 
education and gender (p>0.05). significant differences (p<0.0001) were 
found across all three groups for 32 of 34 health symptoms. The Ck 
group reported significantly higher rates for 30 symptoms compared to 
the nD group and the CD group (p<0.0002). However, the CD group 
only reported significant differences for 7 symptoms compared to the 
nD group (p<0.0002).
Conclusions: Veterans continue to report high rates of symptoms 
meeting criteria for deployment related illness. More Veterans meet 
CMi criteria, but Veterans meeting kansas criteria reported significantly 
higher rates of health symptoms. This suggests that the CMi criteria may 
be too broad and the kansas criteria may provide increased sensitivity. 
These results could impact the diagnosis and research of gW Veterans 
illness.
Correspondence: Megan K. Yee, M.A., Environmental Health, Boston 
University, 715 Albany Street, T4W, Boston, MA 02118, United States. 
E-mail: meganyee@bu.edu

Multiple sclerosis/aLs/demyelinating 
disorders

M. Cadden & P. arneTT. Acute and Chronic Pain and Cognitive 
Functioning in Multiple Sclerosis.
Objective: research suggests individuals with chronic pain demon-
strate diminished attention, learning and memory, processing speed, and 
executive functioning. However no obvious pattern of common effects 
is established. Furthermore, less is known about the differential impact 
of acute pain versus chronic pain. The goal of the current study was to 
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examine the relationship between measures of acute and chronic pain 
with cognitive functioning in individuals with Multiple sclerosis (Ms).
Participants and Methods: Fifty-three individuals with Ms partic-
ipating in a neuropsychological research study of Ms-related factors 
were examined. Pain was measured using the Brief Pain inventory 
(BPi). Participants completed a comprehensive neuropsychological 
test battery. Demographic and illness-related variables (eDss) were 
collected. Correlations between pain measures and sample-normed 
composites of processing speed, memory, and executive functioning 
were examined.
results: Acute pain did not correlate with any of the cognitive compos-
ites. Chronic pain significantly correlated with the memory composite  
(r = -.28, p = .04). This relationship dropped to marginal significance 
once eDss was controlled for statistically (r = -.24, p = .09). exam-
ination of individual memory tests revealed that chronic pain was 
significantly and specifically related to measures of verbal learning and 
memory (e.g., CVlT-ii) as opposed to spatial memory (e.g., BVMT-r) 
or working memory (PAsAT).
Conclusions: Chronic pain, as opposed to acute pain, associates nega-
tively with verbal learning and memory. Although causal relationships 
are unclear, it may be that chronic pain specifically interferes with 
auditory verbal learning and memory. neuropathological and treatment 
implications of these findings will be explored.
Correspondence: Margaret Cadden, Psychology, The Pennsylvania 
State University, 372 Moore Building, University Park, State College, 
PA 16802, United States. E-mail: mhc147@psu.edu

d. CaLVO, J. PeTersen, b. POLLOCK, H. GerHarT, a. rIdGeL 
& M. sPITznaGeL. Can one week of moderate intensity aquatic 
exercise improve cognition and fitness in MS?
Objective: Cognitive impairment exists in approximately 50% of 
individuals with Ms. research suggests exercise can improve cogni-
tion. Aquatic exercise may facilitate exercise engagement by reducing 
commonly cited barriers (e.g., pain, fatigue) in Ms. We hypothesized 
that 1 week of aquatic exercise would improve fitness and cognition 
in Ms, and that higher intensity during exercise would correlate with 
greater cognitive/fitness outcomes.
Participants and Methods: 38 individuals participated in a week-
long aquatic exercise intervention (n=19) or control condition (n=19). 
Cognition (D-keFs sorting, TMT, CoWAT) and fitness (2MsT) were 
assessed 24 hours pre- and post-intervention. Heart rate (Hr) data was 
collected throughout exercise sessions. reliable change indices (rCi) 
were calculated to identify statistically reliable change.
results: 2MsT improved for exercisers (F(1,15)=20.65,p<0.0
1,η2=0.57), but not controls (F(1,15)=1.69,p=0.21). Although 
CoWAT (F(1,33)=8.29,p<0.01,η2= 0.20) and TMT (F(1,33)=10.89
,p<0.01,η2= 0.24) performances improved for both groups, exercisers 
demonstrated greater rCi on the 2MsT (37% of participants), sorting 
Test (16%), and CoWAT (11%). lower rates of rCi were noted in 
controls (5% for 2MsT, sorting Test, and CoWAT). reliable change 
did not occur on TMT for either group. Average Hr during exercise 
correlated with post-intervention 2MsT (r=0.49,p=0.03), sorting Test 
(r=0.47,p=0.04), and TMT (r=0.47,p=0.04) performances.
Conclusions: Fitness improved in exercisers, but not controls. Aspects 
of cognition improved for both groups, suggesting possible practice 
effects; however, reliable change occurred at higher rates in exercisers. 
Higher Hr correlated with better fitness and cognitive outcomes. results 
suggest a single week of moderate intensity aquatic exercise can improve 
both fitness and cognition in Ms. Future studies using similar interven-
tions with varying intensities and duration should explore optimal dose 
for maximal outcomes.
Correspondence: Dayana Calvo, Kent State Psychology, 3877 Lake 
Run Blvd, Stow, OH 33777, United States. E-mail: dcalvo1@kent.edu

a.r. CarLeW & d.b. saLIsbury. Occupational Attainment as 
a Proxy of Cognitive Reserve in Patients with Multiple Sclerosis.
Objective: recently, support for the cognitive reserve hypothesis has 
emerged in the multiple sclerosis (Ms) literature (sumowski, Chiara-
valloti, & Deluca, 2009). While abundant evidence for the value of 
word reading tests as a proxy of cognitive reserve exists (e.g., Benedict 
et al., 2010), some researchers have begun investigating measures of 
“lifetime enrichment” including hobbies, educational attainment (eA), 
and occupational attainment (oA; eg., Pinter et al., 2014). only one 
study to our knowledge has investigated the predictive validity of occu-
pational attainment on cognitive functioning in Ms (ghaffar, Fiati, & 
Feinstein, 2012). in the present study, we investigate the contribution 
of occupational attainment to cognitive functioning in patients with Ms.
Participants and Methods: sixty-two individuals diagnosed with Ms 
were administered a neuropsychological battery including the word-
reading tests and the symbol Digit Modalities Test (sDMT). Patients’ 
highest attained occupation was coded using the Census industrial and 
occupational Category Codes. oA was then effect coded into high (exec-
utive and specialty), medium (support positions or skilled labor), and 
low (manual or unskilled labor).
results: A hierarchical regression was conducted to determine if oA 
predicted more preserved (i.e., higher) performance on the sDMT over 
and above that of word reading and eA. While eA and word reading did 
not account for significant variance in the first model, the full model for 
all three variable was significant, R2 = .167, F(4, 57) = 2.864, p = .031; 
adjusted R2 = .109. The addition of oA to the model led to a statistically 
significant increase in R2 of .118, F(2, 57) = 4.047, p = .023.
Conclusions: oA was predictive of more preserved cognitive functioning 
on a test traditionally used to measure cognitive decline in patients with 
Ms. While this is consistent with previous findings, the predictive value 
of oA beyond word reading scores and eA is a novel finding.
Correspondence: Anne R. Carlew, Psychology, Univerisity of North 
Texas, 940 West Round Grove Rd, 1425, Lewisville, TX 75067, United 
States. E-mail: anne.carlew@gmail.com

s.L. COsTa, J. deLuCa, K. COsTanza & n. CHIaraVaLLOTI. 
Understanding difference between the California Verbal Learning 
Test (CVLT) and Selective Reminding Test (SRT).
Objective: The California learning Verbal Test ii (CVlT) and the 
selective reminding Test (srT) are among the most commonly used 
tests to assess learning and memory in Multiple sclerosis (Ms). The 
current study compares performance on CVlT and srT.
Participants and Methods: 124 participants with Ms completed a 
evaluation assessing executive functions (eF), working memory (WM), 
processing speed (Ps) and pre-morbid iQ. The srT and CVlT were 
administered on 2 different days in a fixed order. Total correct response 
(Tr), and consistent long term retrieval (ClTr) slopes for trials 1-2 and 
1-4 were calculated for both measures. semantic and serial clustering 
on the CVlT were calculated.
results: All participants were impaired on srT (i.e. needed more than 
8 trials to recall 10 words twice), however only 41 participants (33%) 
were impaired on CVlT (i.e. total correct responses in 5 trials). The 
sample was thus divided into 2 groups based on CVlT performance: 
impaired (z=<-1.0 at Tr trials 1-5; n=41) and not impaired (z>-1.0; 
n=83).
The two groups did not differ on srT Tr slopes, or srT ClTr slopes. 
The impaired group showed poorer performances on eF (p<.01) and 
Ps (p=.01) as compared with the not impaired group. The not impaired 
group showed a higher score on semantic clustering than the impaired 
group (p<.01). eF was correlated with CVlT Tr slopes [trials 1-2 
(r=.2, p=.03); and 1-4 (r=.34, p<.01)], and CVlT ClTr slopes [trials 
1-2 (r=.29, p<.01), and 1-4(r=.37, p<.01)]. eF was correlated with 
srT ClTr slope trial 1-4 (r=.3, p<.01). Ps was correlated with ClTr 
slope trial 1-4 on CVlT (r=.28, p=.01) and srT (r=.3, p<.01).
Conclusions: Although the CVlT and srT are both thought to be 
sensitive to learning impairments in Ms, this study shows that observed 
impairment levels on the two tests are significantly different. Data 
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indicates that the observed differences in performance on the 2 tests are 
likely to be associated with the increased role of executive functioning in 
supporting new learning and memory on the CVlT but not on the srT.
Correspondence: Silvana L. Costa, Kessler Foundation, 300 Executive 
Drive, West Orange, NJ 07052-3390, United States. E-mail: scosta@
kesslerfoundation.org

H. dunCansOn, e. MOes, M. JerraM & s. OrsILLO. Pilot 
study of an internet based self-guided mindfulness program for 
individuals with Multiple Sclerosis.
Objective: Psychological stress and emotional preoccupation have been 
found to be associated with new brain lesions and exacerbations of 
symptoms in multiple sclerosis. research has further suggested that 
problems with attention may be directly related to poor emotion regu-
lation skills in individuals with Ms. Mindfulness is one intervention that 
has been suggested to enhance both attention to the present moment 
as well as emotion regulation skills. The current study evaluated the 
effectiveness of an 8-week online meditation training program delivered 
to individuals diagnosed with Multiple sclerosis.
Participants and Methods: The eight week intervention was deliv-
ered online. Participants were emailed MP3 files along with written 
instructions for the meditative practice each week. The meditations 
were presented in a progressive manner from mindfulness of breath 
to a loving/kindness meditation. Twenty-six individuals with Ms were 
assessed at baseline and follow-up on measures of mindfulness, emotion 
regulation, quality of life, inhibitory control, and contrast sensitivity (a 
proxy measure of dopamine).
results: Findings revealed that individuals with Ms reported signifi-
cantly increased levels of mindful awareness, emotion regulation skills, 
and quality of life post-intervention. inhibitory control, as measured 
via the stop signal Task, was moderately improved at follow-up. 
Proxy measurements of dopamine level did not significantly increase at 
follow-up, although this was potentially confounded by methodological 
issues. Proxy measurements of dopamine and inhibitory control also 
failed to mediate the relationship between mindfulness and improved 
emotion regulation.
Conclusions: in sum, the current study provides preliminary evidence 
that a short, self-guided meditation training program was feasible and 
acceptable when delivered to a group of individuals diagnosed with 
Ms. Further, the findings suggest that brief meditation training may 
improve cognition, emotion regulation, and quality of life in individuals 
diagnosed with Ms.
Correspondence: Haley Duncanson, MA, Psychology, Suffolk 
University, 253 center st, Randolph, MA 02368, United States. E-mail: 
haleyduncanson28@gmail.com

H.M. GenOVa, y. GOVerOVer, J. LenGenFeLder, C. bOber, 
J. deLuCa & n. CHIaraVaLLOTI. Cognitive Reserve Protects 
Against Social Cognition Impairments in Multiple Sclerosis.
Objective: emerging research suggests that individuals with Multiple 
sclerosis (Ms) experience deficits in social cognition, including impair-
ments in facial affect recognition and Theory of Mind. However, there 
is little understanding of why these deficits occur, how prevalent these 
deficits are, and the factors that predict social cognitive abilities. The 
current study examines the degree to which cognitive reserve is predic-
tive of social cognitive abilities in Ms.
Participants and Methods: 43 individuals with Ms participated. 
Cognitive reserve was assessed using The Vocabulary subtest of the 
Wechsler Abbreviated scale of intelligence-second edition, as well as 
years of education. social cognition was assessed using the reading the 
Mind in the eyes Test. A hierarchical linear regression analysis was used 
to examine the influence of Cr on social cognition after controlling for 
demographic (age) and disease related variables (i.e. ambulation index).
results: Cognitive reserve measures significantly predicted social cogni-
tion, accounting for 29.8% of the variance in reading the Mind in 

the eyes score, after controlling for the contributions of demographic/
disease-related variables.
Conclusions: The current study found that cognitive reserve is predic-
tive of social cognitive ability in that individuals who had higher vocab-
ulary attainment had better social cognitive ability. These findings 
extend a growing body of literature demonstrating a strong relationship 
between cognitive reserve and classic cognitive domains by showing 
that cognitive reserve is also predictive of social cognitive impairments.
Correspondence: Helen M. Genova, Ph.D., Kessler Foundation, 300 
Executive Drive, West Orange, NJ 07052, United States. E-mail: 
hgenova@kesslerfoundation.org

y. GOVerOVer, s. Haas & J. deLuCa. Exploring Money 
Management in Persons with MS: A Pilot Study.
Objective: Managing one’s own finances is an instrumental activity of 
daily living (iADl) crucial to independent functioning and requires 
adequate executive-attentional abilities as well as retrospective and 
prospective memory. This study examined whether persons with 
Multiple sclerosis (Ms) have problems in managing finances versus 
healthy controls (HC), and the variables that may contribute to these 
problems.
Participants and Methods: Twenty-three healthy and 30 persons with 
Ms were included in the study. Participants completed a battery of 
neuropsychological tests and the money management survey. The survey 
asked participants to provide basic responses to thirteen questions about 
their money management problems.
results: significant difference between the two groups was noted on the 
total money management score. overall, individuals with Ms reported 
more problems managing money than healthy controls. Participants 
with Ms reported more problems paying their bills on time compared to 
HC. Tests of prospective memory, executive functions, and self-report of 
functional status were significantly correlated with money management.
Conclusions: To our knowledge, this is the first study to examine money 
management in Ms. Money management is an important iADl that 
present problems for individuals with Ms. Additional studies are needed 
to explore this area and understand the nature of the problem.
Correspondence: Yael Goverover, New York Univeristy, 82 Washington 
Sq East, 6th floor, NYC, NY 10003, United States. E-mail: yg243@
nyu.edu

J. LenGenFeLder, H.M. GenOVa, d. VasQuez, s. LaVradOr 
& n. CHIaraVaLLOTI. Remediation of Facial Affect Deficits in 
Multiple Sclerosis: A Pilot Study.
Objective: To examine preliminary efficacy for a training program to 
improve facial affect deficits in individuals with multiple sclerosis (Ms).
Participants and Methods: Participants consisted of 10 individuals 
with clinically definite Ms, with a mean age of 52.8 (range 35-65), 
mean education of 15.7 (range 13-19); 70% were female. Facial 
affect was assessed with a Facial emotion identification Test (FeiT), 
adapted from ekman where individuals are presented with standardized 
photographs of people expressing one of six basic emotions. individuals 
completed a 12 session intervention utilizing the Training of Affect 
recognition (TAr) program developed by Wölwer and Frommann and 
previously utilized in schizophrenia. individuals also utilized mimicry 
and generated of stories from their own life to demonstrate each of the 
six emotions.
results: results indicate that 100% of trained individuals demonstrated 
improved performance on the FeiT, as indicated by an improvement 
of one standard deviation or more. There was a significant difference 
from pre and post treatment on measures of the FeiT (kerr and neale, 
1993; t (9) = -7.12, p=.000). More importantly, all participants were 
considered to be clinically impaired at baseline, but performed within 
normal limits following the intervention. significant differences were 
also seen on a 55 item version of the FeiT, t (9) = -3.43, p=.011, with 
individuals receiving higher number of correct responses following the 
intervention.
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Conclusions: These findings demonstrate the potential to remediate 
facial affect deficits in persons with Ms. Additional work is necessary 
with larger samples to more reliably examine the efficacy of this treat-
ment for facial affect deficits. Additional work also is also needed to 
examine the impact of this intervention on emotional processing more 
generally, including facial affect recognition, theory of mind and 
empathy, in addition to social integration and quality of life.
Correspondence: Jean Lengenfelder, Kessler Foundation, 300 Executive 
Dr., Suite 70, West Orange, NJ 07052, United States. E-mail: 
jlengenfelder@kesslerfoundation.org

K. MOrdeCaI, M. duX, T. Lee-WILK, C. Tyner, M.C. adLer, 
M. bedMInsTer, L. sKaLIna & W.J. CuLPePPer. Computerized 
Cognitive Training for Veterans with Multiple Sclerosis.
Objective: Despite the high prevalence of cognitive dysfunction in 
multiple sclerosis (Ms), relatively few studies have investigated the 
efficacy of interventions designed to address cognitive deficits. Telemed-
icine initiatives are needed for this patient group given frequent motor 
impairment and subsequent transportation difficulties. The goal of this 
pilot study was to investigate a home-based, computerized cognitive 
training program in Veterans with relapsing-remitting Ms.
Participants and Methods: sixteen participants (63% male, 63% 
African American, age=47.8 (8.9), education=15.3 (2.5) years) trained 
with lumosity in their homes for 10 weeks (4 sessions/week). Cognitive 
outcomes included the Minimal Assessment of Cognitive Function in 
Ms (MACFiMs, Benedict et al., 2002) battery prior to training and 3 
months post-training.
results: results revealed significant improvements after lumosity 
training in composite scores for executive functioning (p=.013) and 
verbal memory (p=.002), while a trend toward improving attention/
working memory was noted (p=.065). Composite scores for visual 
memory and processing speed did not change significantly.
Conclusions: These findings provide initial evidence that home-based 
cognitive training programs may be an effective intervention for some 
cognitive deficits experienced by patients with Ms. Future studies with 
more rigorous methodology (e.g., randomized clinical trials, longer 
post-training testing intervals) are needed to best assess the utility of 
lumosity and other computerized training programs to improve or 
stabilize cognitive functioning in patients with Ms.
Correspondence: Kristen Mordecai, Ph.D., Neuropsychology, VA 
Maryland Medical Center, VA Maryland Medical Center, 10 N. Greene 
St., Annex Neuropsychology, Baltimore, MD 21201, United States. 
E-mail: kristen.mordecai@va.gov

L. nICCOLaI, a. GersTeneCKer, K. TrIebeL, r. MarTIn & 
d. MarsOn. Medical Decision-Making Capacity and its Cognitive 
Predictors in Multiple Sclerosis.
Objective: To investigate medical decision-making capacity and its 
neurocognitive predictors in progressive multiple sclerosis (Ms).
Participants and Methods: Participants were 22 people with progres-
sive Ms and 18 healthy controls who completed neuropsychological 
testing and a performance-based measure of medical decision-making 
capacity (Capacity to Consent to Treatment instrument; CCTi). All 
diagnoses were made by a board-certified neurologist with experience 
in Ms. group comparisons on the CCTi standards of Appreciation, 
Reasoning, and Understanding, and the neuropsychological measures 
were performed using independent t-tests. The association between the 
CCTi standards of Appreciation, Reasoning, and Understanding and 
neuropsychological measures was evaluated using Pearson’s product 
moment correlations. neuropsychological variables found to be signifi-
cantly associated with the CCTi standards of Appreciation, Reasoning, 
and Understanding were then used to construct three regression models. 
For the models, a stepwise linear regression was conducted to predict 
performance on the CCTi standards of Appreciation, Reasoning, and 
Understanding.

results: Performance on three medical decision-making consent 
standards (i.e., Appreciation, Reasoning, Understanding) was signifi-
cantly poorer for people with progressive Ms than for healthy controls. 
Verbal fluency was found to be the primary cognitive predictor for 
both Reasoning and Understanding in the progressive Ms group, with 
short-term verbal memory emerging as the primary cognitive predictor 
of Appreciation.
Conclusions: Medical decision-making capacity is a complex cogni-
tively mediated functional ability that is compromised in many people 
with progressive Ms.
Correspondence: Lindsay Niccolai, M.A., Medical/Clinical Psychology, 
University of Alabama at Birmingham, 335 Mobile Avenue, Trussville, 
AL 35173, United States. E-mail: niccolai@uab.edu

J. nunan-saaH, s. PauLraJ, L. POseCIOn, b. nOurbaKHsH, 
e. WaubanT, L. JuLIan, J. GraVes, s. IM-WanG & r. GOMez. 
The Impact of Emotional and Psychosocial Factors on Executive 
Functioning in Pediatric Multiple Sclerosis.
Objective: Multiple sclerosis (Ms) is associated with executive dysfunc-
tion, anxiety, depression, fatigue, and lowered quality of life in adults. 
Although these issues can occur in pediatric Ms, the relationships among 
them have yet to be been investigated. This study examines the associa-
tions among some of the most salient cognitive (executive functioning), 
psychological (anxiety, depression), and psychosocial (fatigue, quality 
of life, externalizing symptoms) factors that affect children with Ms.
Participants and Methods: sixty-five Ms patients ages 6 to 18 were 
evaluated through the uCsF regional Pediatric Multiple sclerosis 
Center. Participants completed a neuropsychological assessment battery 
that included the D-keFs Verbal Fluency Test and Trail Making Test. 
Parents and children also completed rating forms assessing executive 
functioning (BrieF), emotional functioning (BAsC-2), quality of life 
(PedsQl), and fatigue (PedsQl Multidimensional Fatigue scale).
results: After controlling for significant demographic variables, higher 
levels of anxiety and depressive symptoms were partially predictive 
of executive dysfunction, both on testing and self-report. in addition, 
higher reported executive dysfunction was predictive of psychosocial 
difficulties, including lower quality of life, higher levels of fatigue, and 
more severe externalizing symptoms.
Conclusions: These results further our understanding of the psycho-
logical and psychosocial factors associated with cognitive outcomes in 
pediatric Ms. An appreciation of the relationships among these variables 
can inform medical and psychological treatment, as well as interven-
tions in the home and community, in order to better meet the needs of 
children with Ms.
Correspondence: Julia Nunan-Saah, MS, PhD Program in Clinical 
Psychology, Palo Alto University, Palo Alto University, 1791 Arastradero 
Road, Palo Alto, CA 94304, United States. E-mail: jnunan-saah@
paloaltou.edu

M. PITTerI, H.M. GenOVa, J. LenGenFeLder, J. deLuCa, 
V. rOssI & M. CaLabrese. Facial Affect Recognition Deficits In 
Early Multiple Sclerosis Patients Without Cognitive Dysfunction.
Objective: Multiple sclerosis (Ms) is a chronic inflammatory disease 
of the central nervous system associated with accumulating multifocal 
tissue damage, early onset, and variable and unpredictable course. 
Cognitive and emotional impairments are frequently observed in Ms 
patients, and interfere with interpersonal relationships and adversely 
affect family and social life. Previous studies indicate that emotion 
recognition is a complex cognitive process that requires the integrity 
of several neural circuits that subserve several cognitive domains. 
We examined whether facial affect recognition deficits exist in early 
relapsing remitting (rr) Ms patients without cognitive dysfunction.
Participants and Methods: We studied a group of 31 early rrMs 
patients without cognitive dysfunction (Age: mean 36.26±7.6 years (y); 
education: mean 13.4±3.4 y; gender: F=24) and compared them to 
39 matched healthy controls. Ms patients were administered the Brief 
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repeatable Battery of neuropsychological tests (BrB-n) and a task 
of facial affect recognition on which they were required to identify 6 
basic emotions.
results: results showed that all Ms patients obtained scores above 
the cut-off (5th percentile) in all the BrB-n subtests. nonetheless, the 
Ms patients recognized significantly fewer facial emotional expressions 
than controls (p<0.001). Among the emotions, Ms patients get worse 
in identifying fear (p<0.001) and anger (p=0.012). no correlation was 
found with age, education, and disease duration.
Conclusions: our preliminary results suggest that facial affect recog-
nition might be impaired in patients with Ms in the early stages of 
the disease and even without cognitive dysfunction. The relationship 
between emotion recognition difficulties and poor social and psycho-
logical quality of life indicate that emotional processing skills should 
be considered when evaluating function in Ms early on in the disease 
course, before cognitive difficulties emerge.
Correspondence: Marco Pitteri, Ph.D., Department of Neurosciences, 
Biomedicine and Movement Sciences, University of Verona, Piazzale L.A. 
Scuro 10, Verona 37134, Italy. E-mail: marco.pitteri@univr.it

a. raPHaIL & M. sCHuLTHeIs. Cognitive Correlates of Driving 
Using a Virtual Reality Driving Simulator in Individuals With 
Multiple Sclerosis.
Objective: individuals with multiple sclerosis (Ms) have been found 
to have impaired driving ability, but it is unclear whether they have 
difficulty driving because of either physical or cognitive deficits. The aim 
of the present study was to examine the relationship between cognitive 
ability and driving on a highway course using a virtual reality driving 
simulator (VrDs).
Participants and Methods: Participants included 11 individuals with 
Ms and 26 healthy individuals who were active drivers. Participants 
were excluded if they had an expanded Disability status score (eDss) 
of 5 or more to limit the impact of physical disability. Participants 
were asked to drive at a constant speed on an empty highway on the 
VrDs. Variability in speed and lane position was compared to a battery 
of neuropsychological tests to determine whether driving is related to 
cognitive ability.
results: no significant differences were found between the Ms and 
control groups for either variability in speed or lane position. in the 
Ms group, greater variability in speed was related to poorer processing 
speed on the symbol Digit Modalities Test (sDMT; r = -.70, p=.02) 
and poorer executive functioning on Trail Making Test B (TMT-B; r = 
.73, p=.01). increased variability in lane position was associated with 
slower processing speed (r = -.69, p=.02) and poorer executive func-
tioning (r = .73, p=.01). There were no significant relationships in the 
control group between variability in speed or lane position and either 
sDMT or TMT-B.
Conclusions: While there were no significant differences in ability to 
maintain constant speed and lane position between the Ms and control 
groups, driving was significantly associated with processing speed and 
executive functioning in the Ms group. These relationships were not 
found in the control group, indicating that driving may place a greater 
cognitive load on individuals with Ms and that their cognitive resources 
may potentially be depleted more quickly.
Correspondence: Ann-Marie Raphail, BA, Psychology, Drexel University, 
136 N 21st St., 2R, Philadelphia, PA 19103, United States. E-mail: 
ar3223@drexel.edu

F. saCCà, T. COsTabILe, a. CarOTenuTO, r. LanzILLO, 
M. MOCCIa, C. Pane, C. russO, a. barbaruLO, s. CaserTanO, 
F. rOssI, e. sIGnOrIeLLO, G. Lus & V. bresCIa MOrra. 
The EDSS integration with the Brief International Cognitive 
Assessment for Multiple Sclerosis and Orientation Tests.
Objective: While neurological examination is sufficient to assess most 
functional scores (Fs) of the expanded Disability status scale (eDss), 
no objective tool is available to determine the cerebral Fs (CFs). 

landgod et al. developed the Brief international Cognitive Assessment 
for Ms (BiCAMs) that requires only 15 minutes. Aim of our study was 
to integrate the BiCAMs in the CFs calculation, and to evaluate its 
impact on a large cohort of Ms patients.
Participants and Methods: We used the Brief international Cognitive 
Assessment for Ms (BiCAMs) and orientation tests (oTs) to measure the 
Cognitive Functional system (CFs) score. To appreciate the implemen-
tation of neuropsychological tests we calculated both the eDss before 
(native-eDss) and after the use of the BiCAMs/oTs (nPs-eDss) and 
compared them with a paired t-test.
We performed a multivariate logistic regression analysis to test the effect 
of age, age at onset, disease duration, gender, education, and native-
eDss on the probability of having one impaired BiCAMs test.
results: We tested 604 Ms patients with BiCAMs, oTs, and eDss. 
384 patients (63.6%) had at least one altered test at the BiCAMs. 
older age, higher education, higher native-eDss, male gender, longer 
disease duration, and secondary progressive Ms disease course, were 
associated with at least one impaired BiCAMs test. native-eDss was 
different from nPs-eDss (-0.112; p<0.001) in 99 patients (16%). 
When considering patients with a native-eDss ≤4.0, the proportion of 
miscalculated eDss was 25%.
Conclusions: Despite BiCAMs is a brief assessment tool, it shows 
similar predictive factors of cognitive impairment as more complex 
batteries. its use leads to a more accurate CFs assessment in two-thirds 
of Ms patients, and a more accurate eDss calculation in 25% of patients 
with a score ≤4.0. This may help clinicians to better recognize cogni-
tive impairment in everyday clinical practice, especially in the case of 
isolated cognitive worsening.
Correspondence: Francesco Saccà, MD, Neuroscience, Reproductive and 
Odontostomatological Sciences, University Federico II, Via Pansini, 5, 
Edificio 17, piano terra, Napoli 80131, Italy. E-mail: francesco.sacca@
unina.it

J. sandry, M.d. zuPPICHInI, J. rOTHberG & J. deLuCa. 
Evaluating a Consolidation and Interference Hypothesis in 
Multiple Sclerosis.
Objective: Difficulty learning and remembering is common in multiple 
sclerosis (Ms). Past evidence suggests that Ms participants have diffi-
culty acquiring new information, however, the mechanism that underlies 
acquisition deficits (encoding vs consolidation) remains understudied. 
The main aims were to (1) investigate what extent memory impairment 
is a result of increased susceptibility to post-learning interference, (2) 
evaluate whether minimizing interference will improve memory acqui-
sition and (3) to investigate what acquisition mechanism is impaired.
Participants and Methods: 24 Ms participants (12 memory-impaired 
and 12 memory-unimpaired) and 15 Healthy Controls (HC) were 
presented with 4 separate list learning blocks. interference onset was 
manipulated and counterbalanced across the retention interval of each 
block such that interference occurred early, in the Middle, late or did 
not occur (no interference).
results: Proportion retention scores were analyzed using a 3 group X 
4 interference onset mixed AnoVA. There was a main effect of group 
(p=.017) with Ms memory-impaired participants performing worse 
(poorer consolidation) than the memory-unimpaired and HC groups. 
There was no main effect of interference onset and no interaction 
(p’s>.68). A follow-up embedded process model analysis on immediate 
memory scores revealed that memory-impairment in Ms may also be 
related to working memory inefficiency during encoding.
Conclusions: Ms memory-impaired participants lost proportionally 
more information during the consolidation/retention interval and 
initially encoded less information. Dissimilar from other research, 
minimizing interference did not improve retention for the memory- 
impaired participants or for the memory-unimpaired groups. These 
findings suggest that minimizing post-learning interference is not 
a useful memory remediation strategy for Ms participants and that 
multiple impaired acquisition processes contribute to the observed 
memory deficits in this population.
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Correspondence: Joshua Sandry, PhD, Psychology Department, 
Montclair State University, 303 N Franklin Ave, Floor 2, Nutley, NJ 
07110, United States. E-mail: joshsandry@gmail.com

L. sTrOber, a. beCKer & J. randOLPH. Cognitive health in 
multiple sclerosis (MS): Impact on fatigue, sleep, well-being, and 
overall quality of life.
Objective: it is well appreciated that symptoms such as fatigue, sleep 
disturbance, and pain hinder daily functioning in individuals with 
multiple sclerosis (Ms). engagement in positive health-related behav-
iors (e.g., exercise) and other activities that foster cognitive health may 
mitigate the effects of Ms-related symptoms. The present investigation 
aimed to examine the role of activities associated with cognitive health 
on disease symptoms, well-being, and quality of life (Qol).
Participants and Methods: 248 individuals with Ms completed a 
cognitive health questionnaire (CHQ) consisting of previously derived 
nutrition/exercise and social/intellectual Activity factors and measures 
assessing disease symptoms, psychological functioning, and Qol.
results: engagement in positive nutritional habits and exercise was 
inversely related to reports of fatigue, sleep problems, pain, poor medical 
adherence, depression, and anxiety (r’s ranging from -.16 to -.23, p’s 
≤.01 to .001), and positively related to disease management self- 
efficacy (r=.19, p = .003). Participation in social and intellectual activ-
ities did not have such effects on disease symptoms but was positively 
correlated with Qol (r=.36, p≤.001) and general self-efficacy (r=.24, 
p≤.001). social and intellectual engagement was negatively correlated 
with depression and anxiety (p’s = -.19 to -.21, p <.005).
Conclusions: results suggest that engagement in healthy lifestyle 
behaviors known to promote cognition may result in fewer symptoms 
of fatigue, sleep disturbance, pain, depression, and anxiety among indi-
viduals with Ms. engaging in social and intellectual activities may also 
result in improved overall well-being and Qol. interventions aimed at 
improving individuals’ awareness of activities that promote cognitive 
health appear warranted.
Correspondence: Lauren Strober, Ph.D., Neuropsychology & 
Neuroscience, Kessler Foundation, 300 Executive Drive, Suite 70, West 
Orange, NJ 07052, United States. E-mail: lstrober@kesslerfoundation.
org

stroke/Vascular Cognitive Impairment

G. arMsTrOnG, M.e. CaMPbeLL, L. OHLHauser, d. LeITner, 
M. LIbben, J. uPsHaW, a.F. ParKer & H. MILLer. Quick and 
Easy: Confirming the Utility of the PHQ-9 in a Stroke Population.
Objective: The Patient Health Questionnaire (PHQ-9), a nine-item 
self-report questionnaire that assesses the severity of depression, has 
been found to be sufficiently sensitive in detecting depression in stroke 
patients. The Personality Assessment inventory (PAi) is a 344-item 
self-report measure, which is a well-established measure of depression. 
The present pilot study aims to investigate the convergent validity of the 
PHQ-9 with the depression subscale of the PAi in a stroke population.
Participants and Methods: The participants in this study consisted 
of stroke patients receiving treatment on the rehabilitation unit at the 
kelowna general Hospital (N = 18). Participants completed the PHQ-9 
and PAi on their own time during their stay as an inpatient.
results: The PHQ-9 was significantly correlated with the depression 
subscale of the PAi (r = .78, p < .001). This study also aims to inves-
tigate the contribution of functional impairments resulting from stroke 
in the overestimation of depression severity in self-report ratings on the 
PHQ-9. A high correlation was also noted between the anxiety subscale 
of the PAi and the PHQ-9 (r = .73) and thus this study may also address 
relationships between this subscale of the PAi and PHQ-9.
Conclusions: The significant correlation of the PHQ-9 and the depres-
sion subscale of the PAi indicate that they measure a similar construct. 
results suggest the PHQ-9 produce a similar outcome as the more 

intense PAi assessment. ease of administration, time efficiency and 
decreased strain on the patient could lend to the value of the PHQ-9.
Correspondence: Graham Armstrong, Undergraduate, Pyschology, 
University of British Columbia - Okanagan, 3930 Patten Drive, 
Armstrong, BC V0E 1B2, Canada. E-mail: g_armstrong@live.com

s. CHaPMan, G. COCCHInI, L.e. COLVIn, M.s.V. eLKInd & 
s. COsenTInO. Reality monitoring in unawareness of memory 
deficits.
Objective: Patients who suffer memory deficits following stroke differ 
in their awareness of their difficulties. The severity of the mnemonic 
deficit has been hypothesized to contribute to unawareness; however, 
there is an inconsistent association between these constructs, raising 
the question of whether compromise to specific mnemonic mechanisms 
leads to the deterioration of awareness. in this pilot study, we examine 
the extent to which reality monitoring, a mnemonic mechanism by which 
individuals discriminate between information arising from internal 
versus external sources, is associated with awareness of memory deficits.
Participants and Methods: 16 individuals suffering from memory 
impairment following stroke underwent assessment of general cognitive 
functioning, episodic memory, and awareness of memory difficulties. 
reality monitoring was assessed with an experimental paradigm in 
which participants had to discriminate between information that was 
either seen or imagined. Dependent variables included stimuli recogni-
tion, source identification, and response bias. responses were analyzed 
within the Two-High-Threshold Theory.
results: 11 participants were aware of their memory difficulties and 
5 were unaware. Mann-Whitney tests showed that the unaware group 
performed more poorly on recognition of stimuli (U = 3, p = .003, r = 
.69) and identifying the source of stimuli (U = 7, p = .019, r = .58). 
source identification differences persisted when adjusting for memory 
differences (F (1,13) = 5.83, p = .031).
Conclusions: Findings suggest that difficulty monitoring the source of 
a memory may contribute to unawareness of memory deficits following 
stroke, and raise potential avenues for rehabilitation of memory 
awareness.
Correspondence: Silvia Chapman, PhD, Psychology, University of 
London, 7 REGENCY PLACE, Weehawken, NJ 07086, United States. 
E-mail: ps201sc@gold.ac.uk

s.I. deV, T.T. nGuyen, a.n. suTHerLand-OWens & 
L.T. eyLer. Intra-individual variability in processing speed is 
related to systolic blood pressure in bipolar disorder.
Objective: Bipolar Disorder (BD) is associated with worse processing 
speed (Ps) and greater vascular risk. increased intra-individual vari-
ability (iiV) in cognitive performance is related to future cognitive 
decline, and BD has been shown to be associated with increased iiV 
in cognition compared to psychiatrically-healthy comparators (HC). 
However, less is known about the potential relationship between vascular 
health and iiV in this population. The objective of this preliminary anal-
ysis was to examine group differences in iiV of Ps and the relationship 
between blood pressure (BP), a marker of vascular risk, and iiV.
Participants and Methods: A small sample of 14 BD and 34 HC 
participants were assessed for BP at a baseline visit and were then 
administered the Brief Assessment of Cognition in schizophrenia 
(BACs) symbol-coding subtest on three occasions over 2 weeks. iiV of 
the BACs symbol-coding score was calculated for each participant after 
accounting for differences in group means and linear trends. indepen-
dent samples t-test investigated group differences in iiV and Pearson’s 
correlations determined the relationship between BP and iiV within 
each group.
results: BD participants exhibited slower Ps (t=-7.11; p<0.001), 
but no group differences were found in iiV of Ps or BP. Within the 
BD group, higher systolic BP was related to greater Ps iiV (r=0.82; 
p=0.001), but this association was not observed in the HC group.
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Conclusions: The results of this preliminary investigation suggest that 
BD patients with higher BP, even within the clinically normal range, 
also have more week-to-week variability in their Ps. Thus, cognitive 
variability may be particularly sensitive to sub-clinical individual differ-
ences in BP in this population, and these together may possibly portend 
future cognitive decline. larger studies including long-term follow-up 
are required to better elucidate the contributions of vascular health to 
cognitive iiV, and cognitive decline with age, in BD.
Correspondence: Sheena I. Dev, M.S., Clinical Psychology, SDSU/UCSD 
Joint Doctoral Program, 3350 La Jolla Village Drive, Building 13, MC 
151B, San Diego, CA 92161, United States. E-mail: sdev25@gmail.com

M.G. dILOrenzO, T. WILLIaMs, K. MCdOnaLd & 
r. WesTMaCOTT. Preschool Executive Functioning Abilities 
Predict Later Academic Achievement in Children with Arterial 
Ischemic Stroke.
Objective: executive functions (eF) are vulnerable to the effects of 
early stroke due to their protracted development. The current study 
investigated: (1) the link between preschool eF and school-age eF in 
children with a history of arterial ischemic stroke (Ais), and (2) the 
predictive role of preschool eF in later academic achievement.
Participants and Methods: Twenty-six children with unilateral Ais 
were retrospectively identified for this study based on their completion 
of neuropsychological assessments at preschool (4 years to 5 years 11 
months) and at school-age (6 years 1 month to 14 years). reports of exec-
utive function were obtained from parents at both time points using the 
Behaviour rating index of executive Function. Academic achievement 
was measured at school-age using the Weschler individual Achievement 
Test-iii or the Woodcock-Johnson Tests of Achievement-iii.
results: Preschool eF skills were consistently unrelated to counter-
part eF skills at school-age. Preschool eF skills (inhibit, shift and 
working memory) accounted for a significant proportion of variance 
in school-age spelling and reading skills, after accounting for preschool 
FsiQ and lesion size. The preschool eF factors did not collectively 
explain a significant proportion of variance in school-age math skills 
when controlling for preschool FsiQ and lesion size. However, inhibitory 
control and working memory skills at preschool emerged as significant 
unique predictors of school-age math outcomes.
Conclusions: Preschool eF skills emerged as reliable predictors of later 
academic performance in children with a history of Ais. The current 
research helps clinicians predict long-term cognitive and academic 
outcomes in pediatric stroke patients.
Correspondence: Miranda G. DiLorenzo, Psychology, Sick Kids 
Hospital, 27 Columbus Avenue, Woodbridge, ON L4L 6V9, Canada. 
E-mail: mgdilo@yorku.ca

J. CruMedy, M. OyeTeJu, s. JeeVan, J. LaI, a. CHan, 
P. desaI, M. FrandO, T. KaLdIs, L. nGuyen, L. TasTard, 
G. brITz & M. duLay. Predictors of Cognitive Impairment After 
Cerebrovascular Accident (CVA).
Objective: stroke is a major cause of difficulties with memory, language, 
visual-spatial abilities and executive functioning. in individuals without 
a history of stroke, research has shown that other factors can contribute 
to cognitive problems including fatigue, pain, sleep difficulties, depres-
sion, and reduced attention focus. The purpose of this study was to 
examine the relative contribution of various factors in explaining cogni-
tive test performance in individuals who sustained a stroke.
Participants and Methods: one-hundred and twelve patients (53% 
women, average age of 61 years) underwent neuropsychological assess-
ment approximately 6 months after stroke. Tests included age-corrected 
measures of verbal memory, visual memory, naming, working memory, 
mental flexibility, and phonemic fluency. sleep difficulties, history of 
depression, fatigue, gender, location of stroke, and side of stroke were 
used as predictors of cognitive test performance.
results: stepwise regression analyses indicated significant predictors 
of cognitive test performance. For example, location of stroke (24%) 

and sleep difficulties (14%) predicted 38% of the variance in phonemic 
fluency test performance (p < 0.0001). Further review of the data indi-
cated that patients with frontal and cerebellar strokes were the patients 
with prominent phonemic fluency difficulties compared to other stroke 
locations. location of stroke, sleep difficulties, and history of depression 
predicted 43% of the variance in story memory test performance.
Conclusions: results replicate the finding that location of stroke 
predicts cognitive performance, and extends previous research by 
demonstrating that sleep difficulties and history of depression uniquely 
contribute to cognitive difficulties after CVA. results highlight the 
importance of interpreting cognitive test performance in light of poor 
sleep and mood state.
Correspondence: Mario Dulay, Houston methodist Hospital, 3414 
Legends Garden Drive, Spring, TX 77386, United States. E-mail: 
mdulay@houstonmethodist.org

a. FedOr, a. KOzLOWsKI, M. LudWIG & F. HyLand. Is step-
count in exoskeleton-assisted locomotor training associated with 
cognitive functioning after stroke?
Objective: Approximately 800,000 cerebrovascular accidents (i.e. 
stroke) occur each year in the united states. Cognitive dysfunction is a 
common impairment following stroke. exercise has been associated with 
improved cognitive functioning in other neurological conditions. Clini-
cians are increasingly using assistive technology (i.e. robotic walking 
devices) to help individuals resume function after an injury. The current 
study sought to examine the association between the number of steps 
taken with a robotic-assistive walking device and recovery of cognitive 
functioning following stroke.
Participants and Methods: A sample of 56 participants was collected 
as part of a larger project using secondary analysis of existing data. 
Participants had an average age of 68.5 (±12.8), and were 39% 
female. Cognitive functioning was determined using scores on the FiM 
instrument at admission and discharge. Total step count while using 
the powered exoskeleton was recorded by clinicians. linear regression 
analyses were conducted in block format with discharge cognitive func-
tioning serving as the dependent variable.
results: results indicated the initial model (i.e. age, sex, length of stay, 
admission Cognitive FiM score) for predicting discharge cognitive func-
tioning was significant (F(5,50) = 6.87, p < 0.001). However, addition 
of the total step count did not provide significant predictive ability over 
the initial model (Δr2 = 0.013, p = 0.31).
Conclusions: Despite previous literature demonstrating positive associ-
ations between exercise and cognitive functioning, this relationship may 
not be applicable to the stroke population. several limitations such as 
small sample size, basic measurement of step count, and an inherent 
relationship between length of stay and step count (i.e. those with longer 
length of stays have more opportunity to accumulate steps) may also 
be attenuating the current results. Perhaps the most important limita-
tion is the ability of the Cognitive FiM to accurately measure cognitive 
functioning at admission and discharge.
Correspondence: Andrew Fedor, Kent Hall, Kent, OH 44242, United 
States. E-mail: AFedor1@kent.edu

T. FerLand, n. sCHWarz, L. nOrdsTrOM, L. PaGen, 
W.P. MILberG, r. MCGLInCHey & e. LerITz. Association of 
Metabolic Syndrome with Cognitive Function in Adults.
Objective: Metabolic syndrome (Mets), characterized by three or more 
co-occurring risk factors for cerebrovascular disease, represents a signif-
icant health concern, affecting nearly 45% of us adults over the age of 
50. The impact of individual risk factors, such as high blood pressure 
(BP), high cholesterol and obesity on cognitive function has been fairly 
well established. However, less is known about their cumulative effect 
on cognition. The purpose of this study was to examine how patterns 
of risk factors impact neuropsychological function.
Participants and Methods: sixty adults (mean age 57.50) under-
went a comprehensive battery of neuropsychological tests, as well as 
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measurement of BP, cholesterol, weight, and fasting glucose. eighteen 
participants were diagnosed with Mets according to nCeP-iii guide-
lines. A factor analysis of raw neuropsychological scores revealed three 
factors comprising memory, executive, and attention domains. groups 
were then compared on resulting factor scores, and physiological 
measures were related to cognitive domains.
results: The Mets group exhibited significantly worse performance on 
the executive function factor score. Within the whole sample, higher 
blood pressure, cholesterol, and glucose, were significantly associ-
ated with worse performance on measures of executive function; this 
appeared to be driven primarily by the Mets group.
Conclusions: These results demonstrate that Mets is associated with 
significant alterations to cognitive function and that the clustering of 
blood pressure, cholesterol, and glucose may have a specific impact on 
executive function.
Correspondence: Tori Ferland, VA Boston Healthcare System, 150 S 
Huntington Street, Boston, NH 02130, United States. E-mail: tori.
ferland@gmail.com

M.W.M. FOnG, J. sIeGeL, L. raMsey, G. sHuLMan & 
M. COrbeTTa. Neuroanatomic and Neuropsychological 
Correlates of Post Stroke Functional Status.
Objective: stroke outcome measures assess different dimensions of 
functional status. This study aimed to explore the underlying dimensions 
of a range of outcome measures in patients with first clinical stroke and 
examine neuroanatomic and neuropsychological predictors of outcome.
Participants and Methods: 132 first time stroke subjects completed a 
neuropsychological evaluation comprising of 5 domains (i.e., language, 
verbal memory, visual memory, attention, and motor) and neuroimaging 
within 2 weeks post stroke. 103 returned for a follow-up assessment 
at 3 months when they also completed a battery of outcome measures. 
A principal component analysis was used to examine the dimensions 
underlying functional outcome. separate linear regression models were 
used to predict functional status at 3 months from neuropsychological 
scores and lesion characteristics.
results: The principal component analysis revealed a two-factor struc-
ture among the functional measures, accounting for 79.7% of the vari-
ance. Factor 1 loaded on physical and cognitive tasks. Factor 2 loaded 
on emotional/well-being questions. Motor impairment was the only 
neuropsychological domain that significantly predicted Factor 1. After 
controlling for demographics and lesion size, it explains 40.9% of the 
variance. none of the neuropsychological domains were significantly 
associated with Factor 2. Damage to parietal deep white matter and 
subcortical regions (thalamus, basal ganglia) were significantly associ-
ated with poorer physical/cognitive function at 3 months post-stroke, 
explaining 10.9% of the variance. Frontal and temporal cortical damage 
was associated with better outcome.
Conclusions: Two dimensions were found across a wide range of stroke 
outcome measures. Motor function and lesion characteristics at 2 weeks 
post-stroke predict physical/cognitive function at 3 months post stroke.
Correspondence: Mandy W.M. Fong, Neurology, Washington University 
in St. Louis, 4444 Forest Park Avenue, Campus Box 8518, St. Louis, 
MO 63108, United States. E-mail: wfong@wustl.edu

I. K THIruseLVaM, J. rObbIns, L. MILLer & M. HauT. 
Anterograde Amnesia for Explicit and Implicit Information in a 
Case of Bilateral Hippocampal Stroke.
Objective: Case report of a neuropsychological evaluation of a female 
with infarcts involving the bilateral hippocampi and occipital lobes, the 
right parietal lobe, and thalamus, in addition to a remote left middle 
cerebral artery stroke affecting the left frontal lobe.
Participants and Methods: A 69-year-old, right-handed, Caucasian 
female with 18 years of education and bilateral hippocampal infarcts 
was administered standard clinical measures of verbal and visual 
memory, language, executive functions, intelligence, and experimental 
measures of implicit memory.

results: This patient demonstrated severe anterograde amnesia for 
explicit information, both on standard verbal and visual memory 
measures, and observation (e.g., no recall of examiner after leaving the 
room briefly). she also demonstrated impaired implicit memory on a 
verbal priming task and a procedural motor learning task. specifically, 
she showed learning over repeated trials, but could not retain the motor 
learning over a delay. she demonstrated retrograde amnesia for events in 
the past two years, impaired working memory, significant word-finding 
difficulties, and deficits in cognitive flexibility, inhibition, and abstrac-
tion. general intelligence, basic attention, visual problem-solving, and 
word-reading remained intact. The patient had limited insight into the 
degree of her memory impairment, and showed confabulation.
Conclusions: While it was expected that this patient would have 
amnesia for explicit material given her bilateral hippocampal stroke, 
her impaired implicit memory was an unexpected finding. in retrospect, 
her amnesia for implicit material was likely the result of prior lesions 
involving the association cortex and thalamus. These findings suggest 
lesions in the association cortex and/or the thalamus, in addition to 
the hippocampus, may produce amnesia for both explicit and implicit 
information.
Correspondence: Indrani K Thiruselvam, MA, Psychology, Marquette 
University, 751 W. Bode Circle, Unit 209, Hoffman Estates, IL 60169, 
United States. E-mail: tindrani@gmail.com

d. LeITner, H. MILLer & M. LIbben. Neuropsychological 
Evaluation Following Subsequent Bilateral Thalamic Infarct - A 
Case Study.
Objective: The occurrence of bilateral thalamic infarct (BTi) is rare, 
and prognosis is typically poor, often resulting in death or severe impair-
ments. Here, we present a case of a middle-aged woman with subsequent 
BTis. We compare and contrast the results of two neuropsychological 
evaluations over a one year period, and compare these findings to other 
reports of similar etiology.
Participants and Methods: The patient was a 57 year-old, right-
handed, married, Caucasian female who suffered a right thalamic 
hemorrhage subsequent to lacunar infarcts in the left thalamus. The 
neuropsychological evaluation included review of her medical records, 
interview (and follow-up) with the patient and her husband, compre-
hensive neuropsychological testing, as well as assessment of functional 
status using the Mayo-Portland Adaptability inventory - Fourth edition 
(MPAi-4).
results: The significant impairments noted across multiple cognitive 
domains were nearly identical to the initial evaluation one year prior. 
emotional and social dysfunction appeared to be secondary to cogni-
tive impairments. scores on the MPAi-4 suggested deficits ranging 
from moderate to severe for functional independence in the home and 
community. Discrepancies between self- and significant other-ratings 
were noted on the Participation subscale of the MPAi-4.
Conclusions: Cognitive deficits due to subsequent BTis are complex 
and appear stable over time. Higher levels of function (e.g., iADls) 
appear to be profoundly affected. While strong social supports help 
circumvent deficits, impaired self-awareness and emotional sequelae 
may increase risk of caregiver burden. sequelae of subsequent BTi 
show some similarity to those found in simultaneous BTi (e.g., severe 
memory impairment) that occur in the P1 segment of the posterior 
cerebral artery. This case expands previous findings by showcasing the 
longitudinal effects of subsequent BTis on cognitive, emotional, and 
social functions.
Correspondence: Damian Leitner, BSc. (Hons) Psychology, Kelowna 
General Hospital, 2268 Pandosy Street, Kelowna, BC V1Y 1T2, 
Canada. E-mail: Canadian_02@hotmail.com
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M.J. MOOre, n. sHaLeV, J. LeVensTeIn, C. GILLeberT & 
n. deMeyere. Dissociations Between Visual Neglect and Neglect 
Dyslexia.
Objective: Visuo-spatial neglect is a common neuropsychological 
syndrome characterized by lateralized attentional deficits. neuropsy-
chological evidence suggest that neglect can selectively impair percep-
tion in multiple reference frames, but any presumptive relationship 
between visuospatial neglect and neglect Dyslexia (nD) is still unclear. 
The purpose of this study is to determine whether dissociations exist 
between visuo-spatial neglect and nD.
Participants and Methods: We investigated nD using a sentence 
reading task and spatial and object neglect using the Hearts Cancella-
tion and Apple Cancellation tasks (oCs and BCos respectively). Both 
tests were administered to 535 subacute stroke patients.
results: nD occurred in 5.6% of patients and was characterized by 
consistently lateralized errors when reading words. We identified 30 
patients with clear cases of nD. of these patients, 22 exhibited right 
lateralized nD and 8 left lateralized nD. 50% of nD patients exhib-
ited neglect towards the contralesional side of the perceived space 
(‘egocentric’ neglect) and 37.5% neglected the contralesional part of 
a perceived object (‘Allocentric’ neglect). 45.8% nD patients exhibited 
no visuo-spatial neglect. nD was found to be dissociated from both 
allocentric (nD= 15) and egocentric neglect (nD= 12). 9 nD patients 
were found to perform normally when asked to read pronounceable 
pseudowords, suggesting that ability to read words with lexical content 
may be selectively damaged in some cases of nD.
Conclusions: Cumulatively, these findings suggest that nD is caused 
by a reading-specific attentional/perceptual cognitive deficit which is 
dissociated from both allocentric and egocentric neglect.
Correspondence: Margaret J. Moore, Neuroscience, B.S., Psychology, 
B.S. (in progress), Experimental Psychology, University of Oxford, 
14815 Van Pelt Drive, Goshen, IN 46526, United States. E-mail: 
mooremar@imail.iu.edu

Invited symposium 3. advances in Pediatric Mild 
TbI: Toward a neurobiopsychosocial Model

Chair: Keith O. yeates

discussant: H. Gerry Taylor

9:00–10:30 a.m.

K.O. yeaTes, a. PTITO, V.a. andersOn, M. KIrKWOOd 
& H. TayLOr. Advances in Pediatric Mild TBI: Toward a 
Neurobiopsychosocial Model.
symposium summary: Pediatric mild traumatic brain injury (mTBi), 
including concussion, is a significant public health problem, with the 
number of children seeking medical care rising dramatically. This 
symposium will summarize research on pediatric mTBi, including 
concussion, with the aim of highlighting the need for a multi-level, 
multi-dimensional approach to understanding and managing children 
with these injuries. The symposium will begin with a brief introduction 
by keith yeates, to provide a historical context, and then be followed by 
four speakers presenting on various aspects of assessment and manage-
ment of mTBi and a discussant. Alain Ptito will discuss neuroimaging 
as a diagnostic and prognostic tool. keith yeates will discuss neuro-
psychological testing as a predictor and outcome of pediatric mild TBi. 
Vicki Anderson will address psychosocial predictors of and influences 
on outcomes. Michael kirkwood will describe neuropsychological assess-
ment as an intervention model in pediatric concussion. gerry Taylor will 
act as discussant, integrating the themes that emerge from the individual 
presentations and highlighting future directions for research on mTBi. 
The symposium will conclude with an audience question-and-answer 
period. The goal of the symposium is to provide insights into recent 
advances in this important and developing area of research and to 

stimulate further scientific progress by promoting a neurobiopsycho-
social model of pediatric mTBi.
Correspondence: Keith O. Yeates, PhD, University of Calgary, 2500 
University Dr NW, Calgary, AB T2N1N4, Canada. E-mail: KYeates@
ucalgary.ca

a. PTITO. Neuroimaging as a Diagnostic and Prognostic Tool in 
Pediatric Concussion.
Functional magnetic resonance imaging (fMri) studies offer new infor-
mation about mild traumatic brain injury or concussion that cannot be 
obtained solely from conventional morphological imaging approaches. 
The goals of the talk will be to present the clinical picture of concussion 
and mild head injury in adults and children (aged 10-17 years), with an 
emphasis on sports. fMri data obtained from athletes and children with 
persistent post concussive symptoms will be described and compared. 
serial functional neuroimaging studies suggestive of recovery will also 
be introduced. We used fMri to investigate the neural mechanisms 
underlying working memory (frontal lobe function) and topograph-
ical orientation (hippocampal function) in a group of symptomatic 
concussed athletes and children. We have shown that the fMri tasks 
that were developed in adults could be validly used in children and 
that the working memory task that was previously proven to be useful 
in adults showed a similar attenuation of fMri signals in concussed 
children. However, unlike the concussed adults, the children had a 
diminished ability to recruit other brain regions and performed signifi-
cantly worse than controls on the working memory task, a finding not 
seen in adults. We also used a navigational memory task sensitive to 
functioning of the medial temporal region, including the hippocampus 
and parahippocampal gyrus. An attenuation of fMri signal was seen 
in the concussed subjects, with additional peaks in the hippocampus, 
suggesting that these subjects remained in a “learning phase” of the 
task. Taken together, these studies demonstrate that, not only can these 
tasks be applied in children; they also show potential as an assessment 
tool in the context of pediatric concussion.
Correspondence: Alain Ptito, PhD, Department of Psychology, McGill 
University Health Center, 3801 Université, Montréal, QC H3A 2B4, 
Canada. E-mail: alain.ptito@mcgill.ca

K.O. yeaTes, e.d. bIGLer, a. baCeVICe, b. banGerT, 
d. COHen, L. MIHaLOV, n. zuMberGe & H. TayLOr. 
Neuropsychological testing as an outcome and predictor in 
pediatric mild traumatic brain injury.
The role of neuropsychological testing in the management of pediatric 
mild traumatic brain injury (mTBi) remains controversial. neuropsy-
chological functioning can be viewed as an outcome in its own right, 
but also as a predictor of other outcomes, such as postconcussive 
symptoms (PCs). We recently examined neuropsychological test scores 
as both outcomes and predictors using data drawn from an ongoing 
prospective cohort study involving children 8-16 years of age with mTBi  
(n = 107) or orthopedic injuries (oi, n = 66), recruited from emergency 
departments at two large children’s hospitals in the Midwestern united 
states. They completed the niH Toolbox cognitive battery at 10 days 
and 3 months post-injury. They and their parents also rated PCs at both 
occasions. Children with mTBi displayed significant deficits in fluid 
cognitive skills at 10 days compared to the oi group, and more limited 
deficits at 3 months post injury. The groups did not differ on crystallized 
cognitive skills. The groups also differed in PCs at 10 days, but not at 3 
months. Post-acute fluid cognitive skills were a significant predictor of 
post-acute PCs, even when controlling for pre-injury symptoms. They 
were not as consistently a significant predictor of PCs at 3 months. 
These preliminary findings suggest that neuropsychological testing can 
differentiate children with mTBi from those with oi and also predict 
concurrent PCs during the post-acute period, but is less likely to show 
group differences or predict other outcomes at longer intervals post- 
injury. neuropsychological testing may play a role in assessing recovery 
from pediatric mTBi during the post-acute period.
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Correspondence: Keith O. Yeates, PhD, University of Calgary, 2500 
University Dr NW, Calgary, AB T2N1N4, Canada. E-mail: KYeates@
ucalgary.ca

V.a. andersOn, M. TaKaGI, s. bressan, G. daVIs, C. CLarKe, 
n. andersOn, s. HearPs, K. dunne & F. babI. Psychosocial 
Predictors of and Influences on Outcomes of Pediatric Concussion.
Objective: over recent years, in the context of wide media focus, the 
field of child concussion has become highly controversial, resulting in 
public concern for the safety of children participating in contact sports. 
evidence documenting the consequences of these injuries in children 
and factors contributing to poor outcomes is beginning to emerge. 
This presentation aims to consider the role of psychological factors for 
delayed recovery, and potential for intervention.
Participants and Methods: We conducted a prospective, longitudinal 
study following children and adolescents (n=138) with concussive inju-
ries, recruited from acute presentation to emergency medical services 
(T0) and followed-up at 1-4 days (T1), 2 weeks (T2), 1 month (T3) and 
3 months (T4) post-injury. our primary outcome was persistent post 
concussive symptoms (Post Concussive symptom inventory) at 2 weeks 
post-concussion, when symptom resolution is generally expected, and 
this was used to divide the sample into symptomatic (n=75) and asymp-
tomatic (n=59). These two groups were compared on the following 
variables: injury-related, cognition, child mental health, quality of life, 
and parent mental health.
results: The two groups did not differ with respect to physical or cogni-
tive symptoms, but the symptomatic group reported significantly more 
pre- and post-concussion internalizing problem behaviors (p=.001). At 
1 month follow-up the symptomatic group also demonstrated poorer 
quality of life (p<.05) and poorer parent mental health (p <.05).
Conclusions: These findings highlight the importance of considering 
child and family mental health pre- and post-concussion when formu-
lating causes of delayed recovery. This has implications for including 
psychological treatment for persisting post-concussive symptoms in 
children and adolescents.
Correspondence: Vicki A. Anderson, PhD, Child Neuropsychology, 
Level 4 East, Murdoch Childrens Research Institute, Flemington Road, 
Parkville, VIC 3052, Australia. E-mail: vicki.anderson@rch.org.au

M. KIrKWOOd. Neuropsychological Assessment as an 
Intervention Model in Pediatric Concussion.
Although most youth recover well after mild TBi, a sizable minority 
display postconcussive symptoms that persist for months or longer. 
yet a paucity of research has focused on how to treat persistent prob-
lems. neuropsychological assessment has become widely recognized as 
important in the clinical management of TBi. such assessment has the 
potential to improve outcomes after mild TBi in two primary ways. 
First, clinical neuropsychologists are well positioned to provide sound 
education after mild TBi, correcting common misconceptions held by 
patients, caregivers, and professionals. second, given expertise in, and 
instrumentation to thoroughly evaluate, brain injury, psychosocial func-
tioning, and typical and atypical development, neuropsychologists are 
also well positioned to differentiate among the many neurological, socio-
emotional, and developmental factors that have been found to influ-
ence symptom reporting following pediatric mild TBi. Disentangling 
the multiple factors that drive reported symptoms is key to finding the 
most effective intervention approaches. We recently completed a project 
using a prospective interrupted time series design that demonstrated 
the potential value of a one-time neuropsychological consultation in 
reducing postconcussive symptoms that had persisted for months in 
8-17 year olds after mild TBi. The consultation was also associated with 
high rates of parental satisfaction. As the study was quasi-experimental 
in nature, future work will require methodologically more rigorous 
designs to rule out other explanations (e.g., spontaneous change) for 
the positive outcomes.

Correspondence: Michael Kirkwood, Children's Hospital Colorado, 
13123 E. 16th Ave, Aurora, CO 80045, United States. E-mail: michael.
kirkwood@childrenscolorado.org

H. TayLOr. Discussion of Issues and Future Directions.
Despite the high incidence of mild traumatic brain injury (mTBi) in 
children, we have much to learn about the natural course of post-injury 
consequences, factors related to variability in outcome, and mecha-
nisms of effect. Three of the presentations focus on ways to identify 
children at heightened risk for persisting post-concussion symptoms 
(PCs). The findings suggest that persisting symptoms are related to 
pre- and post-injury internalizing problems, parent mental health, and 
post-injury quality of life (Anderson), as well as the acute effects of 
concussion as assessed in the eD and post-acute measures of cogni-
tive ability (yeates). The findings also demonstrate that persisting 
PCs are associated with altered patterns of neural activation during 
tests of memory and executive function (Ptito), suggesting a potential 
neural basis for these problems. These findings highlight the multiple 
neural and psychosocial factors that predispose youth to persisting PCs. 
Another presentation (kirkwood) suggests that children and families 
may benefit from early neuropsychological assessments that examine 
these multiple risk factors and manage outcomes for individual youth in 
accordance with this more complex array of considerations. The discus-
sion will highlight themes raised by the presentations, review method-
ological challenges of research in this area, and outline needs for further 
studies of the factors responsible for variability in outcomes and ways to 
improve assessment and management of pediatric mTBi.
Correspondence: H. Gerry Taylor, Department of Pediatrics, Case 
Western Reserve University and Rainbow Babies & Children’s Hospital, 
University Hospitals Cleveland Medical Center, W.O. Walker Building 
Suite 3150, 10524 Euclid Avenue, Cleveland, OH 44106, United States. 
E-mail: hgt2@case.edu

symposium 5. Interdisciplinary approaches 
to understanding Post-Operative Cognitive 

Complications in Older adults

Chair: Catherine C. Price

discussant: steve deKosky

9:00–10:30 a.m.

C.C. PrICe, J. brOWndyKe, T. GIOVanneTTI, T.F. FLOyd & 
s. deKOsKy. Interdisciplinary Approaches for Understanding 
Post Operative Cognitive Complications in Older Adults.
since mid-20th century there has been increasing concern for older 
adults’ risk of cognitive change, delirium, dementia and mortality after 
major surgery. yet there are still no accepted mechanisms for why some 
older adults experience post-operative cognitive complications. The 
topic is also of increasing concern given rising numbers of older adults 
electing major surgeries. This symposium will highlight recent niH 
funded interdisciplinary clinical and animal based research addressing 
the complex and controversial topic of post-operative cognitive changes 
and considerations for dementia thresholds. Tania giovannetti, neuro-
psychology/ Temple university, will summarize her team’s findings that 
pre-surgical cognitive function in very ill older adults having aortic valve 
replacement may be a more significant risk factor for outcome than the 
surgery itself. Dr. Jeffrey Browndyke, neuropsychology/ Duke univer-
sity, will present his team’s niH funded neuroimaging investigations 
in cardiac surgery patients showing pre-post functional connectivity 
changes in cognitively “well” older adults and the relationship of these 
imaging changes to short- and long-term global cognitive outcomes. Dr. 
Catherine Price, neuropsychology/ university of Florida, will incorpo-
rate data from niH investigations and argue that it is time to embrace 
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pre-operative cognitive and neuroimaging assessments for the purpose 
of risk assessment, mechanism exploration, and intervention design. Dr. 
Thomas Floyd, Anesthesiology/stony Brook university, will summarize 
one probable perioperative mechanisms of insult via his team’s animal 
based research studying anesthesia, hypoxia, and associated hippo-
campal and cognitive insults. Dr. steve Dekosky, neurology/ university 
of Florida, well known for his seminal work on Alzheimer’s disease, 
will integrate key findings of the four speakers and comment upon the 
importance of interdisciplinary research for perioperative wellness and 
associated dementia prevention.
Correspondence: Catherine C. Price, Ph.D., Clinical and Health 
Psychology, University of Florida, PO Box 100165, Gainesville, FL 
32610, United States. E-mail: cep23@PHHP.UFL.EDU

T. GIOVanneTTI, C.C. PrICe, M. FannInG, s. Messe, 
s.J. raTCLIFFe, a. LyOn, s. Kasner, G. seIdeL, J.e. baVarIa, 
W. szeTO, W. HarGrOVe, M. aCKer & T.F. FLOyd. Baseline 
Cognitive Function is Significantly Associated with Postoperative 
Death and Stroke in Aged Adults Following Aortic Valve 
Replacement.
Aortic valve replacement (AVr) for aortic stenosis (As) improves 
cardiac function and increases longevity but rare negative outcomes 
can be devastating. This study evaluated baseline demographic and 
cognitive predictors of perioperative stroke, study drop out and death 
over 1 year in elderly AVr patients. Participants undergoing AVr (n 
= 185; Mage= 76±6) for calcific As and 198 non-surgical, comparison 
participants with vascular disease (Mage=74±6) were evaluated at base-
line, 4-6 weeks, and 1 year post-surgery on the MMse and measures 
of episodic memory, language, visuoconstruction, working memory/
inhibition, and attention. surgery vs. non-surgery group differences 
in drop out and mortality were evaluated. surgery participants were 
subgrouped by perioperative stroke status (i.e., clinical stroke, silent 
infarct, no stroke). Among the surgical group, baseline demographic and 
cognitive differences were examined between participants who survived 
versus those who died and between those who suffered a peri-operative 
stroke versus those who did not. Compared to the non-surgery group, 
surgery participants were significantly more likely to drop or die (both 
p <.01). surgery participants who died had significantly fewer years 
of education, more medical comorbidities, reported more symptoms of 
depression, and lower cognitive scores on the MMse and all cognitive 
composites than surgical participants who completed the study (all p < 
.05). only medical comorbidities (p <.02) and tests of working memory 
(p <.02) and language (p< .02) were significant predictors of mortality 
in a multinomial logistic regression model. surgical participants with 
perioperative clinical stroke had lower baseline MMse and cognitive 
scores, though only the difference on the language tests was statistically 
significant (p < .05). These results indicate that poor pre-surgical cogni-
tion should be considered a risk marker for mortality, clinical stroke, 
and need for intensive post-surgical follow-up care.
Correspondence: Tania Giovannetti, PhD, Psychology, Temple 
University, Weiss Hall, Psych Dept, 1701 N 13th St, Philadelphia, PA 
19121, United States. E-mail: tgio@temple.edu

J. brOWndyKe. Postoperative Resting-state and Task-based 
Functional Connectivity Changes and Cognition Following 
Cardiac Surgery.
Postoperative cognitive dysfunction (PoCD) occurs frequently in elderly 
patients undergoing cardiac and non-cardiac surgery. PoCD is typically 
characterized by reductions in mental flexibility, information processing 
and memory. estimates vary, but on average, PoCD is present in 
15-25% of elderly patients at 4-6 weeks after surgery and impor-
tantly, can persist for years and increase the risk for later dementia. it 
is being recognized that certain pre-operative factors may predispose 
individuals to PoCD, but what is still less understood are the functional 
neurological underpinnings of transient and/or chronic PoCD. This 
presentation will present results from a niH-funded multidisciplinary 

study of resting-state and task-based functional connectivity changes 
in elderly patients undergoing aortic valve replacement and/or cardiac 
bypass (n=27) and non-surgical control participants with a history of 
cardiac disease (n=28). Postoperative resting-state functional connec-
tivity alterations at 6-weeks relative to presurgical baseline were found 
to be positively associated with postoperative global cognitive outcomes 
in patients, but not controls. These postoperative resting-state func-
tional connectivity changes were observed in areas associated with 
the default mode network. Additional alterations in task-based func-
tional connectivity were detected at 6-weeks in these cardiac surgery 
patients, which were also associated with postoperative global cognitive 
outcomes. The surgery-related task-based functional connectivity alter-
ations occurred in posterior midline and subcortical regions and suggest 
possible maladaptive compensatory action in brain networks governing 
cognitive control and memory.
Correspondence: Jeffery Browndyke. E-mail: j.browndyke@duke.edu

C.C. PrICe. The Challenge and Promise of Pre-Surgical Cognitive 
Profiles.
Despite numerous attempts to identify anesthetic or surgical mechanisms 
for cognitive decline after surgery, there are no definitive conclusions to 
date. Pre-operative patient characteristics such as age and education 
are, however, repeatedly reported as important predictors for post- 
operative cognitive impairment and complications. Here, the speaker will 
argue that it is time for interdisciplinary teams to explore mechanisms 
of perioperative cognitive decline based on the hypothesis that baseline 
cognitive vulnerabilities interact with specific anesthetic and surgical 
approaches. The speaker will present data from two data sources. First, 
data from the university of Florida pre-surgical center show that 1) 
a substantial number (~33%; based on sample of >700 older adults 
visiting the pre-surgical center) of older adult patients having major 
surgery are cognitively compromised relative to non-surgery matched 
peers and that 2) certain surgical groups are more cognitively impaired 
than others. second, data from an interdisciplinary prospective niH 
investigation studying neuroimaging predictors of cognitive decline after 
total knee replacement surgery (surgery n= 65; non-surgery n=65) show 
that pre-operative cognitive weaknesses in combination with measure-
ments of baseline neuroanatomical integrity contribute to severity of 
acute post-operative functional connectivity change. The data will stim-
ulate the audience to consider the viability of cognitive assessments 
within pre-surgical centers and the challenging new frontier of cognitive 
neuroscience research within the perioperative setting.
Correspondence: Catherine C. Price, Ph.D., Clinical and Health 
Psychology, University of Florida, PO Box 100165, Gainesville, FL 
32610, United States. E-mail: cep23@PHHP.UFL.EDU

T.F. FLOyd. The Hypoxia Inducible Factor and Aging-Related 
Postoperative Cognitive Dysfunction.
one probable mechanism to post-operative cognitive dysfunction is 
hypoxia. Hypoxia’s role in postoperative organ dysfunction in every 
other organ system (heart, liver, kidney) is well accepted, and the brain, 
most certainly, has greater oxygen demands and lesser tolerance for 
inadequate oxygenation than any of these other organ systems. At one 
end of the spectrum, severe hypoxia yields hypoxic encephalopathy. At 
the other end of the spectrum, voluminous evidence documents that 
mild-moderate hypoxia yields cognitive impairment, even in healthy 
individuals. indeed, mild-moderate hypoxia is surprisingly common and 
persistent postoperatively and is more frequent with aging. The Hypoxia 
inducible Factor (HiF) transcription system is the “master” regulator of 
the cellular response to hypoxia. HiF contributes to the transcriptional 
regulation of approximately 2000 genes involved in regulating a host of 
activities focused upon maintaining oxygen delivery, metabolic homeo-
stasis, and survival, to include glucose transport, glycolysis, and oxygen 
transport, angiogenesis. Coincidentally, the HiF controlled, hypoxia 
driven transcriptional responses supporting cell function and survival 
appear to be markedly impaired by aging, placing aging cells and the 
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maintenance of efficient cell function at risk during hypoxic stress. using 
animal based cognitive and postmortem data, the speaker will discuss 1) 
the association between disease-related hypoxia and cognitive function, 
2) the HiF system and its management of cellular hypoxia, and 3) the 
evolving role of HiF in supporting memory under hypoxic stress and 
the implications for PoCD in the aged.
Correspondence: Thomas F. Floyd, NY, United States. E-mail: Thomas.
Floyd@stonybrookmedicine.edu

symposium 6. neuropsychology and Technologies: 
Taking the lead on new opportunities for 

understanding brain-behavior relationships

Chair: Maria T. schultheis

9:00–10:30 a.m.

M.T. sCHuLTHeIs, a. raPHaIL, J. zaMzOW, K.L. VICKers, 
J. TessIer & K.J. MannInG. Neuropsychology and Technologies: 
Taking the lead on new opportunities for understanding brain-
behavior relationships.
Technologies have contributed to the growing changes in the field of 
neuropsychology- with some like neuroimaging significantly changing 
the role of the neuropsychologist. in our innovative-driven society, 
new technologies are being developed every day. For neuropsychology, 
this offers a unique opportunity for expanding our understanding of 
brain-behavior relationships. Most notably, technologies offer the 
opportunity to integrate our current assessment measures with other 
factors influencing cognition, resulting in a comprehensive evaluation 
of brain-behavior relationships. given the “real world” demands for 
complex and dynamic cognitive processing, it is arguable that technol-
ogies may offer a novel venue for improving overall ecological validity 
in neuropsychology. The current symposium brings together research 
that highlights the use of innovative technologies for examining cognitive 
performance in neurological populations. This includes 1) eye Tracking 
technology for examining the cognitive and physical demands of visual 
spatial skills in adults with Ms, 2) Actigraphy for defining the relation-
ship between sleep and cognition among adults with relapse-remitting 
Ms, 3) Virtual reality driving simulation for examining cognitive load 
and dual task driving among individuals with brain injury, and 4) using 
body sensors for measuring physiological responses and their role in 
anxiety and cognition in veterans with TBi/PTsD. each study will define 
both the strengths and the challenges of working with novel technolo-
gies, the unique metrics generated and how they vary from traditional 
measures of cognition. The session will conclude with a panel discussion 
about the future implications of integrating technologies into neuropsy-
chological research and training. specifically focusing on opportunities 
for interdisciplinary collaboration and training and considerations for 
matching technologies with the needs of neurological populations.
Correspondence: Maria T. Schultheis, PhD, Psychology, Drexel 
University, 3141 Chestnut Street, Stratton Building Suite 123, 
Philadelphia, PA 19104, United States. E-mail: schultheis@drexel.edu

K.L. VICKers, K.J. MannInG, n.z. raTzOn & M.T. sCHuLTHeIs. 
Testing the Limits: Using VR to Quantify the Impact of ABI on 
Driving.
Objective. Virtual reality allows neuropsychologists to examine 
complex, real-world behaviors with high ecological validity. The current 
study employed a virtual reality driving simulator (VrDs) to examine 
the effects of imposed secondary tasks on driving performance.
Participants and Methods. 17 participants with acquired brain injury 
(ABi; Mage = 39.45, 35% Female) and 27 healthy controls (HC; Mage = 
37.45, 45.2% Female) were recruited for the current study. All partic-
ipants were licensed and drove regularly. Participants completed two 
standardized VrDs drives: (1) a baseline drive with no distractions, 

and (2) the same route with three secondary tasks (Conversation, radio 
Tuning, and Coin sorting). order of tasks was counterbalanced across 
participants.
results. independent samples t-tests revealed no significant between-
group differences during the baseline drive. A series of 3 (Task) x 2 
(group) AnoVAs revealed that while the ABi group tended to go slower 
than the HC group in the presence of a distractor, F (1, 111) = 6.24,  
p = .01, = .05 (small), this did not depend on task, F (2, 111) = .40, 
p = .67. importantly, the ABi group also showed greater variability in 
speed, F (1, 110) = 10.97, p < .01, = .09 (medium), and lane position, 
F (1, 109) = 8.99, p < .01, = .08 (medium), across all secondary tasks. 
This effect was driven primarily by performance on measures requiring 
both a cognitive and motor load (radio Tuning and Coin sorting).
Conclusions. These results indicate that long-term driving difficulties 
following ABi are subtle and are most likely due to reduced cogni-
tive resources. Clinically, VrDs provides a safe way to test the limits 
of cognitive capacity during difficult driving situations, and provides 
information about situations most likely to cause difficulty following 
neurological compromise.
Correspondence: Kayci L. Vickers, MS, Psychology, Drexel University, 
421 S. 15th Street, Apt 3F, Philadelphia, PA 19146, United States. 
E-mail: kayci.vickers@gmail.com

J. TessIer, e. WHIPPLe, s. WInTer, K. rObInsOn & 
M.T. sCHuLTHeIs. Subjective and Objective Measurement of 
Distress During VR Driving in Veterans with PTSD.
Objective: examine subjective and objective distress in multiple driving 
conditions in Veterans with posttraumatic stress disorder (PTsD).
Participants and Methods: eighteen post-9/11 combat Veterans with 
PTsD were enrolled. Virtual reality Driving simulator (VrDs) was 
used to measure driving performance in baseline and challenge condi-
tions. subjective distress was measured with the subjective units of 
Distress scale (suDs) nine times during the session. objective distress 
was measured with heart rate variability (HrV), which was collected 
continuously using the empatica e4 wristwatch.
results: The average of the three challenge condition suDs ratings was 
utilized in analyses. Veterans with PTsD reported significantly higher 
suDs during the challenge condition (M = 48.19, SD = 23.01) than 
to the baseline condition (M = 33.50, SD = 19.02), t(17) = -2.67, p = 
.02. They demonstrated significantly higher HrV during the challenge 
condition (M = .18, SD = .05) than to the baseline condition (M = .15, 
SD = .03), t = 2.44, p = .02.
Conclusions: As expected, Veterans with PTsD experienced more 
distress during the challenge condition, which includes stimuli designed 
to increase anxiety (i.e., oncoming traffic). Contrary to expectation, 
they demonstrated greater HrV in the challenge condition. PTsD is 
associated with reduced HrV, which reflects an inflexible and unrespon-
sive autonomic nervous system. Veterans in this sample demonstrated 
an adaptive physiological response to distress (increased HrV). Thus, 
continuous measurement of objective distress enables a nuanced exam-
ination of response to anxiety and a combined impact on performance. 
This promising technology offers several novel clinical applications. For 
example, exposure therapies supplemented with VrDs coupled with 
noninvasive continuous measurement of distress examine individual 
performance in “dangerous” environments in a controlled but vivid 
setting and allow for integrating biofeedback to adaptively respond.
Correspondence: Jillian Tessier, Psychology, Drexel University, 133 S 
22nd St., Patio Apartment, Philadelphia, PA 19103, United States. 
E-mail: jt672@drexel.edu

e. VaKIL, M. OHayOn & O. aVIV. Direct and indirect measures 
of context in older versus young adult: The additive contribution 
of eye tracking.
Objective: The facilitation of memory for target stimuli due to simi-
larity of context in the learning and testing phases is known as the 
“Context effect” (Ce). Previous studies reported that while memory 
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for contextual information in older adults was impaired when measured 
directly Ce was preserved. in an attempt to obtain a better under-
standing of the underling cognitive processes while performing this task, 
eye movements were monitored for participants in both groups.
Participants & Methods: Twenty five older adults (mean age 83.71) 
and 24 matched controls (mean age 22.50) participated in this study. 
We employed a local-context stimulus array, presenting participants 
with photographs of trial-unique male faces shown wearing distinctive, 
trial-unique hats. Throughout the test, eye movements were recorded 
by the sensoMotoric instruments (sMi) reD-M remote eye-tracker that 
allowed free head movements, with a sampling rate of 120 Hz and high 
accuracy of 0.8°.
results: Consistent with previous results memory in older adults was 
impaired when measured directly but preserved when measured indi-
rectly (i.e. Ce). For both groups, eye tracking showed longer dwell-time 
on targets during the learning phase for the stimuli correctly answered.
Conclusions: The finding that eye movement patterns were similar 
for the two groups during learning but different during the test phase 
indicates that the source of the differences in memory performance 
between the groups is at the retrieval rather than the encoding stage of 
learning. This study demonstrates the potential benefits of eye tracking 
to enhance understanding of underling cognitive processes.
Correspondence: Eli Vakil, PhD, Psychology, Bar Ilan University, Bar 
Ilan University Ramat Gan, Ramat Gan 52900, Israel. E-mail: vakile@
mail.biu.ac.il

J. yuan & r. HOLTzer. HbO 2 Variability During Single- and 
Dual-Task Gait in Older Adults.
Objective: evidence that mobility and cognition are interrelated is 
robust, especially in older adults. To date, functional neuroimaging 
studies of gait have exclusively focused on average patterns of neural 
activity. emerging neuroscience research suggests that variability of 
neural activity may also have intrinsic meaning. As such, examining 
variability of neural activity during locomotion would offer novel 
insights into the inherently dynamic nature of the brain. The objective 
of this study was to compare variability of neural activity during simple 
and attention-demanding gait in older adults.
Participants & Methods: Functional near-infrared-spectroscopy 
(fnirs) was used to assess oxygenated hemoglobin (Hbo2) levels in 
the prefrontal cortex (PFC) during locomotion in 347 non-demented 
older adults (mean age = 76 years; %female = 55). Hbo2 variability 
was operationalized as the standard deviation of Hbo2 levels across six 
continuous straight walks under single-task (normal walk) and dual-
task conditions (walking-while-talking). reliability and validity for this 
walking paradigm have been previously established.
results: A linear mixed effect model revealed significantly higher Hbo2 
variability in dual-task compared to single-task gait (estimate = -.841, 
p >.000; 95% Ci [-.125, -.043]). The analysis controlled for gender, 
age, education, and disease comorbidity.
Conclusions: This study provided the first evidence that Hbo2 vari-
ability is higher in the PFC during dual-task compared to single-task 
gait. our results are in line with accumulating evidence from studies of 
behavioral variability that demonstrate increased variance in cognitive 
or gait performance during tasks requiring greater executive control 
processes. These initial findings encourage the future use of variability 
measures to examine functional neural correlates of gait in older adults.
Correspondence: Jennifer Yuan, Yeshiva University, 720 Greenwich 
Street #8F, New York, NY 10014, United States. E-mail: jenniferdyuan@
gmail.com

Paper session 9. epilepsy

Moderator: Joseph I. Tracy

9:00–10:30 a.m.

J.I. TraCy. Functional Connectivity in Epilepsy.
This talk will focus on resting state functional connectivity (rsFC) in 
epilepsy. Three recent findings will be highlighted. First, depending 
on the age of seizure onset brain network modularity and connectivity 
can be disrupted in distinct ways both at the global and local level, 
with mesial temporal sclerosis a mediating factor in these effects. such 
perturbations may have different implications for regional plasticity and 
adaptive reorganization. second, data will be presented to challenge the 
view that the resting state fMri signal in epilepsy is stable over time, 
generating insights into the large scale temporal dynamics of network 
organization. lastly, we will examine data addressing the relationship 
between task-fMri and intrinsic resting state networks, focusing on 
the domain of language. our findings suggest that intrinsic networks 
capture a broad swath of bilateral activity, reflecting a set of pre-po-
tent language regions. Task-related fMri can then be understood as a 
winnowing down and selection of the larger, subsuming language-ready 
rsn. such data provides a mechanistic explanation of how language 
network spatial representations shift between an unfocused condition 
(resting-state) and a focused/task constrained covert speech task.
Correspondence: Joseph I. Tracy, Ph.D./ABPP, Neurology, Thomas 
Jefferson University/Sidney Kimmel Medical College, 901 Walnut Street, 
Health Sciences Bldg Ste 447, Philadelphia, PA 19107, United States. 
E-mail: joseph.tracy@jefferson.edu

d.e. Marra, L. GLass, d. sabseVITz, e.e. Quasney, 
J. bInder, W. MueLLer, M. raGHaVan & s. sWansOn. 
Cognitive Reserve Predicts Post-Operative Cognitive Outcomes 
in an Epilepsy Population.
Objective: Cognitive reserve (Cr), or the brain’s resiliency to injury or 
disease, has been understudied in an epilepsy sample. Thirty to sixty 
percent of individuals who undergo anterior temporal lobectomy (ATl) 
to treat intractable epilepsy experience cognitive decline. This study 
examined how educational attainment (eA) predicts post-operative 
(Po) cognitive decline.
Participants and Methods: Two hundred forty-three patients,  
(Meducation = 13.00, 52% right-Tle, 48% left-Tle) underwent compre-
hensive neuropsychological examinations pre-and-post ATl. Hierar-
chal regressions were conducted to examine the ability of eA to predict 
cognitive changes after controlling for pre-operative scores. The odds of 
experiencing clinically significant decline for those with low eA (leA; 
≥12 years education) vs High eA (HeA; 13+ years education) were 
determined via logistic regression. These findings were further explored 
for patients with left-ATl versus right-ATl.
results: After controlling for pre-operative scores, higher eA predicted 
better Po test scores for measures of verbal and visual memory, language, 
and executive functioning (p’s < .05). For all patients, leA had higher 
odds (2.00) of experiencing decline in verbal memory. leA/left-ATl 
resections had higher odds of decline compared to HeA/left-ATl for 
tests of verbal memory (odds range: 2.51-3.28) and confrontation 
naming (odds = 5.37). Whereas, leA/right-ATl patients had higher 
odds of decline for visual memory only (odds = 2.49).
Conclusions: Cr is a significant predictor of Po cognitive outcomes and 
should be further investigated in an epilepsy population. Furthermore, 
post-secondary education appears to be protective of post-operative 
decline in the verbal domain (naming and verbal memory) for left-ATl 
and visual memory for right-ATl patients.
Correspondence: David E. Marra, MS, Psychology, Marquette University, 
1616 N. 50th St, Milwaukee, WI 53208, United States. E-mail: david.
marra@marquette.edu
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K. OsIPOWICz & J.I. TraCy. Normative Anticorrelation Inhibits 
Seizure Generalization in Mesial Temporal Lobe Epilepsy.
Objective: Previously, we demonstrated anticorrelated connectivity 
from the epileptogenic mTl to the contralateral hemisphere in unilat-
eral mTle patients, and saw a marked absence of this anticorrelated 
connectivity in those with bilateral interictal activity (Tracy et al., 
2014). We postulated that this anticorrelated connectivity serves a 
neuroprotective function, inhibiting the spread of seizure activity to 
the epileptic mTl. Here, we sought to extend our previous findings and 
to test the hypothesis that this contralateral anticorrelated connectivity 
is neuroprotective.
Participants and Methods: We used a large homogenous sample 
(all candidates for mesial temporal lobe resection) of mTle patients 
(n=111) classified according to the presence of seizure generalization 
and matched controls (n=114). Voxelwise comparisons of resting 
state connectivity of the mesial temporal lobe was compared between 
patient groups and controls; additionally, we analyzed the relationship 
of connectivity with pathology and cognitive variables.
results: When focal patients were compared to controls, we found few 
differences in mTl connectivity, however, when patients with evidence 
of generalization were compared against either the control or focal 
groups, we observed a conspicuous absence of contra-ictal frontal and 
parietal anticorrelation. Additionally, the association between epilepto-
genic zone connectivity and epilepsy duration showed an inverse correla-
tion between the negative connectivity to these frontal and parietal 
regions.
Conclusions: These results replicate and extend our previous findings of 
anticorrelated connectivity and clarify our theory that this is a normative 
inhibitory function, which in the context of mTle may be neuroprotec-
tive serving to inhibit the spread and generalization of seizure activity.
Correspondence: Karol Osipowicz, Ph.D., Psychology, Drexel University, 
3141 Chestnut St, 204 Stratton Hall, Philadelphia, PA 19104, United 
States. E-mail: kzo22@drexel.edu

W. sCHraeGLe, n. nussbauM & J.b. TITus. Hippocampal 
Sclerosis is a Risk Factor for Depression Features in Youth with 
Temporal Lobe Epilepsy.
Objective: Temporal lobe epilepsy (Tle) increases the risk for depres-
sion, but the role of hippocampal sclerosis (Hs) is unknown. Because 
impairments in executive functioning (eF) are known to be associated 
with depression, we explored the relationship between Hs, eF, and 
depression in pediatric Tle.
Participants and Methods: 
The study included 62 patients with Tle (Hs, n=17) age 8-16 years. eF 
was assessed with the D-keFs (Verbal Fluency), WisC-iV (Digit span), 
WCsT (Perseverative errors), and the BrieF (Mi & Bri). Depression 
features were assessed with the BAsC-2:Prs.
results: 
Correlational analyses revealed associations between depression and 
WCsT, Bri, and Hs (p ≤ 0.01). Hs correlated with WCsT (p<0.05). 
AnoVA revealed higher depression ratings and more perseverative 
errors on the WCsT in youth with Hs (p<0.05). no differences were 
found for the Bri variable (p>0.10). This difference in WCsT was 
found to mediate the significant relationship between Hs and depres-
sion. logistic regression indicated Hs was associated with a fourfold 
increase in depression (p<0.05).
Conclusions: The current work identifies Hs as a risk factor for depres-
sion in pediatric Tle and suggests a relationship between Hs and poor 
executive functioning. Hs may be associated with greater limbic system 
disruption, which may lead to impaired executive control and poor 
coping and emotional adjustment. As Hs is not modifiable, these find-
ings suggest eF intervention may be a potential modality for improving 
HrQol in youth with Tle.
Correspondence: William Schraegle, The University of Texas, Austin, 
1307 Kinney Ave #114, Austin, TX 78704, United States. E-mail: 
waschraegle@gmail.com

r.C. breWsTer, T.z. KInG, b. CrOssOn, J.a. Turner & 
d.L. drane. White Matter Correlates of Verbal Memory in Left 
Temporal Lobe Epilepsy: A Study of Structural Connectivity.
Objective: Although verbal memory deficits are prominent cognitive 
sequelae in left temporal lobe epilepsy (lTle), relationships between 
verbal memory and left temporal lobe white matter integrity (WMi) are 
unclear. Presumed measures of WMi, fractional anisotropy (FA) and 
mean diffusivity (MD) were determined along the left fornix (FrX), 
uncinate fasciculus (uF), and parahippocampal cingulum (PHC) in 
participants with lTle, right Tle (rTle), and controls. We hypoth-
esized that the lTle group would demonstrate the lowest FA and 
highest MD of the three groups, and predicted relationships between 
these measures and verbal memory performance in the Tle groups.
Participants and Methods: Mean FA and MD were extracted from 
diffusion-weighted images of 23 participants with lTle (mean 
age=39.35, SD=16.92; 69% female), 21 with rTle (mean age=40.62, 
SD=11.64; 62% female) and 20 controls (mean age=37.50, SD=13.88; 
75% female) along three left hemisphere target tracts and the left 
corticospinal tract (CsT; a control region). All Tle participants were 
left-language dominant presurgical candidates. Tle participants 
completed word list recall, story recall, confrontation naming, vocabu-
lary, and motor dexterity (control task) measures.
results: PHC FA was lower in the lTle group (M=0.34, SD=0.07) 
than in the rTle group (M=0.35, SD=0.08), and controls (M=0.38, 
SD=0.04), F(2, 47.94) = 4.71, p <.05, ω2 = .040. lTle PHC FA 
was negatively correlated with vocabulary (r=-.53, p<.05) and naming 
(r=-.51, p<.05). rTle PHC FA was positively correlated with list 
learning (r=.64, p<.05), and PHC MD was negatively correlated with 
list learning (r=-.65, p<.05). There was no relationship between FA or 
MD and the control task for either group.
Conclusions: Current results highlight left temporal PHC WMi as 
affected in lTle and differentially related to verbal memory func-
tioning based on Tle group. These findings support previous literature 
describing white matter disruption in lTle and related verbal memory 
dysfunction.
Correspondence: Ryan C. Brewster, Georgia State University, 11070 
Strathmore Drive, Los Angeles, CA 90024, United States. E-mail: 
rbrewst@gmail.com

J. sPaT, e. rOMan, e. raMIrez-COOMbs, s. MandeLbauM, 
V. GuzMan, L. LanGan, L. MarCuse & H.a. bender. 
Healthcare Disparities and Cognitive Performance Among 
Minority Patients with Epilepsy.
Objective: The literature examining healthcare disparities in epilepsy 
suggests that historically under-represented racial and ethnic minority 
groups are at higher risk of receiving sub-optimal care when compared 
to their non-minority counterparts. such disparities are closely related 
to low ses and higher rates of poverty, which contributes to poorly 
understood symptom management and lack of access to specialized care. 
As a direct result of these factors, a prolonged duration of untreated 
seizures and/or poorly controlled seizures can result in significant cogni-
tive deficits. The present case series examines this alarming public health 
concern in under-represented racial and ethnic minority patients with 
a history of life-long, un-/under-treated epilepsy.
Participants and Methods: Consecutive case series (n=6) referred for 
pre-surgical neuropsychological evaluation from 2010-2016 at Mt. sinai 
epilepsy Center. All patients were non-u.s. born, ranged in age from 
25 to 67 years, self-identified as having low ses and had a life-long 
history of seizures beginning in childhood.
results: Though all the patients had been experiencing seizures since 
a very young age, all were diagnosed 5-10 years after seizure onset, 
attributing this delay in adequate medical care to ongoing psychosocial 
stressors, poor access to healthcare, and low health literacy. Cognitively, 
patients who had a longer delay in diagnosis exhibited the most global 
and profound cognitive impairments, despite being evaluated in their 
native language via culturally-sensitive batteries.
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Conclusions: in this case series, racial and ethnic minorities with 
epilepsy had several year lag from seizure onset to treatment, thereby 
contributing to increased risk of cognitive impairments. These results 
highlight the clear need to conduct high-quality, high-impact research 
focused on historically- under-studied and under-represented racial and 
ethnic populations in an attempt to reduce the gap in service delivery 
and improve quality of life.
Correspondence: Jessica Spat, Ph.D., 1468 Madison Avenue, NY 10029, 
United States. E-mail: jessica.spat@mssm.edu

Paper session 10. Medical / Infectious disease

Moderator: Marc norman

9:00–10:30 a.m.

d.P. sHePPard, s.M. TIerney, V.M. KOrdOVsKI, 
M.P. FayTeLL, G. aVCI & s.P. WOOds. A Comparison of the 
Sensitivity, Reliability, and Stability of Three Diagnostic Criteria 
for HIV-Associated Neurocognitive Disorders.
Objective: HiV-associated neurocognitive disorders (HAnD) are present 
in an estimated 50% of HiV-infected individuals, yet the multiple diag-
nostic criteria currently available can yield varying prevalence rates. The 
present study examined the frequency, sensitivity, and reliability of three 
diagnostic criteria (DsM-5, Frascati, gisslen) for HAnD.
Participants and Methods: Participants included 361 adults with HiV 
disease and 199 seronegative comparison subjects with broadly compa-
rable demographics who completed a comprehensive research neuro-
psychological battery to determine neurocognitive status as defined by 
the DsM-5, Frascati, and gisslen neurocognitive criteria for HAnD. 
Participants were assessed for everyday functioning impairment using 
self-report and clinician-ratings. A subset (n=146) of the HiV+ group 
was assessed 14.3 (.2) months later using an identical battery.
results: Across a series of logistic regressions, HiV serostatus was 
associated only with Frascati-defined neurocognitive impairment 
(p=.027, or=1.7[1.1, 2.7]), but not DsM-5 or gisslen-defined neuro-
cognitive impairment (ps>.05). results showed DsM-5 and Frascati 
criteria agreed on 71% of observations, Frascati and gisslen showed 
agreement on 80%, and DsM-5 and gisslen criteria showed agree-
ment on 46%. only Frascati-defined neurocognitive impairment was 
a significant predictor of everyday functioning impairment (p=.002, 
or=2.3[1.4,3.8]). DsM-5 criteria evidenced significantly fewer incident 
(ps < .001) and significantly more remitting (ps < .001) neurocognitive 
disorders compared to using Frascati and gisslen criteria.
Conclusions: reliability across the three diagnostic criteria was poor, 
while Frascati criteria evidenced the best sensitivity and specificity to 
HiV and accuracy for predicting everyday functioning outcomes. Future 
studies should aim to examine gold standard biological markers (e.g., 
Apoeε4) and clinical health outcomes that might be associated with 
specific diagnostic criteria.
Correspondence: David P. Sheppard, Psychology, University of Houston, 
1800 El Paseo St. Apt. 414, Houston, TX 77054, United States. E-mail: 
dsheppard.uh@gmail.com

T. KuHn, z. MaHMOOd, T. WILLIaMsOn, s. bOOKHeIMer, 
C. HInKIn & a. THaMes. Accelerated Brain Aging and Cognitive 
Decline in HIV.
Objective: Many studies have found that older HiV-positive adults are 
more vulnerable to cognitive problems than healthy elderly controls 
with recent evidence supporting the contention that HiV accelerates 
brain aging. Therefore, this study sought to determine whether (1) HiV 
infection results in accelerated brain aging; (2) Accelerated brain aging 
is associated with cognitive decline.
Participants and Methods: Accelerated brain aging was defined 
as the difference between expected age-based DTi metrics of brain 

integrity [fractional anisotropy (FA), diffusivity (MD)], determined 
using a regression equation using age, gender and education to predict 
FA and MD in HiV- controls (n = 36), and the observed FA/MD in our 
entire HiV+ sample (n = 72). Paired-samples t-tests were conducted 
to evaluate whether observed and predicted FA/MD values differed 
in the HiV+ group. Correlation analyses were conducted to determine 
the association between FA/MD discrepancy scores and age as well as 
cognitive performance.
results: MD in the HiV+ group was significantly higher than expected 
for their age (t(1, 71) = 4.230, p < 0.001). Age was correlated with both 
FA (r = 0.302, p = 0.010) and MD (r = -0.673), p < 0.001) discrep-
ancy scores, suggesting that as they age, HiV+ participants displayed 
greater age-related brain changes. Further, MD discrepancy scores 
were significantly correlated with global cognitive function (r = -0.321,  
p = 0.007) which was driven by an association with learning (r = -0.250, 
p = 0.037). FA discrepancy scores were also significantly correlated 
with global cognitive performance (r = 0.352, p = 0.002) and learning 
(r = 0.277, p = 0.020).
Conclusions: HiV infection can result in accelerated brain aging and 
this HiV-associated accelerated brain aging was associated with worse 
cognitive performance in multiple domains.
Correspondence: Taylor Kuhn, M.S., University of Florida, 317 SW 54th 
Dr, Gainesville, FL 32607, United States. E-mail: tkuhn@phhp.ufl.edu

e. LOJeK, a. PLuTa, b. szyMansKa, n. GaWrOn, 
M. sObansKa, a.r. aMbrOzIaK, T. WOLaK, P. bIenKOWsKI, 
H. sIenKIeWICz-JarOsz, a. sCInsKa-bIenKOWsKa, s. raO 
& r. bOrnsTeIn. Neurocognitive and Brain Functions in Highly 
Functioning and Successfully Treated Young HIV Seropositive 
Men.
Objective: Despite successful treatment, neurocognitive and brain 
dysfunction can be still present in HiV(+) individuals for unclear 
reasons. This study aimed to examine a wide variety of neuropsycho-
logical, neurophysiological and social functions in highly functioning, 
successfully treated young HiV(+) men.
Participants and Methods: Thirty HiV(+) men with an undetect-
able viral load and no comorbidities and 20 HiV(-) healthy controls 
aged 25-35 participated in the study. The groups were comparable 
on age, sex, education, work status, social and physical activity, social 
support, dieting and mood. Drug users, patients with chronic or progres-
sive diseases were excluded from the study. The assessment included 
a comprehensive battery of neuropsychological tests and Mri/fMri 
examinations (n-back task).
results: Despite preserved abilities on general intelligence, reasoning, 
language, psychomotor skills and mood, HiV(+) individuals showed 
significant impairment compared with the controls in the domains of 
attention, working memory and executive function (VMs Forward and 
Backward, Digit span Backward, perseverations in the WCsT and the 
rFFT). HiV(+) group did not differ from the controls on the subjective 
estimation of their cognitive skills. no marked grey matter differences 
were found. The number of correct of answers in the n-back task was 
comparable in both groups, but there were differences in the patterns 
of brain activation during the performance. Despite similarities between 
the groups, HiV(+) individuals demonstrated significantly higher acti-
vation compared with the controls in inferior frontal gyrus bilaterally 
and middle frontal gyrus in right hemisphere. They also showed mark-
edly decreased activation in superior parietal lobule in right hemisphere 
in comparison with HiV(-) subjects.
Conclusions: This study showed that even in successfully treated, 
highly functioning, young HiV(+) men, there are subtle neurocogni-
tive deficits most possibly compensated by the activation of neural and 
cognitive reserves.
Correspondence: Emilia Lojek, Ph.D., Psychology, University of Warsaw, 
Stawki 5/7, Warsaw 00-183, Poland. E-mail: emilia@psych.uw.edu.pl
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M. HarCIareK, a. ManKOWsKa, J. MICHaLOWsKI, 
J.b. WILLIaMsOn, b. bIedunKIeWICz, a. debsKa-sLIzIen 
& K.M. HeILMan. Allocation of Spatially Directed Focal Attention 
in Patients With End-Stage Renal Disease Receiving Dialysis: 
Attentive But Too Engaged.
Objective: Patients receiving dialysis often reveal cognitive impairments 
and the improper allocation of directed attention may play a role in 
their cognitive dysfunction. There are several possible attention func-
tions that may be impaired including distractibility, sustained attention 
and spatial allocation of attention. The allocation of spatially directed 
focal attention has not been fully studied in this population. Thus, this 
research was designed to investigate if patients receiving dialysis may 
have problems spatially allocating and/or disengaging focal attention.
Participants and Methods: Thirteen non-demented adequately 
dialyzed patients with end-stage renal disease and 15 demographically 
matched healthy controls performed a Posner-type visual attention task, 
where to the left and right of the central point two boxes were displayed 
in which an imperative stimulus could appear. in each trial, this stimulus 
was preceded by a right or left preparatory cue (box highlighting) that 
was valid in 80% of the trials and invalid in 20%.
results: in comparison to healthy controls, the patients receiving dial-
ysis responded more slowly to trials with invalid cues. in contrast, there 
was no group difference for trials with valid cues. There were also no 
group differences in error rates, regardless of the cues’ validity.
Conclusions: The results of this study suggest that patients with 
end-stage renal disease need more time to disengage from invalid cues, 
but they do not seem to have difficulties allocating spatially directed 
focal attention in response to valid cues. The mechanism that could 
account for these patients’ defective ability to disengage (attentional 
grasp) is not known. However, disengagement disorders are often asso-
ciated with frontal-subcortical brain dysfunction, and impairments of 
these networks are frequently reported in this population.
Correspondence: Michal Harciarek, Psychology, University of Gdansk, 
Bazynskiego 8, Gdansk 80-309, Poland. E-mail: psymh@ug.edu.pl

J. eVans, e. buCHard-MaCdOnaLd & L. PauL. Balancing the 
Demands of Two Tasks: An Investigation of Cognitive-Motor Dual-
Tasking in Relapsing Remitting Multiple Sclerosis.
Objective: People with relapsing remitting Ms (PwrrMs) suffer dispro-
portionate decrements in gait performance when walking is combined 
with a cognitive task. There has been much less investigation of the 
impact of cognitive demands on balance. We investigated whether: (1) 
PwrrMs show disproportionate decrements in postural stability under 
dual-task conditions compared to healthy controls; (2) dual-task decre-
ments are associated with everyday dual-tasking difficulties; (3) mood/
fatigue are associated with dual task decrements.
Participants and Methods: 34 PwrrMs and 34 matched controls 
completed cognitive (backward digit span) and balance (movement 
of centre of pressure on a Biosway, on stable and unstable surfaces) 
tasks under single and dual-task conditions. everyday dual-tasking was 
measured using the Dual-Task Questionnaire. Mood was measured by 
the Hospital Anxiety and Depression scale. Fatigue was measured via 
the Modified Fatigue index scale.
results: The groups were well-matched on age, gender, years of educa-
tion, pre-morbid iQ and digit span. Compared to controls, under dual-
task conditions PwrrMs showed a significantly greater decrement 
in digit span on stable and unstable surfaces (both p<0.001), and in 
postural stability on an unstable surface (p=.007), but not a stable 
surface. PwrrMs reported higher levels of everyday dual-tasking diffi-
culties (p<.001). Decrement scores were not correlated with everyday 
difficulties or fatigue. stable surface balance decrement scores were 
significantly associated with levels of anxiety (rho=.527, p=.001) and 
depression (rho=.451, p=.007).
Conclusions: rrMs causes difficulties with dual tasking, impacting 
balance, particularly under challenging conditions, which may increase 
risk of gait difficulties and falls. The striking relationship between 
anxiety/depression and dual-task decrement suggests that worry may 

be contributing to dual-task difficulties, and raises the possibility that 
therapeutic interventions aimed at managing worry may improve  
cognitive-motor dual-tasking.
Correspondence: Jonathan Evans, University of Glasgow, mental health 
& wellbeing, Glasgow G12 0XH, United Kingdom. E-mail: Jonathan.
Evans@glasgow.ac.uk

r.M. bOWLer, s.W. adaMs & u. dydaK. Neuropsychological 
Test Performance in Relation to MRI Manganese Deposition in 
the Brain.
Objective: There is a long history of welding exposure leading to 
elevated levels of manganese (Mn), causing a Parkinson’s-like syndrome 
in those overexposed. This study examines the results of neuropsycho-
logical testing of 30 active welders from a semi-trailer manufacturing 
plant in indiana with Mn exposure, and 21 demographically similar but 
unexposed controls, individually administered brief clinical neuropsy-
chological test battery.
Participants and Methods: Tests chosen for assessments included the 
domains reported to be impaired from Mn exposure: Cognitive Flexi-
bility and executive Function, Working Memory/Attention & Concen-
tration and learning, Visuospatial Memory, Visuomotor Tracking 
speed, Verbal skills, Motor Function and effort.
results: Welders were exposed to Mn in air (ACgiH TlV = 0.02 mg/
m3) of 0.12 mg/m3 ± 0.03 mg/m3, for an average duration of 13.3 
years. Manganese accumulation in the brain was measured using Mri 
T1 relaxation times in 8 brain regions (rois): bilateral globus pallidi, 
frontal lobes, caudate nuclei, and substantia nigra. The welders scored 
significantly worse than controls on rey-osterrieth Copy, Digit span 
total and longest forward, Fruit naming, and the Parallel lines test 
evaluating graphomotor tremor, and shorter Mri T1 relaxation times 
than controls in the bilateral globus pallidi, right substantia nigra, left 
caudate nucleus, and the bilateral frontal lobes. Tests of verbal abili-
ties (Animal & Fruit naming), verbal learning (WHo-uClA AVlT), 
working memory and verbal recall (Digit span), fine tactile manipu-
lation (grooved Pegboard), and graphomotor tremor (Parallel lines) 
were associated with increased Mn deposition in all but the right frontal 
lobe and right substantia nigra.
Conclusions: The relationship between Mri Mn deposition and neuro-
psychological test performance substantiates early clinical dysfunction 
associated with Mn exposure.
Correspondence: Rosemarie M. Bowler, SFSU, 8371 Kent Dr, El Cerrito, 
CA 94530, United States. E-mail: rbowl@sfsu.edu

Poster session 7. neuropsychiatry

9:30–10:45 a.m.

drug/Toxin-related disorders (Including 
alcoholism)

L. COLeMan, K. WOOTen & d.G. neMeTH. Prenatal Opioid 
Abuse (POA) Causes Children’s Learning/Attentional Problems.
Objective: According to the 2014 Prescription Drug Abuse During Preg-
nancy website, children exposed to prenatal opioid abuse are “at risk 
of abnormal brain development throughout early childhood,” which 
includes learning difficulties and poor academic skills. These children 
are also likely to exhibit behavioral and attentional problems (Minnes, 
2011). Children exposed to prenatal opioid abuse (PoA) tend to be more 
impulsive, have difficulty regulating their emotions, and have lower 
processing speed skills than non-exposed children (Mathias, 1998). The 
purpose of this presentation is to examine the effects maternal opioid 
abuse during pregnancy has on the learning and attentional abilities 
of the children.
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Participants and Methods: PoA children ages 5-7, two female and 
male, evaluated at The neuropsychology Center of louisiana, llC, 
were compared with the current literature on behavioral, attentional, 
and learning styles of PoA children.
results: Based on testing results, our PoA children have all been diag-
nosed with ADHD, combined type (Mean ToVA Attention Compar-
ison score of -6.59); exhibit learning and impulsivity problems; and 
present with low Processing speed (Mean Processing speed index score 
of 6.67%). They also had difficulties in academic skills, such as reading, 
math, and written language.
Conclusions: our PoA children’s data was consistent with the liter-
ature, which suggested that prenatal opioid exposure does affect 
children’s learning, attentional, and behavioral development. Their 
developmental difficulties are being treated by behavior therapy and 
medication. The results of these evaluations will be highlighted in this 
poster presentation.
Correspondence: LaJae Coleman, B.S., 4611 Bluebonnet Blvd., Suite B, 
Baton Rouge, LA 70809, United States. E-mail: lajae.coleman@gmail.
com

e. GILbarT, n.e. WrIGHT & K.M. LIsdaHL. Marijuana Use, 
Aerobic Fitness, Mood, and Disinhibition in Emerging Adults.
Objective: 44.4% of 12th graders report lifetime marijuana (MJ) use 
(Johnston et al., 2015). repeated CB1 binding due to THC results in 
downregulation of the endocannabinoid system in cortex and limbic 
regions (Hirvonen et al., 2012), while aerobic exercise may upregulate 
CB1 activity (Ferreira-Vieira et al., 2014). Here we examine the influ-
ence of young adult MJ use on anxiety, depression, reward response, 
and disinhibition and whether aerobic exercise moderated these effects.
Participants and Methods: 85 subjects (36 MJ, 49 controls) aged 
16-25 were balanced for gender (39F); 67% were Caucasian. exclusion 
criteria included: Mri contraindications, left handed, Axis-i disorders, 
major medical/neurologic disorders, prenatal issues, prenatal drug expo-
sure, or >20 times other drug use in lifetime. subjects completed the 
Frontal systems Behavior scale, Bis/BAs, state-Trait Anxiety inventory 
(state), and BDi-ii. Participants also completed a V02 maximum test 
to measure of aerobic fitness. Multiple regressions were run to predict 
anxiety, depressive symptoms, reward respond, and disinhibition 
from past year MJ use, V02 max, and MJ*V02 max interactions, while 
controlling for past year alcohol use, gender, and cotinine.
results: MJ use significantly predicted increased depressive symptoms 
(p=.02), decreased reward response (p=.05), and increased disinhibi-
tion (p=.003). V02 max marginally predicted disinhibition (p=.06) and 
significantly moderated MJ effects (MJ*V02 max, p=.001). Fun-seeking 
was marginally predicted by alcohol use (p=.07).
Conclusions: similar to previous findings (Wright et al., under review; 
Medina & shear, 2007), increased MJ use significantly predicted 
greater depressive symptoms, greater disinhibition and reduced reward 
response. notably, improved aerobic fitness moderated the impact of 
MJ on disinhibition, in that more fit MJ users demonstrated superior 
performance compared to low-fit MJ users. Therefore, aerobic fitness 
may present a viable and low-cost intervention for MJ users to improve 
executive functioning.
Correspondence: Erika Gilbart, BA, Psychology, University of Wisconsin 
Milwaukee, WI, United States. E-mail: egilbart@uwm.edu

K. JenneTTe, e. GILbarT & K. LIsdaHL. The Relationship 
Between Marijuana Use, Inhibitory Control, and Learning Strategy 
in Adolescents and Young Adults.
Objective: Verbal learning and memory deficits are common in young 
marijuana (MJ) users (lisdahl et al., 2014); however few studies have 
addressed the impact of learning strategy on list-learning tasks. Further, 
no studies to date examined whether inhibitory control moderates 
learning strategy in young MJ users. This study compared the relative 
use of “higher-order” semantic clustering versus serial clustering on 
a trial-by-trial basis during encoding on the CVlT-ii in adolescent 

and young adult MJ users and controls. The contribution of inhibitory 
control on learning strategy in this sample was also assessed.
Participants and Methods: 138 demographically matched adolescents 
(51 MJ users, 87 controls) were recruited from the community and 
administered the CVlT-ii and D-keFs Color Word interference task 
as part of a larger neuropsychological battery. An organization strategy 
ratio (osr) score was calculated by dividing semantic by serial clus-
tering score for each trial. repeated Measures AnoVA was run for osr 
scores on trials 1-5 by group (MJ vs. control), controlling for gender, 
alcohol, nicotine use, and D-keFs inhibition score.
results: no differences in organizational strategy across trials were 
observed between MJ users and controls. However, D-keFs inhibition 
performance was a marginal moderator of organization strategy use 
(p = 0.07).
Conclusions: no differences were observed between MJ users and 
controls in the relative use of semantic versus serial clustering during 
encoding, indicating that the differential use of organization strategy 
does not account for previously reported verbal learning deficits in MJ 
users. However, inhibitory control performance was a marginal moder-
ator of organization strategy, indicating an association between better 
cognitive control and the use of higher order organization strategy 
during encoding.
Correspondence: Kyle Jennette, MA, Psychology, University of  
Wisconsin - Milwaukee, 2717 E. Hartford Ave, Milwaukee, WI 53211, 
United States. E-mail: kjtommasi@gmail.com

M. KIM. Deficits of decision-making in college students who 
participate in binge drinking.
Objective: individuals with binge drinking (BD) show deficits in real-
life decision-making, but the nature of these deficits is not fully under-
stood. This study investigated deficits of decision-making in college 
students with BD using iowa gambling Task (igT) and Prospect 
Valence learning (PVl) Model.
Participants and Methods: Participants: Based on scores of Alcohol 
use Disorder identification Test and Alcohol use Questionnaire, BD 
(n=30) and control (n=31) groups were determined.
Measurement and PVL analysis: igT was administered to evaluate the 
decision-making. Participants were required to select one card from 
four decks in each trial. each selection resulted in monetary gains, 
which is sometimes coupled with simultaneous losses. Decks A and B 
are disadvantageous decks with long-term losses and decks C and D 
are advantageous decks with long-term losses. The PVl model esti-
mates four parameters; utility shape (subjective evaluation for selection 
outcome based on gains & losses), loss aversion (sensitivity to losses), 
recency (selection based on feedback of previous trials), and consistency 
(consistent selection of cards which individual prefers) parameters. PVl 
parameters were estimated with Markov Chain Monte Carlo (MCMC) 
sampling scheme in openBugs and Brugs, its interface to r.
results: The BD group received significantly lower total net scores 
(F(1,59)=5.45, p<.05), block net scores in the third (t(59)=-2.39, 
p<.05) and fourth (t(59)=-1.97, p<.05) blocks on the igT than the 
control group. BD group also selected cards from deck B more frequently 
than control group (t(59)=2.45, p<.05). in terms of PVl analysis, BD 
group scored significantly lower on the loss-aversion parameter than 
control group (U=313.00, p<.05).
Conclusions: College students with BD showed difficulties in deci-
sion-making, possibly due to failures in contingency learning and sacri-
ficing immediate rewards in favor of long-term benefits.
Correspondence: Myung sun Kim, Ph.D, Psychology, Sungshin Women's 
University, Bomun-ro sungbuk-gu, Seoul 02844, Korea (the Republic 
of). E-mail: kimms@sungshin.ac.kr

C. KOHen & s. TaPerT. The Neurocognitive Effects of Changing 
Hazardous Drinking Behaviors in Adolescents and Young Adults.
Objective: Adolescence is a time of considerable neurodevelopment and 
increased substance use. Alcohol remains among the most commonly 
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used intoxicants during adolescence with 21% of high school students 
having consumed 5 or more drinks on one occasion in the last 30 days. 
neuropsychological and neuroimaging studies have shown that binge 
drinking during adolescence may provoke deleterious neurocognitive 
effects in the domains of learning, memory, visuospatial skills, working 
memory, and executive functions. longitudinal studies have found that 
these deficits in cognitive functioning may remit with abstinence in 
both adults and adolescents, yet few studies have examined if adverse 
neurocognitive sequelae abate after individuals modestly decrease their 
hazardous drinking patterns. The objective of this study was to deter-
mine if a reduction in frequency of binge drinking episodes corresponds 
to improved neurocognitive functioning on tasks of memory, attention, 
visuospatial skills, and executive functioning.
Participants and Methods: Analyses were conducted on participants 
in a large longitudinal study with neuropsychological tests completed at 
two or more time points (T1 & T2) after the age 18 (N=72), representing 
a range of drinking levels and change with time.
results: Multiple regression analyses showed no significant predicted 
relationships between a change in binge drinking episodes and change 
in neuropsychological test variables. However, a post-hoc examination 
of heavier drinkers (n=36) showed trends of recovered performance 
on memory, attention, and executive functioning tasks in those who 
reduced drinking.
Conclusions: neuropsychological deficits of heavy drinkers may dissi-
pate with a moderate decrease in hazardous drinking episodes.
Correspondence: Casey Kohen, MA, Psychology, San Diego State 
University, 6867 Golfcrest Dr Apt 8, San Diego, CA 92119, United 
States. E-mail: caseykohen1@gmail.com

K.e. MaPLe, a. THOMas, M. KanGIser, e. GILbarT & 
K.M. LIsdaHL. Anterior Cingulate Volume Reductions in 
Adolescent and Emerging Adult Cannabis Users: Association with 
Affective Processing Deficits.
Objective: Cannabis has previously been associated with aberrant affec-
tive and neural functioning (e.g., gruber et al., 2009; spechler et al., 
2015). The current study sought to examine the relationship between 
cannabis use and brain structure. secondly, it assessed whether struc-
tural differences associated with cannabis use were related to affective 
processing.
Participants and Methods: individuals were excluded for comorbid 
psychiatric and neurological disorders, psychotropic medication use, 
and excessive other drug use. Participants (32 cannabis users and 43 
non-users, ages 16-25 years) completed an affective processing battery 
(PennCnP; erwin et al., 1992; gur et al., 2002) and underwent 
magnetic resonance imaging. structural images were processed using 
Freesurfer (Fischl et al., 2002; Desikan et al., 2006). Principal compo-
nents analysis (PCA) was used to reduce affective processing variables. 
A series of multiple regressions investigated whether past year cannabis 
use and cannabis x gender predicted volumes in bilateral prefrontal, 
temporal, limbic, and cerebellar regions. Covariates included gender, 
alcohol and nicotine use, and intracranial volume. False Discovery rate 
(FDr) corrections were conducted (Benjamini & Hochberg, 1995).
results: greater cannabis use predicted smaller left rostral anterior 
cingulate (rACC) volumes [beta=-.29, p<.01; FDr corrected: p= 0.01]. 
A cannabis x gender interaction was observed in the left rACC; greater 
cannabis use predicted smaller left rACC volumes only within females, 
although this did not survive FDr corrections [beta=-.19, p=.04; FDr 
corrected: p=.25]. Within the cannabis-using group, Pearson correla-
tions revealed that smaller left rACC volumes were associated with lower 
emotion Discrimination Correct scores [r= .37, p= .04].
Conclusions: These findings may be one mechanism underlying the 
high prevalence of comorbid affective disorders amongst cannabis users 
(e.g., lev-ran et al., 2013). Additional interpretations and implications 
will be discussed.

Correspondence: Kristin E. Maple, M.S., Psychology, University of 
Wisconsin-Milwaukee, 1512 N. Warren Ave., APT. 207, Milwaukee, 
WI 53202, United States. E-mail: kemaple@uwm.edu

M. MCdOnneLL, J.s. GOLdberG, a.J. JaCObsOn, G.J. Lee 
& r. WHyTe. Changes in Cognitive Functioning in Patients 
Receiving Intensive Outpatient Treatment for Alcohol Abuse.
Objective: The objective of this study is to evaluate if those in alcohol 
addiction treatment population experience improvements in cognitive 
functioning with treatment.
Participants and Methods: outpatient alcohol addiction patients 
(n=18; 56% Female; 44% Male) were recruited from the Chemical 
Dependency Department at the loma linda university Behavioral 
Medicine Center. Participants were evaluated using the repeatable 
Battery for the Assessment of neuropsychological status (rBAns) 
within two days of admittance, and again three weeks later. A repeated 
Measures Analysis of Covariance (AnCoVA), controlling for age, was 
conducted to evaluate changes in cognitive functioning between baseline 
and 3-week follow-up for those receiving treatment for alcohol abuse at 
an intensive outpatient chemical dependency program.
results: A repeated Measures AnCoVA, controlling for age, was 
conducted to evaluate changes in cognitive functioning of patients 
with a recent history of alcohol abuse before and after completion of 
a chemical dependency program. There was an increase in their Total 
rBAns scores, F(1,16)=4.657, p=.046, and in the delayed memory 
index score, F(1,16)=5.448, p=.033. on individual subtests, there were 
significant increases in scores for list learning F(1,16)=5.830, p=.028, 
list recall F(1,16)=5.276, p=.035, and story recall F(1,16)=12.480, 
p=.003. Additionally, there was an interaction effect of age and story 
recall F(1,16)=10.221, p=.006.
Conclusions: in conclusion, participants engaged in an intensive outpa-
tient treatment program experienced improvements in overall cognitive 
function, and more specifically in learning and memory. This suggests 
that individuals can experience improvements in their cognitive func-
tioning, even after just three weeks of treatment.
Correspondence: Michelle McDonnell, Loma Linda University, 6605 
Palm Avenue, Riverside, CA 92506, United States. E-mail: mmcdonnell@
llu.edu

e.e. MOrGan, K.L. dOyLe, r.K. HeaTOn, J. VILLaLObOs 
& I. GranT. Higher Levels of Emotion Dysregulation in 
Methamphetamine Users Compared to Non-Users Relates to 
Neurobehavioral Deficits and Craving.
Objective: The role of emotion dysregulation in the development and 
maintenance of addiction is well-studied, but little evidence exists 
regarding the degree of emotion dysregulation experienced by meth-
amphetamine (MA) users despite an established link between MA and 
negative emotions. The present study hypothesized that MA users would 
evidence greater difficulty regulating emotions relative to controls. 
Correlates of emotion dysregulation were explored in the MA group, 
including MA use characteristics (i.e., craving, withdrawal; quantity, 
frequency, recency of use; age of first use) and “frontal systems” behav-
iors (i.e., apathy, impulsivity, disinhibition).
Participants and Methods: All participants (N=80) completed a 
comprehensive neurobehavioral and psychiatric assessment. The MA 
group (n=25) had a lifetime MA dependence history with MA abuse 
or dependence within 18 months of the exam. Participants completed 
the Difficulties with emotion recognition scale (Ders), plus a time-
line follow-back interview for MA use history, MA Craving Question-
naire-Brief, Barratt impulsivity scale, uPPs impulsive Behavior scale, 
and the Frontal systems Behavior scale.
results: Controlling for demographics as well as psychiatric and medical 
risk factors, a main effect of MA on the Ders was observed: the MA 
group reported greater emotion dysregulation than the non-MA group 
(p=.006; Cohen’s d=1.2). in the MA group, Ders was significantly 
correlated with measures of MA craving, disinhibition, and impulsivity 
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(ps<.05; medium to large effect sizes); apathy and all other MA use 
characteristics were nonsignificant (ps>.05).
Conclusions: elevated emotion dysregulation observed among MA 
users may play an important role in the real world consequences of MA 
use, including the addiction cycle. our pattern of correlates suggests that 
poor emotion regulation may perpetuate MA addiction via increased 
craving and a greater tendency to be disinhibited or act impulsively. As 
such, emotion regulation skills may be a key target for MA addiction 
treatment.
Correspondence: Erin E. Morgan, PhD, University of California, San 
Diego, 220 Dickinson Street, HNRP/TMARC Suite B 8231, San Diego, 
CA 92104, United States. E-mail: eemorgan@ucsd.edu

K. MuLHauser, K.L. zane, n.a. eMMerT, r. Van PaTTen, 
n. eLrOd & J. WeInsTOCK. Changes in Cognition Over the 
Course of Residential Treatment for Alcohol Use Disorder.
Objective: Chronic heavy use of alcohol is associated with broad neuro-
psychological deficits. extended abstinence (i.e., ≥ 6 weeks) has been 
shown to improve cognitive abilities. However, less is known about 
the effects of an acute period of abstinence on cognition. The present 
study evaluated changes in neuropsychological status over the course 
of 14-day residential treatment for alcohol use disorder (AuD). We 
hypothesized that (a) multiple neuropsychological deficits would be 
evident at baseline and that (b) participants would demonstrate limited 
improvement in cognitive abilities over the evaluated period.
Participants and Methods: Participants (N=27) were adult patients 
receiving hospital-based residential treatment for AuD. Participants 
were evaluated upon admission to the program (following detoxifica-
tion) and then reevaluated prior to discharge, approximately 10 days 
later. immediate and delayed memory, visuospatial abilities, semantic 
fluency, and attentional abilities were assessed using select subtests 
from the rBAns.
results: At baseline, 81% of participants demonstrated borderline or 
impaired functioning (<9th percentile) on one or more tests of neuro-
psychological functioning, with an average impairment on two of eight 
tests. Participants demonstrated significant improvement over the eval-
uation period on Figure Copy (p=.018), sematic Fluency (p=.020), 
Coding (p=.012), story recall (p=.014), and Figure recall (p<.001). 
no significant changes were observed for list learning, story Memory, 
or Digit span.
Conclusions: These findings suggest that acute abstinence early in 
recovery can have a positive impact on cognition in individuals with 
AuD. The relatively responsive changes in visuospatial abilities, fluency, 
processing speed, and delayed memory may be used to guide treatment 
programing. These findings suggest important clinical implications for 
residential treatment effectiveness during the initial stages of recovery 
from AuD.
Correspondence: Kyler Mulhauser, MA, Psychology, Saint Louis 
University, 1 North Grand Blvd, Department of Psychology, Saint Louis, 
MO 63109, United States. E-mail: mulhauserk@slu.edu

I.M. PaCHeCO-COLOn, s. COXe, J. duPerrOuzeL, J.M. rOss 
& r. GOnzaLez. The Association Between Cannabis Use and 
Motivation Among Adolescents.
Objective: Decreased motivation is often noted as a consequence of 
cannabis use (Cu). Prior research reports mixed findings, relies on adult 
samples, and may not account for confounds. This study examines rela-
tionships among Cu and several motivation indices among adolescent 
cannabis users.
Participants and Methods: Participants were 79 adolescent cannabis 
users ages 14-18, classified as recent regular cannabis users (rC; Cu 
≥ 10 times in the past month, n=36) or as light users (lC; had used 
but never regularly, n=43). Frequency and amount of substance use 
were assessed across participants’ lifetime and during the past month. 
Motivation was measured through the Apathy evaluation scale (Aes) 
and the 4 global quotients of the Motivation and engagement scale 

(Mes), which assess thoughts and behaviors affecting motivation in 
the high school setting. Between-group differences were examined with 
a series of hierarchical multiple regressions (one per motivation index) 
using the motivation measures as DVs. Covariates found to correlate 
with any of the motivation measures were entered on step 1 (i.e., iQ, 
sex, age, ADHD symptoms, depression, anxiety, alcohol and nicotine 
use) and user group (i.e. rC vs. lC) was entered on step 2. To examine 
associations between amount of Cu and motivation, we conducted a 
second set of regressions, with covariates on step 1 and either lifetime 
or past month amount of Cu on step 2.
results: After controlling for confounds, no significant differences were 
observed between rC and lC on any of the motivation measures, ps > 
.05. Also, no associations between lifetime amount of Cu and motivation 
were observed, ps > .05. unexpectedly, greater past month amount of 
Cu was associated with lower Aes score and scores reflecting more 
motivation on 3 Mes indices, ps < .05.
Conclusions: our findings do not support a link between reduced moti-
vation and Cu among adolescents. it is possible that our participants 
have not been using cannabis long enough for differences in motivation 
to manifest. supported by r01DA031176.
Correspondence: Ileana M. Pacheco-Colon, Psychology, Florida 
International University, 5091 NW 7th St, Unit 1011, Miami, FL 33126, 
United States. E-mail: ipach008@fiu.edu

a. PrITCHeTT & y. nOMura. Effects of Prenatal Cannabis and 
Tobacco Exposure on Birth Outcome and Temperament.
Objective: Cannabis and tobacco are often used among women during 
pregnancy, yet their effects on offspring neurobehavior are still largely 
unknown.
Participants and Methods: The stress in Pregnancy study (siPs) 
screened pregnant women at two urban hospital sites. Birth outcome 
data were recorded by the labor and delivery nurse at birth and depos-
ited to the electronic medical record. Among the participants (n=232), 
38 had self-reported tobacco and/or cannabis use during pregnancy. 
in the follow-up, mothers were asked to prospectively report on infant 
temperament (infant Behavior Questionnaire revised; gartstein & roth-
bart, 2003) at six months of age. A multivariable general linear Model 
was used to assess differences in infant temperament between expo-
sure groups with a priori determined potential confounders, including 
child’s race, birth weight, in utero alcohol exposure, maternal education, 
marital status and maternal trait anxiety.
results: There were no deviations in birth outcomes between groups. 
Tobacco exposed infants were reported to be significantly more difficult 
to soothe after becoming distressed (p=.03). When controlling for poten-
tial confounders, tobacco exposure alone was associated with increased 
fearfulness (p=.04) and sadness (p=.05) in infants. infants of women 
who reported both cannabis and tobacco use were rated significantly 
higher on fearfulness (p=.01).
Conclusions: This study confirms previous findings that prenatal 
tobacco exposure is associated with negative affect in infancy. Addition-
ally, polysubstance exposure may have a synergistic effect on emotional 
dysregulation in offspring. infants who display higher fearfulness/
sadness and an inability to self-regulate are at an increased risk for 
developing future mood disorders. This study thus reports a phenotypic 
expression of possible underlying limbic dysfunction in infancy due to 
maternal substance use during pregnancy, and highlights an early time 
point for possible interventions.
Correspondence: Alexandra Pritchett, B.S., Psychology, Queens College, 
57 Hausman St, Brooklyn, NY 11222, United States. E-mail: lexi.
pritchett@gmail.com

e. suLLIVan, b. adInOFF, M. CuLLuM, r. WaLKer & 
C. neuMann. Assessing Impulsivity in Cocaine Users Utilizing 
Hot and Cool Measures of Executive Functioning.
Objective: Prolonged cocaine use may be linked with executive func-
tioning (eF), specifically in the areas of impulsivity and inhibition. in 
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addition to examining the absolute level of eF across healthy individuals 
and substance abusers, the associations between “hot” and “cool” eF 
processes may shed light on underlying connectivity and overall integrity 
of higher-order neurobiological systems. The present study examined 
measures of hot and cool eF in cocaine users and controls to better 
understand how these two processes relate to substance abuse.
Participants and Methods: sixty-five cocaine users (mean age=44.1 
years; sD = 6.92) and 27 controls (mean age =38.9 years; sD = 9.17) 
completed a cognitive battery, which included measures of cool eF: 
stroop Task, Trail Making Task (TMT), Wisconsin Card sort (WCsT), 
and Continuous Performance Task (CPT), and measures of hot eF: 
iowa gambling Task (igT) and Balloon Analogue risk Task (BArT).
results: Cocaine and control groups differed on igT performance. 
Within-group analyses revealed an inverse correlation between hot igT 
performance and cool CPT commission errors for the control group 
(r=-.393; p<.05), but not the cocaine group (r=-.003; p=.981). Perfor-
mance on two hot eF tasks was correlated within both cocaine (r=.254; 
p<.05) and control (r=.451; p<.05) groups. Measures of cool eF (stroop 
Task, TMT, and WCsT) were more closely correlated for cocaine users 
than for controls.
Conclusions: Hot eF differed between groups, and patterns of hot 
and cool eF associations presented differently within each group. some 
overlap was found between performance on hot and cool measures of 
response inhibition for the control group, but there was no overlap on 
these measures of cocaine users. Cool measures of eF were more closely 
related for cocaine users than for controls. This study suggests there 
are potential differences between substance users and controls on eF 
measures, and emphasizes the importance of identifying measures of hot 
and cool eF to best assess neurocognition in substance users.
Correspondence: Erin Sullivan, Clinical Psychology, University of North 
Texas, 2025 Lakepointe Drive, Apt 28D, Lewisville, TX 75057, United 
States. E-mail: ErinSullivan2@my.unt.edu

emotional Processes

a. aLKOzeI, r. sMITH, L. deMers, s. dIVaTIa, M. Weber, 
s. berryHILL & W.d.s. KILLGOre. Emotional Intelligence Can 
Be trained via an Online Training Program and is Associated with 
Better Performance on the IGT.
Objective: The aim of this study was to test the effectiveness of an online 
emotional intelligence (ei) training program for improving ei scores, as 
measured with self-report and performance based ei measures. in addi-
tion, we investigated whether changes in ei corresponded to changes 
in emotionally guided decision-making ability, as measured in perfor-
mance on the iowa gambling Task (igT).
Participants and Methods: Fifty-nine non-clinical men and women 
were randomized to receive either a 3-week online training program 
targeted to improve ei (n = 29) or a placebo control training program 
(n = 30). Participants’ ei scores were measured using the Mayer-sa-
lovey-Caruso emotional intelligence Test (MsCeiT) and the Bar-on 
emotional Quotient inventory (eQ-i). Participants also completed the 
Wechsler Abbreviated scale of intelligence (WAsi) as a measure of iQ, 
and the Beck Depression inventory (BDi-ii), which were used as covari-
ates in the analysis. Finally, participants completed the iowa gambling 
Task both at pre- and post-training.
results: Compared to placebo, participants in the ei training group 
showed increased performance in total MsCeiT scores (F(1, 55) = 4.36, 
p = .04), as well as on the subscales of Perceiving emotions (F(1, 55) 
= 4.65, p = .04) and Facilitating Thought (F(1, 55) = 21.54, p<.001). 
in addition, the ei training group showed better emotion-guided deci-
sion-making at post-training, as indexed by a steeper learning curve 
on the iowa gambling Task (igT) (F(1, 50) = 3.89, p = .05). Finally, 
greater increases in MsCeiT scores from pre- to post-training positively 
correlated with changes in performance on the igT(r = .43, p = .04).
Conclusions: The present study is the first to provide preliminary 
evidence that ei can be trained with the help of an online training 

program. in addition, such changes in ei as a result of such a program 
can lead to improved performance on an emotionally guided deci-
sion-making task over and above the effects of iQ.
Correspondence: Anna Alkozei, Ph.D., Department of Psychiatry, 
University of Arizona Medical Center, University of Arizona Medical 
Center, Department of Psychiatry, 1501 N Campbell Ave, Tucson, AZ 
85724, United States. E-mail: aalkozei@psychiatry.arizona.edu

s. andersOn, a.e. Werry & M. danIeL. Depression Influence 
on Executive Functioning and Processing Speed after accounting 
for Cerebrovascular Risk in Non-Demented Older Adults.
Objective: Past research suggests depression affects executive func-
tioning (eF) and processing speed (Ps). Few studies have examined 
this influence in older adults while accounting for cerebrovascular risk 
factors, the effects of different classes of antidepressants, and ruling out 
the effects of prodromal dementia. The objective was to determine the 
impact of depression on eF and Ps in older adults excluding those who 
developed dementia within 5 years after data collection and accounting 
for cerebrovascular risk factors and antidepressant use.
Participants and Methods: subjects were 822 individuals from the 
national Alzheimer’s Coordinating Center (mean/sD: age = 74.48/6.48; 
education = 15.67/3.36). A series of multiple regression analyses were 
completed. Dependent variables included measures of Ps: Digit symbol, 
Trail Making Test A; and eF: Trail Making Test B, Digit span Back-
wards (DsB), Animal Fluency, and Vegetable Fluency. Predictor vari-
ables were scores on the geriatric Depression scale-short Form (gDs-
sF) and clinical diagnosis of depression. Covariate variables included 
imaging evidence of cerebrovascular lesions (e.g., one or more strategic 
infarcts and/or pervasive white matter ischemia), current diagnoses of 
diabetes or hypertension, and current use of one or more of 4 classes of 
antidepressant medications (i.e., selective serotonin reuptake inhibitors, 
serotonin norepinephrine reuptake inhibitors, tricyclic antidepressants, 
and bupropion).
results: After accounting for cerebrovascular risk factors and anti-
depressant use, the gDs-sF was a statistically significant predictor of 
scores on all eF and Ps measures except DsB. Clinical diagnosis of 
depression was a statistically significant predictor of only DsB. However, 
no combination of depression variables accounted for more than three 
percent of the variance in scores on neuropsychological measures.
Conclusions: Although statistically significant, symptoms of depression 
accounted for little variance in scores on measures of eF and Ps.
Correspondence: Sarah Anderson, Neuropsychology, Portland VA, 
18350 NW Cornell Rd, Apt 350D, Beaverton, OR 97006, United States. 
E-mail: sanderson@pacificu.edu

M. bezdeK, z. TaIWO, G. MIrabITO & s.n. LIGHT. Does 
Emotion Recognition Ability Predict Neural Responses of 
Empathic Happiness?
Objective: We investigated the association between performance on 
tasks of appraising emotions and neural responses of empathic happiness 
(i.e. vicarious happiness) and empathic concern (i.e. vicarious sadness) 
in response to viewing an emotionally evocative television program.
Participants and Methods: While functional Mri volumes were 
collected, 20 participants viewed a reality television program (extreme 
Makeover: Home edition) that was found to elicit empathic happiness 
and concern in a previous study. The program was divided into 18 
sections, and participants rated their evoked happiness and concern 
after each segment. Participants also completed the “Happy Faces” 
task, which called for them to recognize neutral and various intensities 
of positively-valenced human facial expressions while undergoing fMri.
results: The correct recognition of happy facial expressions elicited 
greater activation in the posterior cingulate cortex, relative to neutral 
faces. Video segments that evoked greater empathic happiness elic-
ited increased activation in sensory and frontal regions, including in 
dorsomedial prefrontal cortex (DMPFC). The percent signal change 
in DMPFC for empathic happiness - empathic concern eliciting film 
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segments was correlated with accuracy on the “Happy Faces” task  
(R2 = 31%, p = .01).
Conclusions: Judging positive emotions and experiencing vicarious 
happiness in response to a reality program elicit brain activation in 
regions recruited for social cognition. The strength of response may be 
associated with greater ability to infer emotional states in others.
Correspondence: Matt Bezdek, Ph.D., Psychology, Georgia Institute of 
Technology, Center for Advanced Brain Imaging, 831 Marietta St., 
Atlanta, GA 30318, United States. E-mail: mbezdek@gmail.com

s. JeeVan, J. CruMedy, M. OyeTeJu, T. CHaTMan, r. CHaCKO, 
y. zHanG, G. brITz & M. duLay. Emotion Affects Decision 
Making and Reasoning After Cerebrovascular Accident (CVA).
Objective: stroke causes significant impairments in memory, language, 
attention, and executive functioning. in addition, depression may occur 
due to functional limitations in daily activities or secondary to damage to 
areas of the brain involved in emotion regulation. in patients without a 
stroke, previous studies find that depression is associated with cognitive 
impairments. This study related clinical diagnosis of major depression 
to cognitive test performance after CVA.
Participants and Methods: eighty-four patients (33% female; mean 
age of 59.7 years) were tested an average of 4 months after stroke. 
groups included unilateral cerebellar (n=25), frontal lobe (n=23), pons 
(n=17), and thalamic (n=19) stroke. DsM-iV-Tr diagnosis of major 
depressive disorder (MDD) was evaluated. Tests included age-corrected 
measures of abstract reasoning, phonemic fluency, problem solving, 
mental flexibility, and organization.
results: The frequency of MDD ranged from 28-40% as a function of 
location of stroke (no between-group percentage differences). Frontal 
lobe patients with CVA and MDD had the highest percentage of impair-
ments in reasoning (38%), phonemic fluency (62%), problem solving 
(44%) and mental flexibility (67%) compared to all other groups 
including frontal lobe CVA without MDD (chi-square p values <0.05 
for each analysis). Cerebellar CVA patients with MDD had the second 
highest percentage of impairments compared to other groups. individ-
uals with pons or thalamic strokes showed no effect of depression on 
cognitive test performance.
Conclusions: results were consistent with previous studies in other 
patient populations that indicated that patients with depression perform 
poorer on cognitive tasks compared to patient without depression. 
Disruption in brain regions involving both emotion regulation and 
cognition may account for these associations. our results suggest that 
the presence of depression should be taken into account when evaluating 
executive functioning after CVA.
Correspondence: Mario Dulay, Houston methodist Hospital, 3414 
Legends Garden Drive, Spring, TX 77386, United States. E-mail: 
mdulay@houstonmethodist.org

P. FIGuerOa, a. VaILLanCOurT, K. burneTT, L.K. PauL & 
W.s. brOWn. Self-Perception of Compassion in Individuals with 
Agenesis of the Corpus Callosum.
Objective: Previous research demonstrated that adults with agen-
esis of the corpus callosum (ACC) have deficits in social cognition, 
including theory of mind and recognizing negative emotions in the facial 
expressions of others (syminton et al., 2010; Bridgman, et al., 2014). 
However, there is currently no research regarding how, given these 
social processing deficits, individuals with ACC perceive their relation-
ships with others. The objective of the current study was to determine 
if individuals with ACC have a normal level of self-understanding with 
respect to their compassion towards others.
Participants and Methods: The Compassion for others scale 
(Pommier, 2011) was administered to 17 individuals with ACC (age: 
19-55; FsiQ: 88-116) and to 25 age-and iQ-matched controls (age: 
19-64; FsiQ: 98-115). This scale is a self-report measure of compassion 
involving six constructs of compassion: kindness, indifference, Common 
Humanity, separation, Mindfulness, and Disengagement.

results: Multivariate analysis of variance across the six constructs 
revealed greater levels of self-reported kindness (p = .045, ηp

2 = .10) 
and Common Humanity (p = .035, ηp

2 = .12) for individuals with ACC 
when compared to neurotypical controls. However, they did not differ 
on the other scales.
Conclusions: The self-reports of a greater sense of kindness and soli-
darity provided by individuals with ACC should be considered in light of 
previous MMPi-2 results showing that persons with ACC have deficits in 
social cognition and diminished self-awareness (Brown & Paul, 2000). 
Thus, the current data suggest that persons with ACC tend to report 
of themselves what is most socially acceptable, representing aspiration 
rather than behavioral self-understanding.
Correspondence: Paul Figueroa, M.A., Fuller Grad Sch of Psych, 
180 N. Oakland Ave., Pasadena, CA 91101, United States. E-mail: 
paulfigueroa@fuller.edu

e.s. HaLLOWeLL, J.T. MCMaIns, s.W. LIebeL, b. duda, 
u.s. CLarK, X. Xu, r.s. nIaura & L.H. sWeeT. The Effect of 
Severity of Cigarette Smoking and Early Life Adversity on Current 
Affect.
Objective: exposure to early life stress (els) has been associated with 
numerous negative outcomes, including increased smoking. As exposure 
to negative experiences has been linked to increased negative affect, one 
possible explanation for this association is the use of smoking for affect 
regulation. specifically, individuals exposed to higher levels of els 
may report more smoking throughout their lifetime, the use of which 
may lead to subsequently improved mood compared to non-smoking 
counterparts. The present study examined the possibility that smoking 
may be a mechanism to attenuate unpleasant emotional states associated 
with early life stress, thus emotional states may, in part, be moderated 
by smoking. in this study, the predictive role of early life stress and 
chronic smoking was examined in order to elucidate their impact on 
multiple measures of adult affect.
Participants and Methods: 92 individuals from the northeastern 
united states (M = 37.96, sD = 12.61) were sampled based smoking 
status (non-smokers, former smokers, current smokers). Affect and els 
were assessed using the Positive and negative Affect scales (PAnAs) 
and the early life stress Questionnaire (elsQ). Pack years were 
calculated based on self-report of smoking intensity (e.g., number of 
estimated packs per day) and years smoking. linear regression was 
conducted to determine the impact of pack years and els on current 
affect (i.e., positive versus negative, respectively).
results: Pack years significantly predicted current positive affect (B = 
.377, p <.000) but els did not (B = -.050, p = .621; model 1 r2 = .135). 
neither pack years nor els predicted current negative affect (r2 = .006).
Conclusions: The results suggest that smoking may serve as a means 
of positive affect regulation across the lifespan within a sample of 
individuals exposed to els. A better understanding of smoking as a 
coping mechanism for stress may inform future interventions to reduce 
smoking.
Correspondence: Emily S. Hallowell, M.A., Psychology, University of 
Georgia, 110 Pinyon Pine Circle, Apt 12, Athens, GA 30606, United 
States. E-mail: esmhallowell@gmail.com

L.a. KaIs, F. bryanT, F. dOMOKOs & r.L. sILTOn. Inhibition 
and Shifting Processes Influence the Relation Between Savoring 
Beliefs and Positive Affect.
Objective: savoring beliefs (sB) reflect an individual’s perception about 
their capacity to enjoy past, present and future events. Positive affect 
(PA) refers to the extent to which an individual subjectively experi-
ences positive mood (e.g, joy and alertness). The present study is a 
preliminary investigation designed to advance understanding of how 
individual differences in executive function (eF) influence the relation 
between sB and PA.
Participants and Methods: emerging adults (N = 738) enrolled in an 
urban university completed a portion of the BrieF-sr (guy, isquith, 
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& gioia, 2004), assessing related but distinct eF domains of inhibi-
tion, shifting, and updating (Miyake et al., 2001). The savoring Beliefs 
inventory (sBi; Bryant, 2003) was administered to assess sB regarding 
the ability to enjoy past, present and future positive events. PA was 
assessed with the MAsQ-AD-14 (Clark & Watson, 1991). nine moder-
ation analyses were conducted using ProCess (Hayes, 2013). The 
following conceptual model was used for each analysis: X=sB [past/
present/future], M=eFs [inhibition/shifting/updating], y=PA.
results: The relations between sB-past/sB-present and PA were moder-
ated by inhibition and shifting. increased PA was evident at low levels 
of sB-past and sB-present when increased disinhibition was reported. 
Decreased PA was observed at high levels of sB-past and sB-present 
when increased shifting difficulties were reported. The relation between 
sB-future and PA was moderated by shifting, with decreased PA 
observed at high levels of sB-future when increased shifting difficulties 
were reported. updating was not a significant moderator.
Conclusions: results suggest that select components of eF influence the 
relationship between sB and PA. Additional research using experimental 
methods to further elucidate the relationship between sB, PA, and the 
role of eFs is warranted. Future positive psychology interventions may 
benefit from implementing strategies that target engagement of cogni-
tive shifting during savoring to further boost PA.
Correspondence: Lorri A. Kais, MA, Clinical Psychology, Loyola 
University Chicago, 2337 N Spaulding Ave, Apt 1, Chicago, IL 60647, 
United States. E-mail: lorrikais@gmail.com

a. KarsTens, O. aJILOre, s. sHanKMan, s. yanG, a. zHanG, 
a. LeOW, a. KuMar & M. LaMar. Brain-Behavior Profiles 
Distinguishing Psychological Resiliencefrom Depression After 
Trauma in an Urban Dwelling Sample of Adults: The Possible Role 
of Rumination.
Objective: Depression often develops after trauma exposure and can be 
particularly severe and/or chronic when accompanied by rumination. 
not all trauma-exposed individuals develop depression, some exhibit 
psychological resilience. Differences in brain-behavior relationships 
associated with rumination including poor inhibitory control and over-
activation of self-evaluative brain networks involving the posterior 
cingulate may explain differences in depression risk versus resilience 
following trauma.
Participants and Methods: using the sCiD and the Hamiliton Depres-
sion rating scale, 134 trauma-exposed individuals were divided into 
Depressed (n=70, age~53 years, 34% white, 53% female) and resilient 
(n=64; age~59 years, 42% white, 43% female) groups. The stroop 
interference score measured inhibitory control. Posterior cingulate 
was evaluated using tract-based structural connectomics in all partic-
ipants. The Depressed group was younger than the resilient group, 
F(1,138)=7.59,p=.01, but did not differ on other demographics.
results: statistical analyses adjusted for age, sex and estimated iQ. 
An AnCoVA for inhibitory control revealed the Depressed group 
had lower stroop interference scores than the resilient group, 
F(4,129)=5.01,p=.04. Post-hoc analysis within the Depressed group 
determined results were driven by multiple trauma exposures. Connec-
tome analyses revealed the ‘centrality’ or importance of the left poste-
rior cingulate to regional network communication was greater in the 
Depressed versus the resilient group (p=0.003); and similarly driven 
by multiple trauma exposures.
Conclusions: This study revealed that trauma-exposed individuals 
with depression, particularly those with multiple exposures, showed 
differences in cognition and brain structures previously associated 
with rumination when compared to trauma-exposed individuals resil-
ient to depression. Future longitudinal studies are needed to determine 
whether these differences predict the onset of depression versus resil-
ience following trauma.
Correspondence: Aimee Karstens, Bachelors of Science, University of 
Illinois, Chicago, 2134 N Maplewood Ave, Apt. 2, Chicago, IL 60647, 
United States. E-mail: karsten2@uic.edu

H. LIu, C. saraPas, L. LIeberMan, e.s. sTeVens & 
s. sHanKMan. Relationships Between Emotion Regulation and 
Executive Functions.
Objective: executive dysfunctions and emotion dysregulation have both 
been demonstrated in individuals with panic disorder (PD). However, 
few studies have examined whether and how these two constructs may 
be related in this population. one possibility is that emotion regula-
tion deficits stem from specific problems in executive functioning only 
under stress. We therefore examined the association between executive 
function and emotion regulation in both threatening and safe contexts.
Participants and Methods: Participants were 38 individuals with 
current panic disorder and 37 healthy controls (70.7% female, mean age 
= 28.4, SD = 9.2). Participants completed an emotion regulation task 
in which they were asked to increase, maintain, or decrease emotional 
response to each trial while eye blink startle reflex to acoustic probes was 
recorded. Participants also completed two computerized tasks yielding 
three measures of executive functioning: speeded set-shifting and inhib-
itory control from the Parametric go/no-go/stop task, and attentional 
control from the Attention network Test. To investigate whether exec-
utive functions are differentially disrupted under stress among anxious 
individuals, tasks were administered under both safe (no shock) and 
Threat (mild electric shock to wrist at any time) conditions.
results: Condition (safe, threat) X group (control, PD) AnCoVAs 
adjusted for age did not reveal main effects of Condition or Condition X 
group interactions for any of the three executive functioning variables 
(Fs < 1). Thus, threat of shock did not affect task performance. startle 
suppression ability during the emotion regulation task was positively 
associated with set-shifting (r = .27, p < .05), inhibitory control (r = 
.40, p < .001), and attentional control (r = .25, p < .05).
Conclusions: results suggest that executive functioning was not 
affected by specifically threatening contexts. instead, emotion dysreg-
ulation may be related to more general deficits in executive functioning.
Correspondence: Huiting Liu, University of Illinois at Chicago, 1007 
W Harrison St, M/C 285, Chicago, IL 60607, United States. E-mail: 
hliu74@uic.edu

z. MaHMOOd, T. KuHn, r.a. nunez & a. THaMes. Neural 
Correlates of Coping and Perseverance.
Objective: Coping style and grit/perseverance are understood as inde-
pendent dynamic psychological constructs that confer resiliency in the 
face of stress/adversity. less is known, however, about whether these 
constructs are associated with one another, and the underlying neural 
substrates. This study investigated relationships between coping styles 
and grit, as well as their underlying neural correlates.
Participants and Methods: Participants consisted of 53 adults 
recruited from the greater los Angeles community. Coping styles were 
assessed using the BrieF Cope questionnaire. Perseverance was exam-
ined as the total score on the grit scale. Participants underwent Mri.
results: grit score was positively correlated with active, planning, and 
positive reinterpretation and growth (Prg) coping styles (p’s ≤ .05), but 
inversely correlated with denial coping and behavioral and mental disen-
gagement coping styles (p’s ≤ .01). significant associations were found 
between total grit score and supramarginal gyrus, frontal pole, putamen 
and pars orbitalis (PorB), (p’s ≤ .05). linear regression demonstrated 
that PorB (B = -.21), putamen (B = -.18), and frontal pole (B = -.18) 
each uniquely contributed to perseverance. supramarginal (B = -.38) 
and lingual (B = .37) volumes were related to active coping. Caudate 
(B = -.19), inferior temporal gyrus (B = -.18) and supramarginal (B = 
-.14) volumes were associated with Prg coping style. Fusiform uniquely 
contributed to planning (B = -.26) and mental disengagement coping (B 
= -.17). inferior temporal gyrus (B = - .18), caudal anterior cingulate 
(B = -.15) and cuneus (B = -.10) volumes also contributed to mental 
disengagement coping.
Conclusions: Findings support past literature findings on coping and 
perseverance. We found both independent and overlapping gray matter 
regions associated with these behaviors. understanding co-occurring 
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psychological factors and their underlying mechanisms can inform ther-
apeutic intervention.
Correspondence: Zanjbeel Mahmood, Psychiatry & Biobehavioral 
Sciences, University of California, Los Angeles, 740 Westwood Plaza, 
28-255, Los Angeles, CA 90095, United States. E-mail: zmahmood@
ucla.edu

M. MaTHer, I. TanG, K.d. edWards, G.d. sanTOreLLI & 
r. ready. Associations Between Alexithymia and Emotion 
Dysregulation.
Objective: Alexithymia has been linked to emotional dysregulation. 
However, the specific types of emotion dysregulation that are associated 
with alexithymia are not established. This study determined whether 
alexithymia is associated with specific difficulties with emotion regu-
lation, controlling for depressive symptoms. We determined if links 
between alexithymia and emotion dysregulation were moderated by 
age. older adults have more skills in emotion regulation than younger 
persons and alexithymia may have less impact on emotion regulation 
for older persons.
Participants and Methods: younger adults (n = 49; age 18-23; M = 
19.79, SD = 1.25) and older adults (n = 42; age 60-83; M = 66.19, SD 
= 4.83) completed the 20-item Toronto Alexithymia scale (TAs-20; 
Bagby et al., 1994), the Beck Depression inventory ii (BDi-ii; Beck et 
al., 1996), and the Difficulties in emotion regulation scale (Ders; 
gratz & roemer, 2004).
results: in moderated multiple regressions, alexithymia significantly 
predicted total Ders score (ß = .34, p < .001), controlling for depres-
sion. With regard to Ders subscales, alexithymia significantly predicted 
lack of awareness (ß = .74, p < .001), lack of clarity (ß = .56, p < .001), 
and nonacceptance (ß = .37, p = .001) of emotions. Age moderated the 
relationship between alexithymia and lack of awareness of emotions 
(p = .02), such that the association was stronger for younger adults.
Conclusions: The contribution of alexithymia to emotion dysregula-
tion may be limited to aspects of regulation that involve a poor under-
standing or acceptance of one’s emotional experiences. The link with 
nonacceptance of emotions provides a novel perspective from which to 
understand the impact of alexithymia on emotion dysregualtion. Alex-
ithymia does not seem to be related to more instrumental problems 
with emotion regulation, such as difficulty carrying out goal-directed 
behavior. Findings indicate that alexithymia may be more detrimental 
to the emotion functioning of younger compared to older persons.
Correspondence: Molly Mather, University of Massachusetts Amherst, 
Department of Psychological and Brain Sciences, University of 
Massachusetts, Tobin Hall, 135 Hicks Way, Amherst, MA 01003, United 
States. E-mail: mmather@umass.edu

r. nG, F. rOGOsCH & d. CICCHeTTI. Associations Between 
Memory Functioning and Internalizing Symptomatology in 
Children Exposed to Chronic Maternal Depression.
Objective: young children experience marked stress when exposed to 
maternal depression. it has been postulated that the chronic exposure 
to stress adversely impacts the functional and anatomical development 
of neural substrates involved with stress regulation, i.e., hippocampus 
and prefrontal cortex, leaving the child vulnerable to developing psychi-
atric disorders. The goal of this study was to examine the relation-
ships between chronic exposure to maternal depression and severity of 
mother’s recent depressive episode with later memory and psychological 
functioning.
Participants and Methods: A total of 50 children with depressed care-
givers (DC) and 50 comparison youth with non-depressed caregivers 
(nC) participated in this investigation. DC mothers were coded into 
chronic, recurrent, or non-recurrent depression subgroups based on 
longitudinal clinical data. At 9 years, child participants completed the 
CVlT-C and WrAMl as indices of verbal and nonverbal memory, 
and the Children’s Depression inventory. Caregivers also completed 
the Child Behavior Checklist to assess their child’s internalizing and 

externalizing behaviors. Multiple hierarchical regressions were used 
to examine associations between chronic maternal depression, recent 
depression severity, and children’s later memory and emotional 
functioning.
results: Chronic but not recent maternal depression was associated 
with later verbal memory performance (Chronic Depression: B=-0.23, 
p=0.03; recent Depression severity: B=-0.11, p=0.26) and internal-
izing and externalizing symptoms in children (Bs>0.31, ps<0.005). 
Memory indices were not associated with child’s concurrent emotional 
adjustment.
Conclusions: Chronic rather than acute/recent exposure to maternal 
depression impacts hippocampal functioning, as indicated by poorer 
memory performance. However, memory functioning is not a strong 
predictor of concurrent psychological functioning. our results broadly 
support postulations that prolonged exposure to parent psychopathology 
contributes to the allostatic load in offspring.
Correspondence: Rowena Ng, M.A., Institute of Child Development, 
University of Minnesota, 836 South Bundy Drive #203, Los Angeles, 
CA 90049, United States. E-mail: rowenang@umn.edu

I. reIFe, n. russO-POnsaran & C. MCKOWn. Self-Efficacy 
as a Moderator for the Relationship Between Theory of Mind and 
Social Problem Solving.
Objective: Crick and Dodge’s (1994) theory of social information 
Processing suggests that one’s own effectiveness, or self-efficacy, at 
carrying out a desired response factors into the decision of how to 
respond to social encounters. Previous research suggests that perspec-
tive-taking skills are needed for effective problem solving (Mckown, 
Allen, russo-Ponsaran & Johnson, 2013). This study hypothesized that 
that self-efficacy moderates this association such that more self-efficacy 
would show a stronger relation between perspective taking and theory 
of mind than less self-efficacy.
Participants and Methods: The current study used archival data from 
a larger social emotional learning study. students (9-14 years) were 
recruited from a suburban Chicago school. Assessments included the 
nePsy, second edition Theory of Mind task (korkman, kirk & kemp, 
2007), a lab-developed self-efficacy self-report, and a social prob-
lem-solving assessment (Mckown, gumbiner, russo, & lipton, 2009). 
The nePsy measures social perspective-taking skills. The self-efficacy 
measure requires children to rate their abilities to execute social tasks 
(e.g., i am sure i can make friends). The social problem-solving assess-
ment is a vignette-based interview in which children answer questions 
about challenging social situations (Bauminger, edelsztein, and Morash, 
2005).
results: After controlling for age and iQ, self-efficacy significantly 
moderated the relation between perspective-taking and social prob-
lem-solving skills (r2 = .16, F(5,63) = 2.41, p=.05), accounting for 
5.9% of the variance in social problem solving (F(1,63) =4.41, P=.04).
Conclusions: Findings show that self-efficacy moderated the relation 
between perspective-taking and social problem-solving; lower self-effi-
cacy more strongly predicted this relationship than higher self-efficacy. 
results suggest that when children have less confidence in their abilities 
to execute social interactions adequately, their ability to take another’s 
perspective is more influential on their problem-solving abilities.
Correspondence: Ilana Reife, M.S., Illinois Institute or Technology, 1419 
N Wicker Park Ave, Unit Ground, Chicago, IL 60622, United States. 
E-mail: igr211@gmail.com

J. rensberGer, e. an, n.M. HennIG, a.a. TurK nOLTy & 
J. baCKWaTer. Cortisol, DHEA, and Heart Rate Variability in 
Army National Guard Special Forces.
Objective: Autonomic nervous system flexibility is important for an 
adaptive stress response. Power spectrum analysis of heart rate vari-
ability (HrV) allows measurement of the ratio of high frequency (HF) 
to low frequency (lF) components of HrV, thus expressing the output 
of autonomic flexibility through the interaction of sympathetic and 
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parasympathetic activity on the sinoatrial node of the heart. increased 
parasympathetic activity is thought to be related to increased relience. 
A high degree of stress also activates the hypothalamic pituitary adrenal 
(HPA) axis, causing the adrenal cortex to secrete cortisol and dehydroe-
piandrosterone (DHeA) concurrently. The antiglucocorticoid effects of 
DHeA counter the deleterious effects of prolonged cortisol release and 
promote resilience to stress. our aim was to examine the relationship 
between the ratio of DHeA to cortisol and HrV as both are thought to 
contribute to physiological and psychological resilience.
Participants and Methods: Twenty-four members of the Army 
national guard special Forces underwent virtual reality scenarios 
designed to induce varying stress responses. Blood DHeA, saliva cortisol, 
and HrV data were collected.
results: With age controlled, we found trends toward correlations 
between HrV lF/HF and the ratio of DHeA to cortisol. These asso-
ciations were negative following exposure to brief stressors, and posi-
tive while participants were engaged in combat-related activities and 
following intense, emotionally laden stressors.
Conclusions: HrV appears to measure resilience, specifically by 
reflecting the capacity for emotional regulation and flexible adjust-
ment to changing situational demands. Parasympathetic dominance 
was related to a weaker ratio of DHeA to cortisol, whereas sympathetic 
dominance was related to a stronger ratio of DHeA to cortisol. These 
findings suggest that stress reactivity in biological systems such as the 
autonomic nervous system is connected with the capacity to adaptively 
manage environmental stressors.
Correspondence: Jared Rensberger, Fuller School of Psychology, 1436 
E Orange Grove Blvd., Apt. 4, Pasadena, CA 91104, United States. 
E-mail: jaredrensberger@fuller.edu

a. sCaVOne, M. KadzIOLKa & C. MILLer. The Influence of 
Alexithymia and Mindfulness on Perceived Social Support.
Objective: greater activity in the amygdala, anterior cingulate cortex 
(ACC), and prefrontal cortex is associated with social threat perception 
(Dedovic et al., 2009). increased activity in these areas has also been 
noted in individuals with alexithymia, who may struggle with social 
connectedness (kano & Fukudo, 2013). in contrast, mindfulness is asso-
ciated with the inhibition of evaluative processing in cortical regions/
amygdala and increased connectivity with the ACC (Farb, Anderson, 
& segal, 2012). Thus, mindfulness training may act as a buffer against 
social stress for alexithymic individuals. The current study examined 
whether mindfulness is associated with alexithymia and social support 
in a non-clinical sample.
Participants and Methods: Participants were 232 undergraduate 
students. They completed self-report measures: The Toronto Alex-
ithymia scale, The social Provisions scale (social support), and The 
Mindful Attention Awareness scale. linear regression analyses identi-
fied associations between alexithymia and social support, and mindful-
ness and social support.
results: Alexithymia predicted social support (r2= 0.09-0.18), indepen-
dent of depression scores. Mindfulness predicted alexithymia (r2=0.32) 
independent of depression scores, and social support (r2= 0.04-0.08).
Conclusions: The results suggest that individuals with elevated levels 
of alexithymia are less likely to experience meaningful social connec-
tions and are less likely to focus on the present moment. in contrast, 
mindfulness was associated with a greater social connectedness. The 
underlying issue may be the cortico-limbic network primed to strongly 
react to social threat. These findings support the use of mindfulness 
training to enhance processing of social information at the cortical level 
in alexithymic individuals, which may reduce interpersonal stress.
Correspondence: Antonette Scavone, Psychology, University of Windsor, 
805-166 University Ave W, Windsor, ON N9A5N9, Canada. E-mail: 
scavone@uwindsor.ca

z. TaIWO, M. bezdeK & s.n. LIGHT. The Role of Executive 
Function in Empathic Processing of Positive versus Negative 
Emotions.
Objective: Theoretical models have implicated executive function 
in empathy (to vicariously share the emotion of another), however, 
the specific contribution of executive function to empathic processing 
remains unclear. This study uses fMri methodology to explore the role 
executive function may play in empathy for positive (“empathic happi-
ness”) versus negative (“empathic concern”) emotions.
Participants and Methods: sixteen healthy adults (Mage = 20.6, SD 
= 7.06, 62.5% female) completed an empathy induction fMri para-
digm consisting of empathic concern, empathic happiness and neutral 
emotion eliciting conditions in which participants viewed video clips 
from a television show. in addition, participants completed neuropsy-
chological testing. fMri data processing was completed with AFni.
results: Better verbal fluency (phonemic) performance was related 
to stronger activation in the right insula (p =.007), anterior cingulate 
cortex (p =.006), amygdala (p =.093) and nucleus accumbens shell (p = 
.03), during empathic concern eliciting video clips relative to empathic 
happiness eliciting video clips. However, stronger activation of the 
nucleus accumbens core during empathic happiness eliciting video clips 
was associated with better forward digit span (p = .046). Furthermore, 
stronger activation of the frontopolar cortex during empathic happiness 
video clips relative to empathic concern video clips (p =.007) was associ-
ated with better cognitive flexibility measured via the DkeFs semantic 
fluency switching subscale.
Conclusions: These findings suggest that specific facets of executive 
function map onto empathic concern versus empathic happiness; with 
complex generative motivational/ideational processes requiring cogni-
tive flexibility and the ability to hold information in an online state 
possibly playing a stronger role in empathy for positive emotions, 
whereas simpler, evolutionarily older generative emotional/ideational 
processes may be more essential for empathic concern.
Correspondence: Zinat Taiwo, Psychology, Georgia State University, 
1015 WASHINGTON ST SW, APT 7, ATLANTA, GA 30315, United 
States. E-mail: zinattaiwo@gmail.com

s. TOCCHInI, M.r. TIMPanO sPOrTIeLLO & F. benuzzI. 
Emotional recognition: which are differences in the same 
perceptual modality?
Objective: To inquire visual and auditory recognition of basic emotions 
(anger, sadness, happiness, disgust and fear) in patiens with lesions in 
cortical areas involved in emotional processing.
Participants and Methods: The patients (n.20) are composed by: 
Traumatic Brain injury (12 ; 4 females) with temporal, frontal and fron-
to-temporal lesions; mesial or anterior temporal (n. 2; 1 male), amyg-
dala and insular tumours (1 female), MTle (2 females) and Herpetic 
encephalitis (3 males). The control group is costituted by 15 subjects  
(9 females). To assess recognition of basic emotions we used two batteries 
for facial and prosody emotional recognition: Facial emotion recogni-
tion Battery (FerB) and the emotional Prosody recognition Battery 
(ePrB). Moreover we used a redoub and revised form of international 
Affective Picture system (iAPs-r) and of international Affective Digi-
tized sounds (iADs-r) inquiring respectively basic emotions through 
imagery and complex scenes and linguistic and not linguistic sounds.
results: Four patients with mesial-temporal lesions are impaired in 
visual recognition of fear, disgust and sadness assessed by iAPs-r. A 
patient with insular- fronto- temporal tumour recognized less accurately 
auditory fear assessed through iADs-r. in two batteries of emotional 
recognition by faces and prosody (FerB and Brue) the patients showed 
no impairment.
Conclusions: our results allow to conjecture a dissociation in emotional 
recognition if the stimuli are primary, innate and with a direct path 
processing (FerB and ePrB) or if they are more complexe requiring 
deep processing (iAPs-r and iADs-r). These data are interesting to 
lay out a rehabilitation program in patients impaired in emotional 
recognition.
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Correspondence: Stefania Tocchini, PhD, Public Health Authority 
ASL Nordovest Toscana, University of Pisa and of Modena and Reggio 
Emilia, Cittadella della salute- via ospedale, 1, Lucca 55100, Italy. 
E-mail: stefania.tocchini@hotmail.it

J.T. TWaITe, H.a. bOKHarI, a.d. bOnO, r.J. sTaFFOrd, 
e. arOnOVa, s.d. GOLde, J.L. sTOrbeCK & J.C. bOrOd. 
Examining Relationships between Basic Emotion Perception and 
Musical Training in the Prosodic, Facial, and Lexical Channels of 
Communication and in Music.
Objective: intensive musical training is positively associated with a 
range of perceptual (e.g., auditory processing) and cognitive (e.g., visu-
ospatial) abilities. However, less is known about relationships between 
musical training and emotion processing abilities, such as emotion 
perception. Based on preliminary literature, we hypothesized that indi-
viduals with intensive musical training would be more accurate than 
non-musicians in perceiving basic emotions within the prosodic, lexical, 
and facial channels of communication and in music.
Participants and Methods: Participants were 58 musically-trained 
individuals (55% female; M age=22.0 yrs, M duration of training=13.3 
yrs) and 61 demographically comparable healthy controls (48% female, 
M age=21.1). All participants were screened for psychiatric, medical, 
and neurological history. They were administered measures of prosodic, 
lexical, facial (Borod, Welkowitz, & obler, 1992), and musical (eerola 
& Vuoskoski, 2011) emotion perception, as well as additional measures 
to control for non-emotional (e.g., perceptual, cognitive, & personality) 
factors that could influence emotion perception.
results: Musicians scored significantly higher than non-musicians on 
measures of prosodic (F(1,115) = 6.91, p=0.010) and music (F(1,115) = 
6.72, p=0.011) emotion identification. These findings remained after 
controlling for relevant group differences (e.g., personality & alex-
ithymia). no significant group differences were obtained for the lexical 
or facial channels of emotion communication or for non-emotional 
prosodic and lexical control measures.
Conclusions: We found that musicians were more accurate than 
non-musicians in identifying prosodic and musical emotions, but not 
lexical or facial emotions. This study has implications for how musicians 
process emotion as compared to non-musicians. evaluation of causal 
mechanisms is needed to ascertain if musical training might represent 
an effective intervention for emotional deficits.
Correspondence: Jamie T. Twaite, Psychology Department, CUNY 
Graduate Center, 35-30 Kissena Blvd, Psychology Department, 
Flushing, NY 11367, United States. E-mail: twaitej@gmail.com

b. Van Meurs, M. HarTneLL & s. LIsseK. Sex Differences in 
Avoidance Behavior and Associated Neural Correlates.
Objective: Females are known to suffer from anxiety disorders at higher 
rates than males, accounting for 55-60% of individuals with gAD and 
having nearly twice the risk of developing PTsD. one pathway to 
increased rates of anxiety disorders could be differences in avoidance 
behavior. Females are quicker to learn avoidance responses and have 
slower extinction of the avoidance response. This project analyzed a 
subset of data from a larger project in order to assess sex differences 
in maladaptive avoidance behavior and associated brain mechanisms.
Participants and Methods: 22 Participants (13 Female; 9 Male) with 
a range of trait anxiety (spielberger sTAi) participated in an approach 
avoidance conflict task following Pavlovian discrimination fear condi-
tioning. During the test phase, participants were shown stimuli with 
varying degrees of threat information based on the initial discrimina-
tion conditioning. Half of the trials assessed fear to these stimuli when 
there was no chance to avoid, and the other half assessed behavioral 
avoidance to the stimuli. Brain activation was measured using fMri for 
each type of trial.
results: Females demonstrated higher overall avoidance rates and 
higher maladaptive avoidance rates. Additionally, there were sex 
differences in several brain regions including posterior insula, anterior 

cingulate, and bilateral precentral gyrus when the avoidance response 
was not available. There were also sex differences in the right superior 
temporal gyrus and the cerebellum during the avoidance decision.
Conclusions: These results are consistent with previous work demon-
strating sex differences in the processing of fear conditioning cues. 
Females show greater activation in somatomotor and somatosensory 
networks, suggesting greater anticipation of pain. This increased antic-
ipation of pain then contributes to sex differences in valuation and 
decision making for the approach-avoidance conflict, leading to higher 
rates of avoidance in females.
Correspondence: Brian van Meurs, University of Minnesota, 942 Monroe 
Ave, River Forest, IL 60305, United States. E-mail: vanm0049@umn.edu

b.G. zuCCaTO & C. abeare. The Role of Emotion Regulation in 
the Relation Between Social Integration and Stress: A Pilot Study.
Objective: stress can have deleterious effects on mental and physical 
health. However, a variety of factors related to social integration have 
been shown to mitigate the effects of stress on health outcomes. The 
purpose of the current study was to investigate the role of emotion 
regulation in the relation between several social integration variables 
(social isolation, loneliness, perceived and enacted social support) and 
stress, and to demonstrate an effect in healthy adults for future studies 
in traumatic brain injury (TBi) populations.
Participants and Methods: Participants were 96 undergraduate 
students, who completed nine questionnaires inquiring about demo-
graphic variables, perceived and objective stress, social network size, 
loneliness, perceived and enacted social support, emotional symptoms, 
and general difficulties with emotion regulation. The social variables 
were amalgamated into one composite social integration variable, and 
a mediation analysis was conducted to determine whether emotion 
regulation mediates the relation between social integration and stress.
results: results revealed correlations between all variables in direc-
tions consistent with the literature, and that emotion regulation ability 
partially mediates the relation between social integration and stress.
Conclusions: effective emotion regulation appears to mitigate the 
adverse effect of lack of social integration on stress in healthy adults. 
given this finding, future research will investigate this question in TBi 
patients with the goal to improve management strategies for those who 
suffer from chronic stress and/or social isolation/loneliness, particularly 
after serious illness or injury, such as TBi.
Correspondence: Brandon G. Zuccato, B.A., Psychology, University of 
Windsor, 2258 County Rd. 46, Woodslee, ON N0R1V0, Canada. E-mail: 
zuccatob@uwindsor.ca

Forensic neuropsychology

s. bender, b. arredOndO, J.J. MaHOney & b.a. MarCOPuLOs. 
A Forensic Case Study Involving Unequivocal Severe Brain Injury 
and Unequivocal Response Bias.
Objective: We present a unique forensic case to illustrate the value of 
neuropsychological assessment in disentangling the effects of unequiv-
ocal severe brain injury and malingering in determining competency 
to stand trial.
Participants and Methods: When first evaluated, Mr. J was a 
58-year-old man charged with first degree murder. Mr. J sustained a 
self-inflicted gunshot wound to the head. The bullet entered his head 
in the left submandibular region and exited at the top of the left frontal 
bone. gCs score was 8. Head CT showed extensive damage to the 
left and right frontal lobes with midline shift. Mr. J was evaluated by 
multiple examiners regarding his mental status at the time of the offense, 
competency to stand trial, and mitigating factors at sentencing. Multiple 
cognitive remediation and competency restoration attempts were made 
across institutions.
results: initial competency to stand trial evaluation revealed profound 
aphasia and neurocognitive dysfunction, with no indications of response 
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distortion or poor effort. However, subsequent CsT exams showed 
nonsensical speech and symptom exaggeration. evidence of malingering 
in the setting of brain damage is now known as “secondary malingering” 
and raises questions about motivations, ability to inhibit behavior, and 
accountability. He was later found competent but cognitive remediation 
and competency restoration efforts were ineffective.
Conclusions: This case study is unique, as it involves both unequiv-
ocally severe brain injury and unequivocal response bias consistent 
with “secondary malingering.” it also raises technical and conceptual 
issues regarding malingering assessment, and exposes both flaws to and 
advances in the revision of the slick criteria for malingering. gaps in 
the current knowledge base will be reviewed, as well as discussion of 
ethics/professional issues specific to competency restoration/cognitive 
remediation, managing consultation/boundaries with other colleagues, 
and directions for future malingering research.
Correspondence: Scott Bender, Charlottesville, VA, United States. 
E-mail: SB4QK@hscmail.mcc.virginia.edu

n. buesO-IzQuIerdO, J.C. dauGHerTy, n. HIdaLGO-
ruzzanTe, M. rubIO-GIMberT, M. GarCía-León & M. Perez 
GarCIa. Impulsivity and external versus internal attributions in 
male batterers of intimate partner violence.
Objective: To study the relationship between reaction time in response 
to a task change on a test of impulsivity in executive functioning and 
the external or internal attribution in batterers.
Participants and Methods: Data were obtained from a sample of 75 
male batterers from different prisons in Andalucia (spain). An exten-
sive neuropsychological protocol was administered. For this study, we 
present data for the go-no go task with an interview about sociodemo-
graphic and psychological variables. Participants had a mean age of 
39 years (SD=8.391), and all were matched in education. Participants 
were divided into two groups according to answers on the following 
yes or no questions related to the type of attribution (Culpability and 
Fairness):“Do you think your ex-partner (from the police report) is 
most responsible for the current situation in which you are living?” and: 
“Do you think the police report solicited by your ex-partner is unjust?”. 
student t-tests were conducted to compare these groups
results: in terms of culpability,44 batterers believed their ex- partners 
were responsible for their current situation (external), while 31 did 
not attribute responsibility to their partner (internal). With regard to 
fairness,63 men reported believing that their sentence was unjust, while 
12 believed it was fair. results demonstrated that batterers who made 
external attributions performed with statistically lower reaction times 
on the motor inhibition component of the items related to culpability 
(t=2.025, p<.047). Those who thought the crime was unjust performed 
with significantly slower reaction times (t=2.157, p<.034) in response to 
a task change on the test for impulsivity. nevertheless, results demon-
strated that were no differences between groups on total errors or correct 
answers.
Conclusions: our results suggest that executive functioning must be 
studied in batterers in depth, with a consideration to their behavioral 
reactions and responses on objective tasks. research may allow us to 
better predict their behavior.
Correspondence: Natalia Bueso-Izquierdo, Personality, Evaluation and 
Psychological Treatment, University of Granada (Spain) [Universidad 
de Granada], Campus Universitario de Cartuja C.P. 18071 Granada 
(Granada), Granada 18071, Spain. E-mail: nbueso@ugr.es

C.V. dOMbrOWsKI, K.J. yOunG, C.a. CHen & K. TreadWeLL. 
Validity Performance in an Anxious Undergraduate Sample.
Objective: Despite the prevalence of anxiety and its effect on cogni-
tive performance, the relationship between anxiety and performance 
validity is rarely studied. Moreover, experimental manipulation studies 
frequently use undergraduate samples, a population with inconsistent 
patterns on performance validity tests (PVTs). This study aims to 

investigate validity performance in undergraduates with and without 
sub-clinical anxiety.
Participants and Methods: undergraduates were prescreened into 
an elevated sub-clinical anxiety group and a control group based 
on general Anxiety Disorder-7 scale. A total of 87 participants  
(mean age=19.2 years, sD=1.0; 51% female; 53% Caucasian, 40% 
Asian, 9% latino, 2% black, and 5% other; mean WTAr=106, 
sD=12.2), split between both groups, completed a general neuropsy-
chological battery with embedded and stand-alone PVTs (i.e., ToMM, 
rDs, DCT, and rey-15); they were given encouraging instructions  
(i.e., “do your best”) prior to testing. standard pass/fail cutoffs were 
used for PVTs.
results: overall, 13% of the undergraduate sample failed either the 
rDs or the DCT; no failures were observed ToMM Trial 2 or rey-15 
item recall. The high anxiety group was more likely to fail the rDs, 
whereas the low anxiety group tended to fail the DCT (Fisher’s exact test 
p = .024). group status was not predictive of higher failure rates overall.
Conclusions: The relatively high frequency of PVT failures in this 
study suggest that PVTs should be incorporated into cognitive assess-
ment of undergraduates. rDs failures in anxious individuals should 
be interpreted cautiously, particularly in the absence of other failures. 
This study adds to the mounting evidence that undergraduate study 
participants and anxious individuals rarely fail the ToMM.
Correspondence: Caitlin V. Dombrowski, University of Connecticut, 46 
Brooksdale Rd, Brighton, MA 02135, United States. E-mail: caitlin.
dombrowski@gmail.com

s. saGar, J. HurTubIse, C. CHarrOn, a. zOuGarI, K. seKe, 
r.M. rOTH & L.a. erdOdI. Gender and Lateral Dominance 
Influences Likelihood of Failure on Performance Validity Tests.
Objective: Cutoffs on performance validity tests (PVT) may have to 
be adjusted based on demographic factors to minimize bias. Although 
research in this area is limited, kim et al. (2010) found a gender effect 
on the recognition Memory Test (rMT), and suggested different cutoffs 
for males (≤42) and females (≤43). However, the effect of lateral domi-
nance on rMT or the Word Choice Test (WCT) is unknown. The current 
study aimed to replicate previously reported gender differences on the 
WCT, and examine the effect of lateral dominance on these measures.
Participants and Methods: Archival data were collected from a mixed 
clinical sample of 220 patients (44.5% male, 89.7% right-handed) 
medically referred for neuropsychological assessment. Mean age was 
45.5 years (sD = 15.7). Mean level of education was 13.9 years (sD = 
2.6). independent t-tests and likelihood ratios (lr) were computed for 
both rMT and WCT as a function of gender and lateral dominance.
results: Females had significantly lower Perceptual reasoning and 
Working Memory index. They also were more likely to fail the rMT 
than males (lr: 1.40-1.65) at more conservative cutoffs (≤37 – ≤41). 
However, failure rates were comparable (lr: 1.04-1.22) at more liberal 
cutoffs (≤42 – ≤43). A similar trend was observed on WCT, although 
gender differences were slightly more pronounced (lr: 1.39-2.31). 
left-handed patients had significantly lower FsiQ, Verbal Compre-
hension index and Perceptual reasoning index. They also were about 
twice more likely to fail the rMT than right-handed patients (lr: 1.68-
2.15). However, no significant difference in failure rates was observed 
on WCT (lr: 1.03-1.39).
Conclusions: To our knowledge, this is the first empirical investiga-
tion reporting a clinically significant relationship between gender and 
lateral dominance and PVT failure rate. if this finding is replicated using 
different samples and instruments, cutoffs may need to be adjusted for 
women and left-handed examinees to protect them against an inflated 
false positive rate.
Correspondence: Laszlo A. Erdodi, EMU, 174 King St, London, ON 
N6A1C6, Canada. E-mail: lerdodi@gmail.com
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K. seKe, s. saGar, C. CHarrOn, a. zOuGarI, J. baKer, r. rOTH 
& L.a. erdOdI. The Stroop Test as a Measure of Performance 
Validity in Adults Clinically Referred for Neuropsychological 
Assessment.
Objective: This study was designed to develop performance validity 
indicators embedded within the Delis-kaplan executive Function 
systems (D-keFs) version of the stroop task.
Participants and Methods: Archival data from a mixed clinical sample 
of 132 patients (50% male; MAge = 43.4; Meducation = 14.1) medically 
referred for neuropsychological assessment were collected. Criterion 
measures included the recognition Memory Test and two composites 
based on several independent validity indicators.
results: An age-corrected scale score of ≤6 on any of the four trials 
reliably differentiated psychometrically defined credible and non-cred-
ible response sets with high specificity (.87-.94) and variable sensitivity 
(.34-.71). An inverted stroop effect was less sensitive (.14-.29), but 
comparably specific (.85-.90) to invalid performance. Aggregating the 
newly developed D-keFs stroop validity indicators further improved 
classification accuracy (.61-.81 sensitivity). Failing five of the new indi-
cators was associated with a zero false positive rate. Although failing the 
validity cutoffs was unrelated to self-reported depression or anxiety, it 
was associated with higher self-reported somatic symptoms.
Conclusions: in addition to processing speed and executive function, 
the present findings suggest that the D-keFs version of the stroop 
task can also function as a measure of performance validity. Further-
more, a multivariate approach to performance validity assessment is 
generally superior to univariate models. non-credible presentation on 
neuropsychological testing may be related to psychogenic factors. This 
finding warrants further investigation, as it may provide insight into 
the neuropsychiatric mechanisms behind invalid performance during 
cognitive testing.
Correspondence: Laszlo A. Erdodi, EMU, 174 King St, London, ON 
N6A1C6, Canada. E-mail: lerdodi@gmail.com

T.J. Farrer, V. sTabILe, M. brOOKs & e.d. bIGLer. Fail Rate of 
Performance Validity Tests in Academic Accommodation Seeking 
College Students: The Role of Diagnosis on Effort Measurement.
Objective: Performance validity tests (PVT) are a standard component 
of neuropsychological assessment and are often used when testing college 
students who are seeking academic accommodations for suspected 
neurocognitive disorders. Previous studies in general patient populations 
find that PVT performance is attenuated by certain conditions, such as 
dementia or brain injury. A broad failure rate of PVTs is reported among 
college students seeking accommodations but no study has determined 
if diagnosis can impact PVT outcomes in this population.
Participants and Methods: study sample consisted of 540 students, 
all of whom presented at a university clinic for assessment to deter-
mine eligibility for accommodations. As part of their evaluation 473 
students were administered PVTs, which included the Word Memory 
Test (WMT), the Test of Memory Malingering (ToMM), and reliable 
Digit span (rDs). Following assessment, students were either found 
to not meet criteria for a diagnosis or were diagnosed with a condition 
based on DsM-iV criteria and clinician group consensus.
results: Failure rates ranged from 2% for ToMM Trial 2 to 21% for 
rDs. Those with a diagnosis (79% of sample) performed significantly 
worse on ToMM Trial 1 and rDs compared to those without a diagnosis 
(p < .05). groups did not differ on WMT or ToMM Trial 2. of the total 
sample, 21% failed at least one PVT with rDs being the most commonly 
failed test. of those that passed all other PVTs, 9% continue to fail the 
rDs suggesting rDs is consistently more difficult compared to other 
PVTs. in fact, of those that passed all other PVTs but failed rDs, 96% 
met criteria for a diagnosis and 4% did not.
Conclusions: There is a relatively low fail rate on stand-alone PVTs 
among academic accommodation seeking college students and fail rates 
depend on the test used and the diagnostic status of the examinee. 
embedded PVTs, such as rDs, have higher failure rates but this appears 

to be influenced by diagnosis suggesting that certain PVTs require more 
cognitive demand than others.
Correspondence: Thomas J. Farrer, Duke University Medical Center, 
153 Carden Place Drive #C, Mebane, NC 27302, United States. E-mail: 
thomasfarrer@yahoo.com

K.n. FIeLds, T. sTeFuraK & b.d. HILL. Predicting Juvenile 
Recidivism with the Wechsler Index Scores and Personality 
Assessment Inventory Scores: The Role of Intraindividual 
Variability.
Objective: research has demonstrated an inverse relationship between 
iQ and criminal behavior (Templer, 2009; Walsh, swogger & kosson, 
2004), as well as links between personality traits (particularly psychop-
athy) and offending (Hare, Clar, grann, & Thornton, 2000). recent 
research has also shown that intraindividual variability in cognitive 
test performance may serve as a marker for overall neurological health 
(Burton, strauss, Hultsch, Moll, & Hunter, 2004), which Moffitt (1993) 
cites as a key factor in the life-course persistent offending trajectory. The 
present study examined the links between intelligence, personality, and 
intraindividual variability indicators in both domains with offending.
Participants and Methods: The study sample consisted of 301 juvenile 
offenders in a mid-size southeastern city in the u.s. each youth had 
scores on either the WisC-iV, WisC-V or WAis-iV, and a PAi profile. 
regression analyses were conducted predicting several different types of 
offending using the Wechsler and PAi scores as well as intraindividual 
variability indicators for each participant on each test. specifically, the 
standard deviation for each youth on their respective test profile was 
used. Age, sex, reliable Digit span and the PAi validity scales were 
entered as covariates for all analyses.
results: The dominant predictors across different analyses of offending 
were the Verbal Comprehension index and the Antisocial, and Aggres-
sion scales of the PAi. of note is that the Working Memory index and 
the Wechsler intraindividual variability score predicted drug/alcohol 
offending significantly. This is the only domain in which the latter 
factors exhibited significant relationships with offending.
Conclusions: The difficulties in predicting recidivism from factors 
inside the youth are highlighted here. The effect sizes were small across 
the analyses. The linking of intraindividual variability intelligence factor 
to drug/alcohol offending is intriguing and deserves further study.
Correspondence: Kelly N. Fields, M.A. Psychology, Psychology, 
University of South Alabama, 2889 Sollie Road Apartment 1320, 
Mobile, AL 36695, United States. E-mail: kelly.n.fields@gmail.com

J. FOX, M. brOOK, J. sTraTTOn & r. HanLOn. 
Neuropsychological Profile and Descriptive Classifications of 
Mass Murderers.
Objective: As mass murders become more prominent throughout the 
united states, the ability to predict and prevent these crimes becomes 
imperative. research indicates that mass murderers (MM) experience 
increased incidence of psychosocial stressors, psychiatric issues, and 
head trauma. However, few scientific studies of MM exist, and no prior 
study has examined the associations between cognitive abilities and mass 
murder. We examined demographic, neurologic, psychiatric, substance 
use, criminal, and cognitive characteristics of MM and compared MM 
to single murderers (sM) on these characteristics. Additionally, we 
proposed a sub-classification of MM based on the degree of relationship 
with their victims and explored group differences in the aforementioned 
characteristics.
Participants and Methods: MM (n=23) and sM (n=103) completed 
a clinical interview, cognitive testing, and review of records. For the 
classification analysis, we divided MM into three groups: family MM (n 
= 6), acquaintance MM (n = 8), and classic MM (n = 9). We evaluated 
group differences in descriptive and cognitive chracteristics using t-tests 
or Wilcoxon rank-sum tests (continuous variables) and chi-square tests 
or Fisher’s exact test (categorical variables). We used demographically 
adjusted standardized test scores to generate a cognitive profile for MM. 
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We estimated magnitude of group difference among the classification 
groups in decriptive and cognitive characteristics with correlation coef-
ficient and Cohen’s w.
results: results suggested that MM exhibit low average abilities across 
cognitive domains. MM exhibited higher levels of premeditation and 
better cognitive abilities than sM. subgroups of MM were distinguish-
able based on demographic and psychiatric variables but exhibited 
similar cognitive profiles.
Conclusions: our findings suggest that MMs may possess the cogni-
tive ability to engage in preventative or rehabilitative efforts, and that 
subtyping based on the degree of victim relationship may be important 
in this group of offenders.
Correspondence: Jaclyn Fox, Psychiatry and Behavioral Sciences, 
Northwestern University Feinberg School of Medicine, 3765  
N. Lakewood Ave, Apt 2, Chicago, IL 60613, United States. E-mail: 
jaclyn.fox@northwestern.edu

C. LaduKe, J. GaLLO, d. deMaTTeO, K. HeILbrun & 
T. sWIrsKy-saCCHeTTI. The Neuropsychological Assessment 
of Justice-Involved Men: A Case for Group-Specific Norms.
Objective: neuropsychological expertise will continue to play an 
increasing role in criminal legal decision making. Valid neuropsycho-
logical evidence in criminal forensic contexts requires normative data 
that is representative of justice-involved individuals. unfortunately, 
existing normative data appears unlikely to represent justice-involved 
individuals due to relevant demographic (e.g., age and multicultural 
identity) and clinical factors (e.g., learning deficits, ADHD, substance 
use, TBi, trauma). As a result, the interpretation of neuropsychological 
performance within justice-involved individuals using existing norma-
tive data may increase the risk of inaccurate description, invalid clinical 
conceptualization, and misdiagnosis of impairment. The goal of the 
current study is to improve the validity of neuropsychological assessment 
with justice-involved men.
Participants and Methods: ninety-five men in a private correctional 
facility in a large mid-Atlantic state completed a battery of demographic 
items, neuropsychological measures (i.e., BADs, CWiT, CoWAT, PMT, 
ruff 2&7, sDMT, TMT), and clinical measures (i.e., intellectual func-
tioning, educational quality, depression, ADHD, substance use, TBi, 
trauma).
results: Descriptive analyses demonstrated the demographic and clin-
ical diversity of justice-involved men. statistical analyses, effect size 
calculations, and clinical analyses demonstrated that justice-involved 
men perform significantly below existing normative data across neuro-
psychological measures of intellectual functioning, attention, verbal 
fluency, and executive functioning. As a result, preliminary normative 
data are presented to inform the use of the selected measures in the 
neuropsychological assessment of justice-involved men.
Conclusions: Justice-involved men appear to represent a unique 
neuropsychological population of interest that requires group-specific 
normative data to help ensure neuropsychological opinions about these 
individuals are relevant, valid, and admissible within criminal legal 
decision making.
Correspondence: Casey LaDuke, PhD, School of Medicine, University 
of Virgina, 932 Michie Tavern Lane, Apt A, Charlottesville, VA 22902, 
United States. E-mail: claduke3@gmail.com

P. MarTIn, b.P. HunTer, a.M. raCH, r.J. HeInrICHs 
& r.W. sCHrOeder. Excessive Decline from Premorbid 
Functioning (EDPF): Assessing Performance Validity with the 
WAIS-IV and TOPF.
Objective: This study examined the effectiveness of two indicators of 
excessive Decline from Premorbid Functioning (eDPF), calculated 
by comparing scores from the WAis-iV with ToPF demographic 
premorbid estimates, as embedded performance validity tests (PVTs).
Participants and Methods: Patients referred for neuropsychological 
evaluations were classified according to whether they failed 0 PVTs 

(n = 147) or ≥ 2 PVTs (n = 41). Patients failing only 1 PVT or those 
diagnosed with dementia, intellectual disability, or left-sided cerebral 
vascular accident were excluded. Two new validity indicators were 
then created. eDPF-FsiQ was derived from the discrepancy between 
obtained and demographically predicted WAis-iV FsiQ, and eDPF-V 
was created by adding the obtained versus predicted discrepancies 
for WAis-iV WMi and VCi. independent sample t-tests were used to 
examine group differences, and roC analyses were conducted to deter-
mine classification accuracy of eDPF-FsiQ and eDPF-V.
results: Mean (sD) eDPF-FsiQ and eDPF-V in the ≥ 2 PVT fail 
group were 18.4 (11.4) and 31.8 (17.7), respectively, whereas mean 
eDPF-FsiQ and eDPF-V in the 0 PVT fail group were 3.5 (10.3) and 
5.1 (18.3), respectively. These differences were significantly different at 
p < .001. eDPF-FsiQ resulted in an AuC of .837, classifying patients 
with 56% sensitivity at ≥ 90% specificity. eDPF-V resulted in an AuC 
of .850, classifying patients with 61% sensitivity at ≥ 90% specificity.
Conclusions: Both eDPF-FsiQ and eDPF-V demonstrated excellent 
discrimination between patients providing valid versus invalid test 
performance. These results suggest that eDPF might potentially outper-
form traditional embedded validity measures. Additional advantages 
of eDPF include incorporation of demographic estimates of premorbid 
ability and performance on multiple tests spanning different cognitive 
domains.
Correspondence: Phillip Martin, PhD, Psychiatry and Behavioral 
Sciences, University of Kansas School of Medicine - Wichita, 7714 E. 
Morrist, Wichita, KS 67207, United States. E-mail: pmartin820@gmail.
com

T.J. sWIFT, r.C. nICKs, r.r. sWIFT, r. Juan & 
L.e. aGuerreVere. Detecting Simulated Memory Malingering 
with Eye-Tracking technology.
Objective: eye-tracking is a growing field used to detect eye movements 
and analyze human processing of visual information for interactive and 
diagnostic applications. Different domains in scientific research such as 
neuroscience, experimental psychology, computer science, and human 
factors have benefitted from eye-tracking methods and techniques to 
unobtrusively investigate the quantitative evidence underlying cognitive 
processes. The purpose of the current study was to determine if eye 
tracking technology could differentiate simulated memory malingering 
from legitimate performance.
Participants and Methods: The present study used a “simulator” 
design to determine if eye tracking variables (i.e. fixation and saccade 
numbers) can differentiate persons known to be intentionally feigning 
from legitimate response on the Test of Memory Malingering (ToMM). 
in the current study, 40 non-clinical volunteers’ eye movement was 
measured while they were performing the ToMM under one of two 
conditions: under standard instructions (controls); under instructions 
to simulate memory deficit in pursuit of personal injury litigation 
(malingerers).
results: results indicated that malingerers demonstrated greater time 
looking at the stimulus overall (Mdiff = 0.50), greater time fixating on 
the correct target stimulus (Mdiff = 0.44), and greater time between first 
fixation and responding to the stimulus (Mdiff = 0.72) than the control 
group [F (2, 37) = 3.2 to 3.8; p<.05). Areas under the Curve (AuC) 
between malingerers and control ranged from .75 to .90, indicating that 
eye tracking indicators have a good discrimination between the groups.
Conclusions: Therefore, eye tracking variables are capable of accu-
rately differentiating malingering from non-malingering memory 
performance. Although much research is needed in the area, eye tracking 
technology could potentially contribute to the identification of exag-
gerated cognitive symptoms among patients in a variety of health care 
settings.
Correspondence: Timothy J. Swift, 2100 N Raguet,HSTC Bldg 105D, 
Nacogdoches, TX 75965, United States. E-mail: swifttj@jacks.sfasu.edu
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d.e. TraHan. False Positive Rates for Reliable Digit Span in 
Individuals with Alzheimer’s Disease or Other Dementias.
Objective: reliable Digit span (rDs) (greiffenstein, Baker, & gola, 
1984) has been used to detect suboptimal effort and potential malin-
gering in litigants claiming neurocognitive dusfunction. studies have 
supported the effficacy of rDs in detecting potential malingering in 
litigants versus younger patients with mild TBi. others, however, have 
reported false positive (FP) rates as high as 69% when using rDs in 
nonlitigating clinical samples, especially for individuals over age 60 
(Trahan & ross, 2005). This study extends research on rDs by exam-
ining FP rates in individuals with Alzheimer’s Disease (AD) or other 
dementias (oD).
Participants and Methods: The AD group included 51 individuals  
(23 male, 28 female) with probable Alzherier’s Disease (Age: M = 76.73, 
S = 7.12). The oD group included 32 individuals (15 male, 17 female) 
with other dementias (i.e., Vascular, nPH, Trauma) (Age: M = 74.34, 
S = 12.53). none were in litigation. All were administered the WAis-iV 
along with a battery of other neuropsychological tests.
results: Data analysis revealed rDs mean scores of 7.32 (S = 3.09) for 
the AD group and 7.13 (S = 1.43) for the oD group. Mean rDs scores 
for the two groups were not significantly different (t = .54, p = .59). 
FP rates were examined using two different cutoff scores: rDs < 8 and 
rDs < 7. using the higher cutoff, FP rates were 59% for the AD group 
and 59% for the oD group. using the lower cutoff, FP rates were 37% 
for the AD group and 34% for the oD group.
Conclusions: Although studies have demonstrated efficacy of rDs 
in detecting malingered neurocognitive dysfunction in relative young 
samples, other studies have revealedd unacceptably high FP rates in 
more impaired patients, especially those over age 60 (loring et al., 
2016; Trahan & ross, 2005). results from this study also revealed 
high FP rates for dementia patients, especially when the higher cutoff 
of rDs < 8 was applied. Caution is strongly advised when using rDs 
in dementia patients over age 60, especially in the absence of other 
validity measures.
Correspondence: Donald E. Trahan, Center for Behavioral Studies, 
3560 Delaware, Suite 105, Beaumont, TX 77706, United States. E-mail: 
dtrahan@swbell.net

d.e. TraHan. Specificity of the CVMT Symptom Validity Scale in 
Adults with Alzheimer’s Disease or Other Dementias.
Objective: The Continuous Visual Memory Test (CVMT) (Trahan 
& larrabee, 1988) measures visual memory using complex, ambig-
uous designs and a recognition format. larrabee (2008) developed a 
symptom Validity scale (sVs) for the CVMT to assist in detecting 
potential malingering in litigants claiming neurocognitive dysfunction. 
studies have found moderate sensitivity in individuals with definite 
malingered neurocognitive dysfunction, but high specificity in people 
with moderate to severe TBi (larrabee, 2008) and in normal adults of 
all ages (Trahan, 2015). This study extends research on the sVs by 
examining specificity in individuals with Alzheimer’s Disease (AD) or 
other dementias (oD).
Participants and Methods: The AD group included 51 individuals 
(23 male, 28 female) with probable AD (Age: M = 76.73, S = 7.12). 
The oD group included 32 individuals (15 male, 17 female) with other 
dementias (i.e., Vascular, nPH, Trauma) (Age: M = 74.34, S = 12.53). 
All were administered the CVMT along with a battery of other neuro-
psychological tests. Testing was conducted in an outpatient office setting 
for all individuals.
results: Data analysis revealed sVs Mean scores of 11.48 (S = 3.98) for 
the AD group and 12.53 (S = 4.27) for the oD group. group means were 
not significantly different (t = .75, p = .46). using the recommended 
cutoff score of sVs < 14, (larrabee, 2008), specificity rates were .35 
for the AD group and .53 for the oD group.
Conclusions: Although the CVMT sVs has demonstrated high speci-
ficity for normal adults of all ages and clinical samples of younger adults 
with TBi, specificity rates were definitely lower for older patients with 

Alzheimer’s Disease or other dementias. results suggest caution when 
using the sVs with individuals over age 60 with dementia.
Correspondence: Donald E. Trahan, Center for Behavioral Studies, 
3560 Delaware, Suite 105, Beaumont, TX 77706, United States. E-mail: 
dtrahan@swbell.net

d. WHITesIde, a. HaHn-KeTTer, O. GaasedeLen & 
M.r. bassO. Logistically Derived Embedded Performance 
Validity Measures Using Tests of Executive Functioning in a Mild 
Traumatic Brain Injury Sample.
Objective: The development of increasingly sophisticated embedded 
performance validity tests (PVTs) is critical for the practice of forensic 
neuropsychology. one recent study (Whiteside et al., 2015) utilized 
several cognitive measures to develop a logistically-derived cross domain 
embedded PVTs with acceptable classification accuracy. The current 
study utilized the same methodology to develop an embedded PVT 
utilizing three executive functioning measures, the Trailmaking Test 
Part B (TMT-B), Wisconsin Card sorting Test Perseverative responses 
(WCsT-Pr), and the stroop Color-Word Test to study the classification 
accuracy of this single domain embedded PVT.
Participants and Methods: Participants included 155 consecutive 
neuropsychological patients with a diagnosis of mild traumatic brain 
injury (MTBi) who completed all the study measures. This included 
95 MTBi patients with no known external incentives (mean age=44.0, 
sD=12.56, mean education=13.45, sD=2.23, 45% female, 97% Cauca-
sian) who passed all PVTs and 60 MTBi patients who failed at least 2 
PVTs (mean age=44.1, sD=15.47, mean education=13.05, sD=2.58, 
58% male, 93% Caucasian), including at least one free-standing 
measure. no significant differences between groups were found on any 
demographic variable except gender.
results: A logistically derived combined variable was calculated and 
had excellent classification accuracy (AuC=.82, with sensitivity at 57% 
with specificity set at 90%), which was higher than any individual 
measure. Among the individual measures, the stroop Color-Word test 
had the highest overall classification accuracy (AuC=.80, 43% sensi-
tivity), while the WCsT-Pr had the lowest (AuC=.67, 35% sensitivity).
Conclusions: The study supports the use of this logistically derived 
variable as an embedded PVT based upon executive functioning tests. 
The results also support the use of the stroop Color-Word measure as 
an embedded PVT.
Correspondence: Douglas Whiteside, Ph.D., Department of Psychiatry, 
University of Iowa, 200 Hawkins Drive, Iowa City, IA 52242, United 
States. E-mail: douglas-whiteside@uiowa.edu

Psychopathology/neuropsychiatry 
(Including schizophrenia)

d.M. aase, J.M. babIOne, a. OsbOrn, L. eVereTT, I. Hassan, 
J.a. dIGanGI, e. PrOesCHer, J. GreensTeIn, r. WaLTers & 
K.L. PHan. PTSD Severity Predicts Working Memory Performance 
in OEF/OIF/OND Veterans.
Objective: Posttraumatic stress disorder (PTsD) is associated with 
poorer performance in several neuropsychological domains among u.s. 
military veterans. in particular, moderate effect sizes for PTsD have 
been observed in the domain of working memory (scott et al., 2015), 
although many prior studies have not attended to subthreshold PTsD 
symptoms. The present study evaluated working memory performance 
among veterans of operations enduring Freedom, iraqi Freedom and 
new Dawn (oeF/oiF/onD) as a function of overall PTsD severity.
Participants and Methods: subjects were 94 (16 female, 78 male) 
oeF/oiF/onD veterans who were assessed using a brief neuropsycho-
logical battery, structured clinical interviews (CAPs and M.i.n.i.), and 
self-report instruments.
results: When controlling for iQ, combat exposure, current alcohol 
use disorder, and current major depressive disorder or anxiety disorder, 
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CAPs Total score was a significant predictor of Digit span forward 
(Beta=-.28, p=.024). using the same covariates, CAPs Total score 
was also a significant predictor of Digit span backward (Beta=-.27, 
p=.041). While the model predicting BVMT-r T1 was significant  
[F (5, 88)=3.16, p=.011], CAPs Total score was only a marginally 
significant predictor of BVMT-r T1 (Beta=-.25, p=.067). The model 
predicting CVlT-2 T1 was not significant.
Conclusions: severity of PTsD symptoms was a significant predictor 
of multiple indicators of working memory performance, even when 
accounting for relevant covariates. These findings add to the extant liter-
ature by exploring PTsD severity as a continuous construct in a hetero-
geneous sample of oeF/oiF/onD veterans. limitations of the study, 
clinical implications, and directions for future research are discussed.
Correspondence: Darrin M. Aase, Jesse Brown VA Medical Center, 
820 South Damen Avenue, Chicago, IL 60612, United States. E-mail: 
daase@psych.uic.edu

K. anGers, s. assarI, d. MarsHaLL, P. babu, r.e. easTer, 
b. PesTer, K.H. HInrICHs, M. MCInnIs, s.a. LanGeneCKer 
& K. ryan. Cognitive performance over five yearsamong  
individuals with bipolar disorder and unaffected controls using 
latent growth modeling.
Objective: Cognitive dysfunction is a key feature of bipolar disorder 
(BD). However, not much is known about the temporal stability of this 
cognitive dysfunction as some studies have demonstrated a neurodegen-
erative model in BD, while others have shown no change in cognitive 
functioning over time. Building upon our prior work, which examined 
the natural course of executive functioning, the current study aimed to 
investigate the natural course of memory, emotion processing, and fine 
motor dexterity over a five year period in BD.
Participants and Methods: using a five-year longitudinal cohort, 90 
individuals with BD and 17 healthy controls (HC) were administered a 
battery of neuropsychological tests at study baseline, 1 year, and 5 years 
after study entry that captured four areas of cognitive performance: 
visual memory, auditory memory, emotion processing, and fine motor 
dexterity.
results: latent growth Curve Modeling showed no group differences in 
the slopes of any of the cognitive factors between the BD and HC groups. 
Age at baseline was negatively associated with visual memory, emotion 
processing, and fine motor dexterity. education level was positively 
associated with auditory and visual memory and fine motor. Female 
gender was negatively associated with emotion processing.
Conclusions: extending our prior work on executive functioning, indi-
viduals with BD show similar linear change in other areas of cognitive 
functioning including memory, emotion processing, and fine motor, as 
compared to unaffected, healthy controls. Age, education, and gender 
may have some differential effects on cognitive changes.
Correspondence: Kaley Angers, B.S., Psychiatry-Neuropsychology, 
University of Michigan, 4050 Grand Oaks Trail, Burton, MI 48519, 
United States. E-mail: kangers@umich.edu

J.M. babIOne, a. OsbOrn, L. eVereTT, I. Hassan, C. sCHrOTH, 
J.a. dIGanGI, d.M. aase & K.L. PHan. PTSD Symptom Severity 
Predicts Verbal Encoding and Retrieval in Combat-Exposed OEF/
OIF/OND Veterans.
Objective: individuals with PTsD often demonstrate deficits in verbal 
memory (VM) functioning (scott et al., 2015). While many studies 
have examined VM performance between individuals with PTsD and 
controls, there is a need for increased attention to the impact of symptom 
severity. in this study, we examined the relationship between PTsD 
symptom severity and VM performance in a group of u.s. military 
veterans. We hypothesized there would be a negative relationship 
between PTsD symptom severity and VM performance.
Participants and Methods: The sample included 81 u.s. military 
veterans who were deployed as part of operations enduring Freedom, 
iraqi Freedom, and/or new Dawn (oeF/oiF/onD). Participants were 

assessed for combat exposure and PTsD symptoms with the CAPs-iV 
and were administered a brief test battery, which included the CVlT-ii, 
BDi-ii, and WTAr.
results: Four covariates (i.e., age, education, intelligence, depression) 
were employed in four linear regressions to assess the impact of CAPs-iV 
Total score and specific PTsD symptom clusters on VM performance. 
Verbal encoding was predicted by Total PTsD severity [F(5, 57)=2.47, 
p=.02] and PTsD re-experiencing symptom severity [F(5, 57)=3.37, 
p=.01], while long delay free recall was predicted by PTsD avoidance 
symptom severity [F(5, 57)=2.45, p=.04].
Conclusions: These results indicate that the severity of specific PTsD 
symptoms may differentially impact individual domains of VM perfor-
mance. it would be beneficial for future studies to address the role of 
these individual PTsD symptom clusters. Further research in needed to 
verify these findings and determine potential clinical implications when 
working with this population.
Correspondence: Joseph M. Babione, Jesse Brown VA Medical Center, 
Mental Health Service Line, 5136 S. Blackstone Ave. Apt. 207, Chicago, 
IL 60615, United States. E-mail: josephbabione@gmail.com

P. babu, r.e. easTer, K. anGers, J. PaTeL, K. ryan, s. assarI, 
M. KaMaLI, e. saunders, M. MCInnIs, s.a. LanGeneCKer & 
d. MarsHaLL. Impact of gender and history of childhood trauma 
on cognitive functioning in patients with bipolar disorder.
Objective: Few studies have investigated the potential impact of trauma 
and gender on cognitive functioning in Bipolar Disorder (BD). This 
study aimed to investigate the effect of gender and history of childhood 
trauma on cognitive functioning in patients with BD.
Participants and Methods: Participants completed diagnostic inter-
views, the Childhood Trauma Questionnaire (CTQ), symptom severity 
questionnaires, and neuropsychological testing resulting in eight cogni-
tive domains (e.g. executive functioning, attention, memory, fine motor 
function, and emotion processing). Participants were equivalent on age, 
education, and iQ. Participants were classified as positive or negative 
for a history of trauma using CTQ cut points previously established by 
Heim et al. (2009). 231 individuals diagnosed with BD (46 males with 
trauma, 28 males no trauma, 110 females with trauma, and 47 females 
no trauma) were included.
results: While controlling for depression, there was a significant group 
effect for fine motor function (p=.004) and auditory memory (p<.001) 
with both male groups performing significantly worse than females. 
There was a significant group effect for verbal fluency and processing 
speed (p=.02) and conceptual reasoning/set-shifting (p=.006), as males 
with trauma demonstrated significantly poorer performance compared 
to the other three groups. The male with trauma group also demon-
strated significantly poorer performance compared to the female no 
trauma group on processing speed and interference resolution (p=.02).
Conclusions: our findings show that male bipolar patients may be 
more susceptible to the cognitive consequences of childhood trauma 
compared to females.
Correspondence: Pallavi Babu, BA, Psychiatry - Neuropsychology, 
University of Michigan, 2101 Commonwealth Blvd, Ann Arbor, MI 
48105, United States. E-mail: pababu@med.umich.edu

M.r. bassO, e. esTeVIs, d. COMbs, d. WHITesIde & 
b.W. reynOLds. Inpatient Depressives’ Responses to Reward 
and Punishment Correlate with Distinct Facets of Executive 
Function.
Objective: Depressed patients often show an attenuated response to 
reward on tasks such as the iowa gambling Task and probabilistic 
reward tasks (Must et al., 2006; Pizzagalli et al., 2009), presumably 
reflecting abnormal mesial and ventral frontal lobe function. Few studies 
have evaluated the relationship between measures of executive func-
tion and response to reinforcement. Fewer still have simultaneously 
evaluated depressives’ responses to reinforcement and punishment. We 
hypothesized that depressive severity would correlate with diminished 
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response to both reward and punishment. We further expected that 
better executive function would correlate with robust response to reward 
and punishment.
Participants and Methods: 21 inpatients diagnosed with major 
depressive disorder and 19 healthy individuals participated. Mood was 
assessed with the Mood and Anxiety symptom Questionnaire. rein-
forcement responsivity was assessed using a probabilistic reinforcement 
task developed by Pizzagalli et al. (2009). The Wisconsin Card sorting 
Test, iowa gambling Test, D-keFs fluency and stroop tests, and the 
CVlT-2 were administered.
results: using a p<.01, depression and anxiety correlated with dimin-
ished response to reward and an enhanced response to punishment on the 
probabilistic reinforcement task. stroop and semantic fluency correlated 
with better responsivity to reward (r’s>.4), whereas iowa gambling Test 
correlated with better responsivity to punishment (r’s=.5).
Conclusions: These data replicate previous work involving outpa-
tients, revealing attenuated response to reward in inpatients. extending 
previous work, they show that depression enhances response to punish-
ment. Additionally, these data show distinct relationships between 
reinforcement responses and aspects of executive function. Mental 
flexibility correlated uniquely with response to reward, whereas risky 
decision-making correlated with response to punishment. These data 
imply that different neural substrates underlie depressed patients’ 
responses to reward and punishment.
Correspondence: Michael R. Basso, Ph.D., Psychology, University 
of Tulsa, 800 South Tucker Drive, Tulsa, OK 74104, United States. 
E-mail: michael-basso@utulsa.edu

K.L. besseTTe, L.M. JenKIns, J.P. sTanGe, s.r. deLdOnnO, 
K. sKerreTT, L.r. KLInG, P.M. MaKI, s. WeIsenbaCH & 
s.a. LanGeneCKer. Comorbid Depression and Anxiety Has 
Greater Top-Down and Bottom-Up Neural Emotional Processing 
than Depression Alone in the Remitted State.
Objective: Major Depressive Disorder (MDD) is linked with increased 
top-down neural activity, whereas anxiety disorders have been asso-
ciated with increased bottom-up neural activation during emotion 
processing tasks. studies attempting to examine the effects of comor-
bidity of these internalizing disorders risk confounding the effects of the 
active state of depression with illness-based neural emotional processing, 
which may have led to ambiguous results. The current study examines 
the effect of comorbidity (Comorbid) while the depressive illness is in 
remission (rMDD).
Participants and Methods: seventy-eight young adults (36 = Healthy, 
27 = rMDD, 15 = Comorbid), ages 18 – 23, completed a facial emotion 
perception task during a functional Mri. A 3 group (Healthy, rMDD, 
Comorbid) by 5 emotions (Fear, Angry, sad, Happy, neutral) AnCoVA, 
controlling for sex, site, and movement translations, was conducted to 
identify significant group differences in important emotion regulation 
regions of interest (rois) for bilateral amygdalae, middle frontal gyri 
(MFg) and inferior frontal gyri (iFg) during accurate detection of 
angry, happy and neutral faces (p < .05, k = 15).
results: The comorbid group showed increased activation for angry, 
happy and neutral facial expressions in the right MFg, and bilateral iFg 
in comparison to rMDD. Comorbid also demonstrated increased activa-
tion in left and right amygdala during happy and neutral facial expres-
sions, respectively, in comparison to rMDD. Comorbid demonstrated 
increased activation for angry and happy facial perception compared to 
Healthy in frontal gyri. However, Healthy showed increased activation 
to neutral faces compared to both comorbid and rMDD groups in right 
MFg and left iFg.
Conclusions: Comorbidity demonstrated increased neural activity in 
both bottom-up and top-down happy and neutral processing. increased 
clarity through subtyping within depression may better illustrate causes, 
mechanisms and treatments.

Correspondence: Katie L. Bessette, Department of Psychiatry, University 
of Illinois at Chicago, 1601 W Taylor Street, Room 307, Chicago, IL 
60612, United States. E-mail: kbessette@psych.uic.edu

s.a. bObHOLz, J.L. CraWFOrd, M. VarVarIs, a. saWa & 
d.J. sCHreTLen. Pallidal hypertrophy as a putative neural 
compensatory response to schizophrenia: Findings in first-
episode schizophrenia.
Objective: globus pallidus hypertrophy is a reliable finding of brain 
magnetic resonance imaging (Mri) of persons with chronic schizo-
phrenia. if this is a risk factor for schizophrenia, then it should be 
present from disease onset, but if it is a compensatory neural response 
to the disease, then it might appear only in attenuated form or not at all 
early in the disease. We aimed to determine whether young adults with 
first-episode schizophrenia (Fes) show globus pallidus hypertrophy.
Participants and Methods: structural Mri scans of 36 outpatients 
with Fes and 68 healthy controls (HC) matched for age, sex, and race 
were processed with Freesurfer 5.3.0 to estimate grey matter volume 
and cortical thickness measures of multiple regions of interest across the 
brain. Multivariate analysis of covariance was used to compare mean 
differences between the Fes and HC groups with age, sex, and intra-
cranial volume included as covariates and sidak correction for multiple 
comparisons.
results: As expected, the Fes group showed significantly (p < .05) 
reduced grey matter volume and cortical thickness or area in several 
regions across the cortical surface, most extensively in frontal lobe 
regions bilaterally. The Fes group also showed larger globus pallidus 
volumes bilaterally, although the differences were not statistically signif-
icant (lH Fes mean (sD) in mm3 = 1925 (278) mm3, Control = 1827 
(394); rH Fes = 1881 (276), Control = 1839 (365)).
Conclusions: Consistent with prior research, we found several areas 
of reduced gray matter volume and cortical thickness/area in young 
adults with first-episode schizophrenia. Conversely, while the Fes group 
also showed enlarged globus pallidi bilaterally, the differences were 
not statistically significant. These findings are more consistent with the 
possibility that pallidal hypertrophy is a compensatory neural response 
to schizophrenia than with the idea that it is a risk factor for the disease. 
longitudinal investigation of pallidal changes over the course of the 
disease could help clarify this.
Correspondence: Samuel A. Bobholz, 600 North Wolf Street, Baltimore, 
MD 21287, United States. E-mail: sabobholz@wisc.edu

a. bOuCHard & W. sPauLdInG. Anticholinergic Drug Burden 
Predicts Levels of Community Functioning in Outpatients With 
Serious Mental Illness.
Objective: Although drugs with anticholinergic properties are under-
stood to have deleterious effects on cognition, relatively little is known of 
their long-term consequences, particularly with respect to higher-order 
processes such as social behavior. The present study seeks to determine 
whether anticholinergic burden predicts treatment response among 
outpatients with serious mental illness (sMi), as measured by trajecto-
ries of community functioning.
Participants and Methods: The study utilized archival data from 88 
outpatients with sMi who received psychiatric rehabilitation services 
between 2003 and 2012. The Multnomah Community Ability scale was 
administered on multiple occasions over the normal course of treatment, 
with an average delay of 276 days between administrations. Medication 
data and measures of illness severity were gathered via chart review, and 
anticholinergic burden scores were calculated for each participant using 
the Anticholinergic Cognitive Burden scale. Analyses were conducted 
with growth curve modeling techniques.
results: Community functioning improved, on average, over time, t(87) 
= 2.00, p = .049. Anticholinergic burden was associated with community 
functioning at baseline, t(86) = -2.18, p = .032, but not with rates of 
change in community functioning over time, t(86) = -0.39, p = .695. 
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When measures of illness severity were added to the model as covariates, 
the reported pattern of results held.
Conclusions: The overall linear trajectory for community functioning 
was higher or lower depending on levels of anticholinergic burden. To 
the extent that participants were prescribed more drugs with anticholin-
ergic properties, they had lower levels of community functioning, even 
when controlling for illness severity. The findings extend the relatively 
sparse literature on anticholinergic burden and real-world functioning 
to sMi populations and psychiatric rehabilitation outcomes.
Correspondence: Axel Bouchard, Psychology, University of Nebraska-
Lincoln, 238 Burnett Hall, Lincoln, NE 68588, United States. E-mail: 
axelb2@gmail.com

C.z. burTOn, K. ryan, M. MCInnIs & I.F. TsO. Cognition in 
Bipolar Disorder With and Without Psychosis.
Objective: The presence of psychotic symptoms (hallucinations or delu-
sions) in bipolar disorder is presumed to reflect a greater severity of 
illness, though the empirical literature in this area is limited and mixed. 
This study aimed to examine neuropsychological, clinical, and demo-
graphic differences between individuals diagnosed with affective-only 
bipolar disorder (BP-A) and bipolar disorder with psychosis (BP-P) in 
a large sample of participants followed naturalistically.
Participants and Methods: Participants were enrolled in the univer-
sity of Michigan longitudinal study of Bipolar Disorder between 2006 
and 2010; these analyses included baseline neuropsychological, clinical, 
and demographic variables comparing 168 BP-A participants and 213 
BP-P participants matched for duration of illness.
results: The groups did not differ in any of the eight neuropsychological 
domains, including auditory memory, visual memory, verbal fluency 
and processing speed, processing speed with interference resolution, 
conceptual reasoning and set-shifting, inhibitory control, fine motor 
skills, and emotion processing. As expected, BP-A participants had 
longer chronicity of affective disorder and more rapid cycling. There 
were no other significant demographic or clinical differences. Bayesian 
statistics also supported the general absence of group differences.
Conclusions: These cross-sectional results do not support the notion 
that bipolar disorder with history of psychosis represents a more severe 
illness than bipolar disorder without psychosis. in particular, in this 
large sample the presence of psychosis was not associated with worse 
neuropsychological functioning. Although identification of psychotic 
symptoms in bipolar disorder is important in determining pharmaco-
logical and psychotherapeutic targets for treatment, it may not factor 
in to prognosis as much as clinical intuition would suggest. longitu-
dinal and prospective follow-up will be helpful to further explore these 
relationships.
Correspondence: Cynthia Z. Burton, PhD, Psychiatry, University of 
Michigan, 4250 Plymouth Road, Rachel Upjohn Building, Ann Arbor, 
MI 48109, United States. E-mail: czburton@med.umich.edu

M. CaIrnCrOss, y. KOTeLnIKOVa & a. LazOsKy. Insight 
Into Neurocognitive Functioning in Psychiatric Illness: A 
Comparison of Self-Report, Case Manager Report, and Objective 
Neuropsychological Test Data.
Objective: Poor insight for symptoms is common in individuals with 
psychiatric illness. With an increased interest in implementing treat-
ments to improve cognitive functioning, determining whether lack of 
insight extends to neurocognition is imperative. This study explores the 
convergence of ratings obtained from self-report, case manager report, 
and neuropsychological tests of neurocognition.
Participants and Methods: Participants with chronic mental illness 
(schizophrenia [n = 11], MDD [n = 2], schizoaffective disorder  
[n = 3], delusional disorder with atypical depression [n=1], and 
psychotic disorder nos [n=2]) were recruited from an outpatient mental 
health program. They completed a 4-hour neuropsychological battery 
and self-report measures assessing mood, sensation/perception, motor, 
and cognitive abilities. Case managers’ assessments of the patients’ 

neurocognition were based on their observations and knowledge of the 
patients’ daily functioning.
results: The pattern of bivariate associations indicated that agreement 
between patients and case managers was poor; they agreed only on the 
level of tension experienced by the patients and their hearing. Patients 
were accurate at reporting their own problem solving ability, reading 
comprehension, word reading, and aspects of mood when compared 
to neuropsychological tests. Case managers were accurate at reporting 
patients’ coordination, spelling, pronunciation, and verbal memory 
when compared to neuropsychological tests. Mean differences across 
groups were further analyzed using a one-way AnoVA. it is notable 
that patients tended to over-estimate and case managers under-estimate 
patients’ executive functioning.
Conclusions: results emphasize the importance of using neuropsycho-
logical assessment to more accurately determine patients’ neurocognitive 
abilities given the limited insight of patients and discrepancy between 
case manager ratings and patients’ actual performance on neuropsycho-
logical tests prior to designing or implementing cognitive interventions 
in this population.
Correspondence: Molly Cairncross, MA, Psychology, University of 
Windsor, Psychology Department, University of Windsor, 401 Sunset 
Avenue, Windsor, ON N9B 3P4, Canada. E-mail: cairncrm@uwindsor.
ca

b.M. Cerny, L.r. KLInG, L.b. GabrIeL, n. Crane, 
s.a. LanGeneCKer & a. PassarOTTI. Convergence between 
scores on the BIS-11 and measures of executive function in 
individuals with remitted major depression.
Objective: This study examined correlations between neuropsycho-
logical measures of executive function and a self-reported measure of 
impulsivity in healthy controls and individuals with remitted major 
depression (rMD). impulsivity, including as measured by the Barrett 
impulsivity scale (Bis-11) has been linked to poor executive function 
(zhou et al., 2014 and Choi et al., 2013). several scales on the Bis-11 
have also been linked to major depression (swann et al., 2008). This 
study aimed to establish a relationship between poor neuropsychological 
performance on measures of executive function and greater self-report 
of impulsivity on the Bis-11 among individuals with rMD.
Participants and Methods: 47 healthy controls and 63 individuals 
with rMD were administered Trail Making Test B (or D), the stroop 
Color Word Test, the Parametric go/no go task and the Barratt impul-
sivity scale (Bis-11).
results: neuropsychological measures of executive function (eF) 
performance measures were significantly intercorrelated. Bis-11 scales 
were significantly intercorrelated internally and across eF measures as 
well. This was observed in healthy controls, with stronger performance 
on neuropsychological measures related to lower impulsivity scores with 
the Bis-11 total scale and several primary and secondary scales. This 
relationship was not observed in the rMD group.
Conclusions: This study did not observe a relationship between poor 
performance on measures of executive function and increased self-re-
port of impulsivity on the Bis-11 in individuals with rMD. The Bis-11 
has been shown to be dependent on the clinical state of respondents 
(Corruble et al., 2003), and self-reported eF may be less accurate. The 
Bis-11 therefore may not reliably detect impulsivity in rMD, demon-
strating the importance of obtaining performance measures of eF to 
objectively establish difficulty. More research is needed to establish this 
relationship in individuals currently experiencing a major depressive 
episode.
Correspondence: Brian M. Cerny, Psychiatry, University of Illinois at 
Chicago, 1963 W Winona, Chicago, IL 60640, United States. E-mail: 
bcerny@psych.uic.edu
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s.V. CLarK, J.a. bernard, a. aHMadI, T.z. KInG, 
r.d. LaTzMan, J.a. Turner & V.a. MITTaL. Clinical and 
Cognitive Insight in Youth at Ultra High-Risk of Psychosis: 
Relationships with Cognition, Symptoms, and Default Mode 
Connectivity.
Objective: Clinical insight is awareness of having a mental disorder; 
cognitive insight is ability to self-reflect (self-reflectiveness; sr) and 
certainty in cognitions (self-certainty; sC). insight impairment is consid-
ered a form of anosognosia and is related to prognosis. in schizophrenia 
it is associated with brain function and improving insight is a potential 
early intervention point. We investigated whether insight is impaired 
in youth at ultra high-risk (uHr) for psychosis, and if it is related to 
cognition, symptoms, and brain networks. our goal was to identify if 
these processes are affected before psychosis onset and associated with 
neurological biomarkers that may predispose individuals to psychosis.
Participants and Methods: Fifty-five uHr adolescents and 55 controls 
were assessed with the structured interview of Prodromal symptoms, 
MATriCs, scale to Assess unawareness of Mental Disorder, and Beck 
Cognitive insight scale. Participants also underwent functional Mri 
scans. We tested group differences in sr and sC, and correlations 
among insight dimensions and clinical and cognitive measures. We 
also explored relationships between insight dimensions and functional 
connectivity of major brain networks.
results: sr was higher in uHrs, but the groups did not differ in sC. 
Among uHr, poorer clinical insight was related to greater symptom 
severity. Functional connectivity revealed default mode (DMn) connec-
tivity correlated negatively with sr and clinical insight in uHr, but sr 
did not correlate with DMn connectivity in controls.
Conclusions: greater sr in uHr contradicts previous research in uHr 
and psychosis, but may be explained by either hyper-reflectiveness in 
uHr or an underreporting control group. As expected, clinical insight 
correlated with symptomatology, so increasing clinical insight may 
decrease symptom severity. DMn hyperconnectivity may be related to 
low self-reflectiveness and impaired clinical insight in uHr, suggesting 
a biomarker for self-disturbance before psychosis onset.
Correspondence: Sarah V. Clark, PhD, Psychology, Georgia State 
University, 800 Peachtree St. NE, #8513, Atlanta, GA 30308, United 
States. E-mail: sclark55@student.gsu.edu

T. COMbs, J.e. rOseberry & s. HILL. Working Memory 
Impairments in Schizophrenia: Single Item Maintenance is 
Compromised Following Intact Updating.
Objective: serial order processing deficits are evident in schizophrenia; 
however, it is unclear whether this deficit is a result of degradation 
of memory stores, a loss of the corresponding serial position informa-
tion, retrieval deficits, or a vulnerability to internal processes such as 
updating. This study examined the vulnerability of working memory 
stores to updating.
Participants and Methods: schizophrenia patients (n=33) and demo-
graphically similar healthy controls (n=42) were assessed using a novel 
updating/maintenance task. Participants were presented with a single 
item to maintain and were periodically instructed to update the target 
item and indicate whether new items matched the target item.
results: Mixed effects regression for overall updating accuracy revealed 
a significant group difference based on diagnosis [F(1,219)=4.56,p=.03; 
B=.06], indicating that individuals with schizophrenia performed 
worse than healthy controls. Despite a similar performance pattern, 
the significant group by level of processing interaction was observed 
[F(3,219)=3.07,p=.03]. This interaction was characterized by similar 
accuracy after the initial response followed by a steeper decline in accu-
racy of subsequent responses in patients only.
Conclusions: This finding supports the notion that working memory 
stores are vulnerable to disruption by other internal processes, suggesting 
a use it and lose it phenomenon. specifically, this pattern suggests that, 
in this sample of schizophrenia patients, accessing the information is 
sufficient to disrupt working memory maintenance.

Correspondence: Tarra Combs, M.S., Rosalind Franklin University, 
7305 314th Ave, Salem, WI 53168, United States. E-mail: tarra.
carrathers@my.rfums.org

J.L. CraWFOrd, C.M. FIGuerOa, C.J. zOLLIeCOFFer, 
s.a. bObHOLz & d.J. sCHreTLen. Effects of Demographic 
Characteristics on Cognitive Test Performance in Schizophrenia 
versus Bipolar Disorder.
Objective: elsewhere we report that adding a predictor for the presence 
vs. absence of neuropsychiatric illness alters, but does not eliminate, 
the impact of one’s demographic background and premorbid ability on 
cognitive performance in a diagnostically heterogeneous sample. Here 
we ask whether the same predictors consistently affect cognitive perfor-
mance in persons with schizophrenia (sz) or bipolar disorder (BD).
Participants and Methods: our sample consisted of 210 outpatients 
with sz and 152 with BD. The sz group ranged in age from 15 to 63 
(M=34) years; the BD group from 17 to 64 (M=38) years. The BD group 
completed more years of schooling (M=14; range 8 to 21) than the sz 
group (M=13; range 7 to 19). Most persons with sz were black (57%) 
men (69%). Most persons with BD patients were white (62%) women 
(61%). Premorbid ability estimates were based on the Hopkins Adult 
reading Test (HArT). We used multiple linear regression modeling 
(lrM) to estimate the amount of variance in 14 cognitive measures 
explained by age, sex, race, years of education, and HArT scores in the 
sz and BD groups separately.
results: Across 14 cognitive measures, demographic characteristics 
accounted for a mean of 20% of the variance among patients with sz 
(range: 2.6% to 35.2%) and 19% among those with BD (range: 5.4% 
to 41.8%). However, lrMs explained more variance in the sz than 
BD group on tests of executive functioning (r2

Diff = .17) and phonemic 
word fluency (r2

Diff = .07). They explained more variance in the BD 
than sz group on tests of visual memory (r2

Diff = .10), attention (r2
Diff 

=.09), and semantic word fluency (r2
Diff = .08). on average, HArT 

scores contributed the most (Beta M = 0.30) and race the least (Beta 
M = 0.08) to lrMs.
Conclusions: Personal and premorbid characteristics make mean-
ingful contributions to cognitive test performance in both sz and BD. 
However, the two diseases may differentially modify the effects of these 
characteristics, reflecting the contributions of both host and disease to 
cognitive performance.
Correspondence: Jeffrey L. Crawford, Bachelor of Arts in Psychology, 
Medical Psychiatry, Johns Hopkins University, 3307 Pinole Valley Road, 
Baltimore, MD 21231, United States. E-mail: jcrawf29@jhmi.edu

s.r. deLdOnnO, b.J. MICKey, a. WeLdOn, P. PruITT, 
L.M. JenKIns, K. sKerreTT, L.r. KLInG, J. zubIeTa & 
s.a. LanGeneCKer. The Influence of Childhood Trauma and 
Affective Personality Traits on Neural Correlates of Reward 
Anticipation.
Objective: Childhood trauma is associated with an increased vulnera-
bility for developing depression later in life. Additionally, certain posi-
tive and negative affective personality traits are related to deficits in 
reward learning that can be observed during a depressive state. The 
current study examined the moderating influence of childhood trauma 
history and affective personality traits on neural activation during the 
anticipation of reward.
Participants and Methods: Twenty-three participants with Major 
Depressive Disorder (MDD; 16 female, mean age = 26.5, sd = 0.47) 
and 23 healthy controls (HC; 19 female, mean age = 28.5, sd = 8.44) 
completed the Childhood Trauma Questionnaire (CTQ) and Behav-
ioral inhibition scale/Behavioral Activation scales (Bis/BAs; affec-
tive personality measure). Participants underwent fMri at 3T while 
performing a Monetary incentive Delay Task. The contrast of interest 
was win-minus-neutral (W-n) during anticipation of a $.20 or $5 
reward. Whole brain analysis was done at p = .005, k = 55.
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results: Higher CTQ scores related to greater activation in the left 
insula for W-n, across groups. Trait behavioral inhibition (negative 
affect) was negatively associated with W-n activation in the amygdala, 
hippocampus, and inferior frontal gyrus, across groups. Trait reward-re-
sponsiveness (positive affect) was positively related to W-n activation 
in the fusiform gyrus and dorsolateral prefrontal cortex, across groups. 
HCs showed greater W-n activation than MDDs in the dorsal anterior 
cingulate, precentral gyrus, and precuneus.
Conclusions: History of childhood trauma, trait negative affect, trait 
positive affect, and diagnosis modulated neural response to reward 
anticipation. it is possible that childhood trauma has an influence on 
the development of affective personality traits and responsiveness to 
reward, which could increase risk of developing MDD.
Correspondence: Sophie R. DelDonno, M.A., University of Illinois at 
Chicago, 1601 W Taylor St, Chicago, IL 60612, United States. E-mail: 
sdeldonno@psych.uic.edu

r.e. easTer, K.H. HInrICHs, P. babu, K. anGers, 
e. rOsenzWeIG, d. MarsHaLL, b. PesTer, M. MCInnIs, 
s.a. LanGeneCKer & K. ryan. Clinical predictors of decline 
in cognitive functioning in bipolar disorder.
Objective: our prior work has shown that individuals with bipolar 
disorder (BD) do not demonstrate accelerated cognitive decline over five 
years compared to a control group. in this study, we investigated which 
clinical features of BD are related to changes in cognitive functioning 
over five years.
Participants and Methods: Participants included 167 individuals 
diagnosed with BD who completed diagnostic interviews and neuro-
psychological testing at baseline and at a five-year follow-up. Difference 
scores were created between follow-up and baseline neuropsychological 
tests to determine patients’ overall change. Participants were categorized 
as “decliners” versus “not decliners” based on clinically meaningful 
differences from a control sample. Clinical illness features were taken 
from the baseline diagnostic interview.
results: in correlation, number of years with illness was negatively 
related to change in performance on Purdue Pegboard, California Verbal 
learning Test, and Trail Making Test - Part B (TMT-B). several clin-
ical features, including age of onset, chronicity of illness, rapid cycling, 
history of mixed episodes, and number of depressive episodes were posi-
tively associated with decline on the Wisconsin Card sorting Test and 
stroop. independent sample t-tests showed those in the TMT-B decliner 
group had more mood episodes per year with the illness and a younger 
age of mania onset. Further, decline in Purdue Pegboard performance 
was associated with years of illness, chronicity of psychosis, and general 
impact of the BD illness.
Conclusions: Changes in executive functioning, fine motor functioning, 
and verbal memory were associated with years with bipolar illness. 
Additional clinical illness features were related to changes in execu-
tive functioning, suggesting this area is most vulnerable to the bipolar 
disorder. Decliner groups for executive and fine motor functioning also 
showed worse course of illness. Future studies may pursue aspects of 
illness that contribute to these declines at the neural systems level.
Correspondence: Rebecca E. Easter, University of Michigan, 2101 
Commonwealth Blvd, Ann Arbor, MI 48105, United States. E-mail: 
reaster@med.umich.edu

L.T. eyLer, s.I. deV, T.T. nGuyen, J. TanTIOnGLOC & 
T. COLeMan. Accelerated Brain Aging in Bipolar Disorder.
Objective: Bipolar disorder (BD) has been characterized as neuropro-
gressive. one study found that “brain age” based on structural measures 
was significantly older than chronological age in BD; we aimed to extend 
this work by examining brain age based on multiple imaging modalities 
as well as clinical correlates.
Participants and Methods: Magnetic resonance images of brain struc-
ture and function were collected from 46 euthymic individuals with BD 
and 80 healthy comparisons (HC; age range = 30-80 yrs). Multi-modal 

measures were entered into a linear support Vector regression to create 
a predictive model of chronological age in the HC group, and, using 
the 100 best regressors based on recursive feature estimation, calculate 
a “brain age”. Cross-validation with 1000 iterations was conducted 
to yield multiple estimates that were averaged. Chronological age was 
subtracted from brain age to create an age discrepancy score. Within a 
matched subsample (HC n=53; BD n=46), we compared group discrep-
ancy scores and calculated correlations with clinical variables.
results: Age of the HC group was estimated within +/- 8.8 years; the 
most predictive measures were regional brain size, cerebral blood flow 
and white matter hyperintensities, and, less commonly, white matter 
tract integrity, regional functional response, or functional connectivity. 
BD brain age was older than chronological age by about 7 years, signifi-
cantly different from HC (p=0.02). Among BD, those with more life-
time manic episodes had older brain age compared to their actual age, 
after accounting for actual age (p = 0.02). There was no relationship 
with gender, symptom severity, duration of illness, lifetime depressive 
episodes, illegal drug use, or lithium use.
Conclusions: our finding of older brain age in relation to chronolog-
ical age in BD, particularly among those with more manic episodes, is 
consistent with neuroprogression. ongoing analyses will examine perfor-
mance of other predictive models and determine which brain features 
contribute most to group differences.
Correspondence: Lisa T. Eyler, Ph.D., Psychiatry, University of 
California, San Diego, Mail Code 0931, 9500 Gilman Drive, San Diego, 
CA 92093-0931, United States. E-mail: lteyler@ucsd.edu

M. FOrTe, d. neWeLL & P. nesTOr. Mechanisms of Cognitive 
Disturbance in Schizophrenia.
Objective: We examined the role of attentional control and processing 
speed in the neuropsychological disturbance in schizophrenia (sz), as 
compared to healthy controls (HC). We hypothesized that attentional 
control and processing speed will each uniquely account for a signifi-
cant portion of the variance in neuropsychological functioning across 
measures of intelligence and memory.
Participants and Methods: eighty-five sz (Mean age = 41.81, 
sD=9.41) and 76 HC (Mean age = 41.55, sD= 7.99) completed a 
comprehensive neuropsychological evaluation. Trails B of the Trail 
Making Test (TMT) and perseverative errors (Pe) of the Wisconsin 
Card sorting (WCs) served as measures of attentional control, Trails 
A of the Trail Making Test (TMT) and the Processing speed index 
(Psi) of the Wechsler Adult intelligence scale-Third edition (WAis-iii) 
served as measures of processing speed and WAis-iii, full-scaled iQ 
(Mean = 99.20, sD=16.69) and Wechsler Memory scale-Third edition 
WMs-iii (Mean= 95.34, sD=18.03) general memory index served as 
outcome measures.
results: Multiple regression analyses indicated both attentional control 
and processing speed each accounted for a significant portion of variance 
in neuropsychological outcome measures of intelligence and memory. 
Attentional control measures of Trails B response time and WCs Pe 
accounted for 25.85% of the variance in full-scale iQ for HC, compared 
to 19.27% for sz. Processing speed measures of Trails A and WAis-iii 
Psi regressed over general memory indicated that only WAis-iii Psi 
accounted for a significant portion of variance in general memory 6.3% 
for HC, and 10.24% for sz.
Conclusions: Attentional control measures exert a stronger influence 
on cognition in HC compared to sz.
Correspondence: Mayte Forte, B.A., Neurology, University of Miami 
Miller School of Medicine, 1120 NW 14th Street, Miami, FL 33136, 
United States. E-mail: Mayte.Forte001@umb.edu
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K.M. GrIMes, L. VOJTILa & K.K. zaKzanIs. The Development 
of Subsyndromal Positive Symptomatology: Neurocognitive 
Performance and Cognitive Biases in Young Adults with 
Schizotypal Traits.
Objective: it is well established that patients with schizophrenia 
demonstrate neurocognitive deficits. Furthermore, these patients 
exhibit evidence of cognitive biases, which have been linked to positive 
symptomatology. recent research suggests that neurocognitive deficits 
may increase the risk of developing cognitive biases and as such, we 
posit that there would exist evidence of this prior to the development 
of a first-episode psychosis. Accordingly, we examined individuals with 
elevations in schizotypal traits, which some research suggests precedes a 
first-episode psychosis. We hypothesized that decreased neurocognitive 
performance would predict elevations in schizotypal traits, which in 
turn would lead to greater attention to threat, belief inflexibility, and 
jumping to conclusions biases and hence, would result in subsyndromal 
positive symptomatology.
Participants and Methods: undergraduate students (n=115) 
completed the schizotypal Personality Questionnaire and DAVos 
Assessment of Cognitive Biases. They also completed a computerized 
neuropsychological assessment battery (BrAinscreen).
results: schizotypal traits significantly predicted an attention to 
threat bias (medium effect), belief inflexibility bias (medium effect), 
and subsyndromal positive symptomatology (large effect). none of 
the biases were predictive of subsyndromal positive symptomatology. 
neurocognitive performance and the jumping to conclusions bias were 
nonsignificant.
Conclusions: The mechanism explaining subsyndromal positive 
symptoms in patients with schizotypal traits may be different than 
the mechanism in patients with schizophrenia given that patients with 
schizophrenia demonstrate neurocognitive impairment and that cogni-
tive biases have been shown to be related to positive symptomatology. 
These findings bring into question whether the presence of schizotypal 
traits can be considered equivalent to the schizophrenia prodrome and 
if different mechanisms are present.
Correspondence: Kyrsten M. Grimes, M.A., Psychological Clinical 
Science, University of Toronto Scarborough, 35 Wynford Heights Cres 
Apt 1407, Toronto, ON M3C1K9, Canada. E-mail: kyrsten.grimes@
mail.utoronto.ca

L.d. HaIsLey, b.C. KaVanauGH, J. duPOnT-FreCHeTTe, 
C.e. GaudeT, P. TeLLOCK & K.a. HOLLer. Neuropsychological 
Assessment to Predict Risk for Physical Restraint and Seclusion on 
Children’s Psychiatric Inpatient Unit.
Objective: The American Academy of Child and Adolescent Psychiatry 
recommended utilizing assessment in order to predict which children are 
at risk for restraints and seclusions within psychiatric settings. Previous 
predictive assessment focused on factors such as age, history of aggres-
sion, and child diagnoses. The current study examined the potential 
utility of neurocognitive assessment to predict which children are at 
greater risk for restraints and seclusions within a psychiatric inpatient 
setting.
Participants and Methods: A medical chart review was conducted 
for 271 children who received consecutive neuropsychological assess-
ments within a psychiatric inpatient unit from 2010-2015. Memory, fine 
motor, language, executive, and iQ domains were assessed with standard 
neuropsychological tests (z-scores). number of restraints (holds) and 
seclusions were systematically documented, within the medical record, 
and thus tallied for each child’s stay. negative binomial regression 
(nBr) analyses, accounting for exposure (length of stay) and controlling 
for age, examined the relationship between neurocognitive scores and 
holds/seclusions.
results: The nBr model predicting the number of holds was significant 
(likelihood ratio X2(11) = 29.71, p = .002); Pseudo r2=0.107. Trails B 
(incident rate ratio = 0.56), stroop Color-Word (0.95), CPT Comissions 
(1.09) and omissions (0.96) were significant contributors. nBr model 
predicting seclusions was significant (likelihood ratio X2(11) = 19.75, 

p = .048); Pseudo r2=0.072, with Trails B (0.57) and CPT omissions 
(0.96) reaching significance.
Conclusions: Controlling for age and length of stay, executive skills 
were related to rates of holds and seclusions within a children’s psychi-
atric inpatient setting. neurocognitive assessment may be helpful, in 
conjunction with psychiatric screening, to predict which children are at 
higher risk for experiencing a restraint/seclusion. Thus neurocognitive 
assessment in these settings may inform targeted treatment planning.
Correspondence: Lauren D. Haisley, B.A., University of Connecticut, 
12 Stone Pond RD, Tolland, CT 06084, United States. E-mail: lauren.
haisley@uconn.edu

r.s. Huber, d.G. KOndO, X. sHI, a.P. PresCOT, P.F. rensHaW 
& d. yurGeLun-TOdd. Relationship of Executive Functioning 
Deficits to N-acetyl Aspartate (NAA) and Gamma-aminobutyric 
Acid (GABA) in Youth with Bipolar Disorder.
Objective: Previous investigations have reported cognitive deficits in 
adults with bipolar disorder; however, there are few studies involving 
bipolar youth. limited data on the relationship between in vivo brain 
chemistry and bipolar illness suggests that unique metabolite patterns 
may be characteristic of bipolar illness. This study utilized proton 
magnetic resonance spectroscopy (1H Mrs) to evaluate the relationship 
between neurocognitive performance and brain metabolites in youth 
with bipolar disorder.
Participants and Methods: Thirty participants, twenty depressed 
bipolar participants and 10 healthy comparison participants, ages 
13 to 21, completed mood measures (CDrs, MADrs, yMrs), and 
a measure of executive function (WCsT). Additionally, proton Mrs 
data were acquired from a single voxel in the anterior cingulate cortex 
(ACC). Two-dimensional (2D) J-resolved 1H Mrs sequence was used 
to measure ACC metabolites including n-acetyl aspartate (nAA), a 
measure of neuronal integrity, and gamma-aminobutyric acid (gABA), 
an inhibitory neurotransmitter.
results: There were significant relationships between WCsT perfor-
mance and nAA (p< .001) and gABA (p< .01) in the ACC in bipolar 
youth, such that as performance on the WCsT increased, both nAA and 
gABA levels increased. This relationship was not observed for mood 
measures in bipolar youth or for neurocognitive or mood measures for 
healthy comparisons participants.
Conclusions: These findings build on previous observations of biochem-
ical alterations associated with bipolar disorder and indicate that execu-
tive deficits in bipolar youth are correlated with nAA and gABA. These 
results suggest that cognitive deficits occur early in the course of illness 
and may reflect risk factors associated with altered brain metabolites.
Correspondence: Rebekah S. Huber, PhD, Department of Psychiatry, 
University of Utah, 383 Colorow Drive, Salt Lake City, UT 84108, 
United States. E-mail: Rebekah.Huber@utah.edu

I.J. HunT, M. LarsOn, b. KIrWan, e.d. bIGLer & s.d. GaLe. 
Cognitive control disruption and quality of life in individuals with 
obsessive-compulsive disorder.
Objective: obsessive-compulsive disorder (oCD) is associated with 
diminished quality of life and cognitive control dysfunction. Conflict 
adaptation, a process underlying cognitive control, is the ability to 
continuously detect conflict in previous trials and adjust performance 
on current trials. Conflict adaptation involves interplay between the 
anterior cingulate cortex (ACC) and dorsolateral prefrontal cortex 
(dlPFC) for detecting conflict and signaling for increases in control, 
respectively. We hypothesized that individuals with oCD would show 
reduced conflict adaptation effects in response times, ACC activation, 
and dlPFC activation. We also expected diminished conflict adaptation 
to be associated with poorer quality of life.
Participants and Methods: 19 individuals with oCD and 20 healthy 
controls completed a stroop task while response times and fMri data 
were recorded. 2-group (oCD, control) x 2-Previous Trial Congruency 
(congruent, incongruent), x 2-Current Trial Congruency (congruent, 
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incongruent) AnoVAs were conducted for both response times and 
fMri data. indices of conflict adaptation were correlated with quality 
of life scores.
results: There was a significant response time conflict adaptation effect 
collapsed across groups; however, there were no between-groups inter-
actions or main effects. For the fMri, the AnoVA revealed a signifi-
cant cluster in the ACC with control participants showing greater ACC 
conflict adaptation effects relative to individuals with oCD. no differ-
ences were seen in the dlPFC. Conflict adaptation was not significantly 
related to quality of life.
Conclusions: response time conflict adaptation was seen when data 
were collapsed across groups, but no difference was seen between 
groups. Diminished ACC conflict adaptation showed neural differences 
between groups as expected. individuals with oCD may use different 
neural processes to achieve similar behavioral results to those of healthy 
controls.
Correspondence: Isaac J. Hunt, Ph.D., Psychology, Brigham Young 
University, 1709 Kitty Hawk Dr. Apt #3, Columbia, MO 65202, United 
States. E-mail: isaacjameshunt@gmail.com

s. HWanG & M. KIM. Associations between depression severity 
and neurocognitive functions in adult patients with major 
depressive disorder.
Objective: severity of depressive symptoms is believed to predict neuro-
psychological functions in patients with major depressive disorder. This 
study investigated associations between severity of depressive symptoms 
and neurocognitive functions in adult patients with major depressive 
disorder using comprehensive neuropsychological tests.
Participants and Methods: Ten patients with mild depressive symp-
toms (MD) and 22 patients with severe depressive symptoms (sD) 
participated. severity of depressive symptoms was determined by both 
self-reported (Beck Depression inventory: BDi) and clinician-assessed 
(Hamilton Depression rating scale-17 items: HDrs-17) questionnaires. 
Additionally, state and trait anxiety were measured by korean version 
of state-Trait Anxiety inventory (sTAi-kyz). For the assessment of 
neurocognitive functions, 10 subtests of korean-Wechsler adult intel-
ligence scale (k-WAis), evaluating verbal, nonverbal ability, social 
judgment, psychomotor speed, and attention, were administered. exec-
utive functions were measured by stroop test, word fluency, and design 
fluency tests.
results: The MD and sD groups did not differ in any of measures 
evaluating neuropsychological functions. However, MD and sD group 
differed in the scores of the sTAi-kyz, with sD group obtaining signifi-
cantly higher scores on the state (t(30) = -3.96, p < .001) and trait 
(t(30)= -4.13, p < .001) of the sTAi-kyz than MD group. significant 
interaction of trait anxiety and depression severity was observed on 
Picture Arrangement subtest of k-WAis.
Conclusions: results of this study suggest that other factors, such as 
previous history of hospitalization, rather than severity of depressive 
symptoms, may predict neuropsychological deficits in patients with 
depression. in addition, trait anxiety possibly moderates the effect of 
current symptom severity on social judgment in these patients.
Correspondence: Seon hee Hwang, M.A., Psychology, Sungshin Women's 
University, 118-3 Anam-ro, Dongdaemun-Gu, Seoul 02474, Korea (the 
Republic of). E-mail: antonyfor@naver.com

T. KarPOuzIan, H. MeLTzer & J. reILLy. Eye Movement 
Biomarkers of High vs. Low dose Lurasidone on Prefrontal 
Abilities in Treatment-Resistant Schizophrenia.
Objective: eye movement (eM) paradigms are used to examine the 
brain systems involved in cognitive and sensorimotor processes that 
are compromised in clinical populations. recently they are used as 
biomarkers of pharmacological treatment effects on these systems. in 
recent onset schizophrenia, antipsychotic treatment has been shown 
to improve response latencies and antisaccade error rate and decrease 
memory guided saccade accuracy. Antipsychotic treatment effects on 

these measures in chronic, treatment-resistant schizophrenia (Trs) are 
less clear. This study evaluated the effects of high vs. low dose lurasi-
done, an atypical antipsychotic, on eM performance in Trs.
Participants and Methods: Twenty-seven Trs patients completed eM 
testing after: 1) 6 weeks of 80mg of lurasidone, 2) 12 weeks random-
ized to low dose (80mg) or high dose (240 mg) lurasidone, and 3) 24 
weeks of randomized treatment. eM testing included: 1) a prosaccade 
task in which they were to shift gaze to visual targets, 2) an antisaccade 
task in which they were to inhibit a response towards a target and shift 
gaze in the opposite direction, and 3) a memory guided saccade task 
in which they were to shift gaze to the remembered location of a prior 
target.
results: linear mixed-effects models evaluating change over time 
revealed in the high dose group an increase in correct antisaccade 
latency (p<.001), a relative improvement in antisaccade error rate, 
and a decrease in memory guided saccade accuracy (p=.01). only an 
initial (p=.04) but not sustained reduction in antisaccade error rate was 
observed in the low dose group.
Conclusions: Among these Trs patients, high dose lurasidone treat-
ment resulted in decreased speed of voluntary attentional shift but 
improved antisaccade error rate, which may reflect a speed-accu-
racy trade-off. Working memory accuracy decreased after high dose 
treatment, similar to effects in recent onset patients. These findings 
suggest dissociable dose-dependent effects of antipsychotic treatment 
on prefrontal abilities assessed by eM testing.
Correspondence: Tatiana Karpouzian, M.S., Psychiatry and Behavioral 
Sciences, Northwestern University, 710 N Lake Shore Dr, Chicago, IL 
60611, United States. E-mail: t-karpouzian@northwestern.edu

J.G. KeILP, M. GOrLyn, a. burKe, M.a. OQuendO & J.J. Mann. 
Independent Contribution of Neurocognitive Dysfunction to 
the Risk for Suicidal Behavior in the Context of Other Clinical 
Predictors.
Objective: neurocognitive deficits in cognitive control and memory 
have consistently been associated with suicidal behavior in depression, 
but little is known about their relative importance in the context of other 
risk clinical risk factors. Do they contribute to risk independently, or 
are they a proxy for other risk factors?
Participants and Methods: Participants were 138 unmedicated, 
currently depressed patients with a past history of suicidal behavior 
and 131 depressed patients with no past suicidal behavior. Patients were 
well-characterized clinically and neuropsychologically (see keilp et al., 
2001, 2013). A variety of demographic and clinical severity measures, 
as well as neurocognitive measures previously found to distinguish 
past attempters - cognitive control (stroop interference) and memory 
(Buschke selective reminding) - were used in a logistic regression, to 
determine the most efficient set of classifiers of past attempt status.
results: stepwise logistic regression revealed significant contributions 
of Borderline Personality Disorder (or=4.3), Bipolar vs. unipolar 
Depression (or=3.0), and current suicidal ideation (or=1.1) as signif-
icant, well-known classifiers of past suicide attempters. However, poor 
performance on stroop interference measure (or=1.3) and memory 
(selective reminding, or=1.3) also contributed to the final equation, 
which correctly classified 71.6% of depressed patients as past attempters 
or not. Variables including age, sex, education level, depression severity, 
impulsiveness, aggression, hopelessness, substance abuse, or PTsD did 
not enter the equation. neurocognitive measures were independent of 
suicidal ideation, and, in a supplemental analysis, distinguished past 
attempters from those with ideation alone.
Conclusions: More severe deficits in cognitive control and memory 
during a depressive episode contribute independently to the risk for 
suicidal attempt. They do not contribute directly to suicidal ideation, 
but appear to contribute to the likelihood that ideation will be enacted.
Correspondence: John G. Keilp, Ph.D., Psychiatry/MIND, Columbia 
University/NYSPI, Box 42, 1051 Riverside Drive, New York, NY 10032, 
United States. E-mail: jgk13@cumc.columbia.edu
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L.r. KLInG, K.L. besseTTe, K. sKerreTT, M. PHILLIPs 
& s.a. LanGeneCKer. Cluster Analysis-Defined Symptom 
Subtypes in remitted Major Depressive Disorder.
Objective: strategies to define more homogeneous subsets of individuals 
with major depressive disorder have experienced limited success. The 
Mood spectrum self-report scale (MooDs-sr) provides a measure 
of lifetime subscales of depression, mania and related symptoms. We 
hypothesized that the MooDs-sr might be a useful tool to define 
clinical subtypes (in currently remitted, rMDD) and that we could 
corroborate the validity of these subtypes with clinical, personality and 
neuropsychological measures.
Participants and Methods: A 3 solution k-cluster analysis was run 
with healthy control and remitted MDD participants (HC n=35, rMDD 
n=54). MooDs-sr factor scales (9 depression and 7 mania scales) were 
used to conduct cluster analysis. one-way AnoVAs were performed to 
determine cluster differences in clinical, personality, and neuropsycho-
logical measures.
results: There are 3 clusters based upon lifetime symptoms: Minimal 
(Min), Moderate (Mod) and severe (sev). Min had a balance of HC  
(n = 35) and rMDD (n=8). The Mod (n=33) and sev (n = 13) were 
clusters of all rMDD participants. The sev cluster had elevated MooDs 
bipolar scales relative to Min/Mod. Min was different from Mod, sev on 
global Assessment of Functioning (better), number of episodes (fewer), 
and rumination responsiveness scale (lower). Mod had higher Child-
hood Trauma Questionnaire relative to Min, Min, and Mod had better 
performance in Purdue Pegboard and inhibitory control relative to sev. 
sev was better in detecting angry and fearful faces.
Conclusions: Clusters of participants defined by lifetime symptoms, 
and not current symptoms, may lead to more homogeneous subsets; 
herein a small subset with higher lifetime bipolar symptoms, more 
impulsivity, poorer bimanual coordination, and better detection of 
fearful and angry faces. greater homogeneity in subtyping could, in 
turn, then lead to early detection and or more specific treatments. The 
MooDs-sr measures various facets of mood disorders and even in 
young adults can be used to define subgroups by lifetime symptoms.
Correspondence: Leah R. Kling, B.S. in Psychology, Psychiatry, 
University of Illinois at Chicago, 1601 W Taylor Street, Chicago, IL 
60612, United States. E-mail: leahrkling@gmail.com

J.K. LaI, n. COHen, C. TObIn, b. MeFFerT, d. bLOnIGen, 
M. bOnn-MILLer & a.J. HeInz. Subjective and Objective 
Measures of Impulsivity: Relations with Clinical Symptom 
Severity and Psychosocial Functioning Among Military Veterans 
with Alcohol Use Disorder and Posttraumatic Stress Disorder.
Objective: impulsivity, a multi-faceted construct characterized by 
unplanned actions and disregard for long-term consequences, is asso-
ciated with a host of negative outcomes. This study examined how 
subjective (self-report) and objective (neuropsychological) measures of 
impulsivity, which tend to correlate weakly, were associated with clinical 
symptom severity and psychosocial functioning among veterans with 
Alcohol use Disorder (AuD) and Posttraumatic stress Disorder (PTsD).
Participants and Methods: Fifty two veterans with AuD and PTsD 
completed self-reported (Difficulties in emotion regulation scale, 
impulsivity subscale; uPPs-P impulsive Behavior scale) and neuro-
psychological (Conners Continuous Performance Test, CPT-3; iowa 
gambling Task, igT; Balloon Analogue risk Task, BArT; Delis-ka-
plan executive Function system Color-Word interference Test, DkeFs 
CW) measures of impulsivity along with clinical and psychosocial 
functioning indices (Clinician Administered PTsD scale; Alcohol use 
Disorder identification Test; inventory of Psychosocial Functioning). 
zero-order correlations were conducted to examine relations among 
clinical symptoms, psychosocial functioning, and subjective and objec-
tive measures of impulsivity.
results: Higher levels of self-reported impulsivity were associated with 
poorer psychosocial functioning and elevated PTsD symptoms. elevated 
intrusive PTsD symptoms were associated with earning more money 
on igT; heightened cognitive/mood alterations were associated with 

more CPT-3 commission errors. Minimal relations emerged between 
subjective and objective measures of impulsivity. lack of perseverance 
(uPPs-P) was correlated with poorer inhibition-switching (DkeFs 
CW). sensation seeking (uPPs-P) was correlated with more balloons 
popped (BArT).
Conclusions: Different facets of impulsivity conferred risk for different 
aspects of impairment, suggesting that multimodal assessment of impul-
sivity may aide in treatment planning for this high-risk population.
Correspondence: Jennifer K. Lai, M.S., Palo Alto University, 1791 
Arastradero Road, Palo Alto, CA 94304, United States. E-mail: jlai@
paloaltou.edu

H. Luu, M.L. MILLer, O. GaasedeLen, a.e. HaHn-KeTTer, 
J.d. bayLess, d. MOser & d. WHITesIde. Long-Term Cognitive 
Functioning in Post-Electroconvulsive Therapy (ECT) Patients.
Objective: electroconvulsive therapy (eCT) is an effective treatment 
for affective disorder, especially for those resistant to other therapies, 
but ongoing cognitive complaints remain a prevalent concern among 
patients and the public. studies revealed cognitive deficits associated 
with eCT typically resolve within a few days posttreatment and indi-
viduals even demonstrate improvement after eCT. limited studies 
have investigated post-acute effects of eCT across multiple cognitive 
domains and none have studied individuals several years post-eCT. 
Thus, this study examined changes in cognitive functioning up to 14 
years post-eCT.
Participants and Methods: individuals who completed baseline 
neuropsychological assessment pre-eCT within the last 14 years were 
recruited for follow-up neuropsychological assessment. Participants (N 
=33) were administered the rBAns both pre and post-eCT. sepa-
rate regression models were constructed predicting post-eCT rBAns 
domain scores (e.g., immediate Memory, Delayed Memory, Visual 
spatial, language, and Attention), while controlling for baseline scores. 
Additional predictor variables included: baseline domain scores, interval 
since last eCT, age, education, and primary psychiatric diagnosis (Major 
Depressive Disorder or Bipolar Disorder).
results: After controlling for baseline cognitive functioning and demo-
graphic variables, results indicated significant (i.e., p<0.05) gains in 
post-eCT score in immediate Memory (delta r squared=0.037) and 
language (delta r squared=0.057), and reduction in Visuospatial/
Constructional score (delta r squared=0.043).
Conclusions: To date, this is the first long-term follow-up study to 
investigate cognitive performance following eCT. These findings suggest 
that memory and other cognitive domains tend to remain stable even 
several years later post treatment and are consistent with the current 
literature. Future studies should examine subjective memory complaints 
and its correlation with objective data.
Correspondence: Hien Luu, Psychiatry, University of Iowa Hospitals 
and Clinics, 17 N. Dearborn, Chicago, IL 60602, United States. E-mail: 
hluu@my.adler.edu

M. MILLer, V. zeMOn, d. GOFF, L. baLCer, e. dIMInICH, 
L. HasanaJ, r. nOLan & P. buTLer. Optical Coherence 
Tomography of the Retina in Schizophrenia: Relationships with 
Perceptual Function.
Objective: To examine thickness of the retinal nerve fiber layer (rnFl, 
includes ganglion cell axons), ganglion cell/inner plexiform layer 
(gCl+iPl), and macular volume in people with schizophrenia (sCz). 
We also sought to evaluate the relation of these structural measures to 
visual function.
Participants and Methods: This study included six participants with 
sCz and six healthy controls (Con). rnFl thickness, macular volume, 
and gCl+iPl thickness were assessed with spectral-domain optical 
coherence tomography (sD-oCT). The king-Devick test (k-D), a test 
of rapid number naming, assessed efferent visual function, capturing 
saccadic eye movements, attention, and speed of processing.
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results: There was no significant difference between groups in rnFl 
thickness and macular volume. However, the gCl+iPl was signifi-
cantly thinner in sCz compared to Con (p = .02). k-D time scores 
were significantly longer (worse) in sCz compared to Con (p = .03). 
For people with sCz, longer k-D scores were significantly correlated 
with decreased gCl+iPl thickness (p = .006).
Conclusions: our findings suggest that neuronal degeneration may be 
present in the retinas of people with sCz, and this may contribute to 
visual impairments found in the disorder. While speculative, a volu-
metric loss in ganglion cell bodies and dendrites (seen in gCl+iPl 
findings) might be detected more readily than axonal loss in sCz, and 
therefore, may be a more sensitive measure of early degeneration in 
the disease.
Correspondence: Margaret Miller, M.A., Ferkauf Graduate School of 
Psychology, Yeshiva University, 170 E. 108 St., Apt. 3, New York, NY 
10029, United States. E-mail: MargaretArlene@gmail.com

M.L. MILLer, H. Luu, O. GaasedeLen, J.d. bayLess, 
d. MOser & d. WHITesIde. Depression, Anxiety, and Quality 
of Life in Individuals who have undergone Electroconvulsive 
Therapy.
Objective: electroconvulsive therapy (eCT) is associated with positive 
outcomes for treatment-resistant mood disorders (Dierckx et al., 2012). 
However, there is limited research on long-term cognitive and psycho-
logical changes beyond one year post-eCT. Thus, this study evaluated 
whether longstanding improvement in anxiety, depression and quality 
of life occurred following eCT.
Participants and Methods: Participants who completed a brief 
pre-eCT neuropsychological assessment within the last 14 years were 
recruited for a long-term follow-up evaluation. At follow-up, partici-
pants (N =34) were administered cognitive, emotional measures (Beck 
Depression inventory [BDi-ii], Beck Anxiety inventory [BAi]) func-
tioning measures, and the WHo Quality of life (Qol) Measure.
results: Controlling for baseline BDi score, age, education, time 
post-eCT, and diagnoses (Major Depressive Disorder and Bipolar 
Disorder), significant reductions in depression were observed at follow 
up (Beta =-17.34;r squared =0.41). A MAnoVA indicated significant 
differences across Qol domains, including significantlymhigher levels 
of environment resources (M=70, sD=15.7) but lower levels of psycho-
logical well-being (M=42, sD=22.4). significant negative correlations 
(r<-0.40) were observed between Qol domains and BDi/ BAi scores.
Conclusions: This is the first study to examine long-term psychological 
well-being in individuals who have undergone eCT. These findings 
suggest significant decline in depressive symptoms following eCT that 
appear to remain stable across time, consistent with the current litera-
ture showing that eCT improves depressive symptoms (Bayless et al., 
2010). However, participants were still endorsing lower levels of psycho-
logical well-being, especially individuals with elevated anxiety and/or 
depressive symptoms. Future research should continue to examine how 
to best help individuals with treatment-resistant depression as well as 
examine which variables may predict depressive symptoms after eCT.
Correspondence: Michelle L. Miller, PhD Candidate, Psychology, 
University of Iowa, 11 Seashore Hall E., Iowa City, IA 52245, United 
States. E-mail: michelle-miller-2@uiowa.edu

T.T. nGuyen, s.I. deV, a.n. suTHerLand-OWens, C.a. dePP 
& L.T. eyLer. Relationship Between Short-term Intra-individual 
Variability in Affective Symptoms and Cognitive Performance in 
Bipolar Disorder.
Objective: Mood/affect variability and neurocognitive dysfunction are 
hallmark features of bipolar disorder (BD). Although it is generally 
understood that cognitive impairment persists across various mood 
states, the association between day-to-day affect regulation and cogni-
tion is unclear. This study evaluated intra-individual variability (iiV) 
in affect, collected via ecological momentary assessment, and how it 
relates to cognition in BD and healthy individuals.

Participants and Methods: outpatients with BD (n=17) and healthy 
comparison subjects (HC; n=46) were administered a neuropsycholog-
ical battery. They were then provided with mobile devices for 2 weeks 
and completed 3x-daily surveys about their affect. iiV in momentary 
affect ratings across time was calculated for each subject. We examined 
the association between positive and negative affect iiV and cognition 
(processing speed, executive function, working memory) using multiple 
regressions with an interaction term to test for differential correlations 
between groups.
results: BD patients had significantly greater positive and nega-
tive affect iiV compared to HC and worse cognitive performance in 
all domains. For negative affect, a significant groupxiiV interaction 
was observed for processing speed and a trend for executive function 
(p=.07); HCs with greater negative affect iiV had slower processing 
speed (p=.001) and poorer executive function (p=.02), but no relation-
ships were found in BD. Conversely, a marginally significant interaction 
was observed for positive affect (p=.08), such that BDs with greater 
positive affect iiV had worse working memory (p=.04), but not HCs.
Conclusions: BD lacked the normal relationship between negative 
affect variability and poorer cognition seen in HC; instead, greater 
positive affect variability was related to worse working memory in BD. 
negative affect variability appears to be independent of cognitive deficits 
in BD, suggesting uncoupled neural systems for information processing 
compared to negative affect regulation among patients.
Correspondence: Tanya T. Nguyen, Ph.D., Psychiatry, University of 
California, San Diego, 3350 La Jolla Village Drive, San Diego, CA 
92161, United States. E-mail: ttn050@ucsd.edu

a. OsbOrn, J.M. babIOne, L. eVereTT, I. Hassan, C. sCHrOTH, 
J.a. dIGanGI, d.M. aase & K.L. PHan. An Exploratory Analysis of 
PTSD Symptomatology, Gender, Working Memory, and Attention 
in OIF/OEF/OND Veterans.
Objective: recent literature has established that posttraumatic stress 
disorder (PTsD) symptomatology is associated with several domains of 
cognitive dysfunction (scott et al., 2015). Many of the primary symp-
toms of PTsD are conceptualized within an attentional framework, 
and thus are hypothesized to have a strong relation to attention and 
working memory. Although literature to date has presented evidence for 
such an association (Vasterling et al., 2002), additional research may 
help differentiate how attention and working memory relate to specific 
clusters of PTsD symptoms. Additionally, many of the studies’ samples 
are comprised of male veterans, and the results may not be generalizable 
to other populations. Therefore, the present study seeks to explore the 
relationship between attention, working memory, and PTsD symptom-
atology in both male and female oiF/oeF/onD veterans.
Participants and Methods: subjects were 95 participants (16 women, 
79 men) volunteering for a research study. Participants were given 
brief structured interviews and neuropsychological battery. Measures 
included CPT-2, Digit span, and the stroop Color Word Test.
results: Differential patterns of correlations between PTsD symptom 
clusters and attention/working memory were apparent based on gender. 
For men, re-experiencing symptoms were negatively correlated with 
working memory (r=-.37, p<.01). For women, overall symptom severity 
was significantly related to attention (r=56, p<.05), as were symptoms 
for re-experiencing (r=-.60, p<.05), avoidance (r=-.60, p<.05), and 
hyperarousal (r= .60, p<.05).
Conclusions: Findings suggest that there may be different patterns 
of association between PTsD symptom clusters attention and working 
memory based on gender. such differences may have important impli-
cations for course and treatment of those with PTsD. Future research 
should explore possible causal relationships.
Correspondence: Amanda Osborn, Master of Science, Psychology, 
Illinois Institute of Technology, 3631 S Winchester Ave Apt 2, Chicago, 
IL 60609, United States. E-mail: aosborn@hawk.iit.edu
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M. ParK. Cut-off scores of the Schizotypal Personality 
Questionnaire for screening of high-risk psychosis.
Objective: Various cut-off scores of the schizotypal Personality Ques-
tionnaire (sPQ) are used to screen individuals who are at high-risk for 
schizophrenia. We investigated the cut-off scores of the sPQ, which 
reliably discriminate those at high-risk for schizophrenia.
Participants and Methods: Participants: Based on the scores of the 
sPQ, three groups were determined; those who obtained the highest 5% 
of scores of the sPQ, highest 10% of scores, and average scores were 
included in the 5% (n=24), 10% (n=50) and control (n=48) groups, 
respectively.
Measurement: The performances of the three groups on the Wisconsin 
Card sorting Test (WCsT) were compared with those of patients with 
schizophrenia (n=17).
results: The schizophrenia and 5% groups showed significantly lower 
performances on the WCsT than 10% and control groups, however, 
there were no significant differences between schizophrenia and 5% 
groups and between 10% and control groups on the performances of 
the WCsT. specifically, the 5% group showed significantly more errors 
than 10% (t(28.77)=2.63, p<.05) and control (t(30.01)=2.66, p<.05) 
groups. Additionally, 5% group obtained fewer completed categories 
than 10% (t(29.77)=-2.37, p<.05) and control (t(26.71)=-2.60, p<.05) 
groups. However, the schizophrenia and the 5% groups did not differ 
in terms of completed categories (t(26.84)=1.99, p>.05), but total 
numbers of error (t(39)=-2.52, p<.05). The 10% and control groups 
did not differ in terms of total numbers of error (t(96)=-.12, p>.05) 
and completed categories(t(96)=.33, p>.05).
Conclusions: The results of this study suggest that highest 5% scores of 
the sPQ can be used as reliable cut-off scores for screening individuals 
who are at high-risk for schizophrenia.
Correspondence: Min-Seok Park, Sungshin Woman University, 100, 
Jingwan 4-ro, Seoul 03304, Korea (the Republic of). E-mail: poemuze@
gmail.com

r.d. sHura, J. rOWLand, s.L. MarTIndaLe, T.W. brearLy 
& H.M. MIsKey. Evaluating the Motor Slowing Hypothesis of 
Depression.
Objective: The purpose of this study was to evaluate the hypothesis that 
processing speed deficits are the primary cognitive deficits in individuals 
with depression.
Participants and Methods: research volunteers were enrolled at a 
Veterans Affairs medical center. The final sample (n = 161) included 
participants who served in the us military since september 11, 2001, 
passed cognitive and symptom validity measures, and denied a history 
of moderate or severe traumatic brain injuries. Depression was measured 
using a structured interview, subscales from the Personality Assess-
ment inventory, and the Beck Depression inventory-ii. outcomes were 
objective cognitive performance on 10 processing/motor speed variables.
results: There was no consistent pattern of slowed processing speed 
in participants with current depressive diagnoses compared to those 
without. After removing participants with other psychiatric diagnoses, 
only non-dominant fine motor dexterity was significantly correlated 
with depressive symptom burden (r = .29, p = .002). Based on depressive 
symptom burden, non-dominant fine motor dexterity was also signifi-
cantly slower in participants with high burden compared to those with 
low burden (p = .001, d = 0.76).
Conclusions: These results do not support a generalized cognitive 
slowing hypothesis in individuals with depression. Cognitive deficits 
reported in prior depression research with adults might be attributable 
to invalid performance, additive effects of comorbid conditions, or defi-
cits in more complex abilities such as executive functions. However, the 
relation of fine motor dexterity to depressive symptoms was a consistent 
finding, which might be further considered in future studies.
Correspondence: Robert D. Shura, PsyD, Hefner VAMC, MA-MIRECC, 
11M-2/MH&BS, 1601 Brenner Ave., Salisbury, NC 28144, United 
States. E-mail: shura@marshall.edu

G.r. sILVa, M. buJaK, r. baTIsTa, d. aLMeIda, r.P. FOnseCa 
& C.H. KrIsTensen. Verbal Executive Dysfunction in 
Posttraumatic Stress Disorder: The Role of Clinical Symptoms in 
Process-Specific Executive Deficits.
Objective: To search for verbal and visuospatial differences in inhib-
itory control (iC) and cognitive flexibility (CF) between two groups 
of trauma victims and to investigate the relationship between clinical 
symptoms and executive functions.
Participants and Methods: Assessments occurred with 49 partici-
pants (18 to 50 years old). Clinical measures were the PCl-5, sPTss, 
PTCi, BDi and BAi. executive functions iC and CF were measured (1) 
verbally, through the Hayling sentence Completion Test (HsCT) and 
Color-Word stroop (CWs) and (2) visuospatially, through the Trail-
Making Test (TMT). z scores were obtained from a Brazilian sample 
stratified by age and education. ratios of verbal/visuospatial perfor-
mance were generated by dividing measures of the HsCT and TMT. 
Analysis of scores of the PTsD (n =32) and trauma (n =17) groups 
were conducted with chi-square, Mann-Whitney u and spearman tests.
results: Participants with PTsD had higher response times on HsCT 
part B (Z =2.01, p =.04, r =.29). Deficits in verbal iC (z scores <1.5) 
were present in 50% (n =16) of the PTsD group and in 23.5% (n =4) of 
the trauma group (χ2 =3.22, p =.07, r =0.25), while 9.4% of the PTsD 
group and 11.8% of the trauma group had deficits in visuospatial iC. 
A marginal group difference emerged from the verbal/visuospatial ratio 
of iC (Z =1.91, p =.06, r =0.27). The BDi was the strongest predictor of 
HsCT part B time scores (rp =.39, p <.01), though all clinical measures 
were independently related to verbal iC (p <.05). Clinical symptoms 
were all intercorrelated (p < .01) and higher in the PTsD group (p 
<.01). PTCi scores were related to lower verbal CF (rs =.28, p =.04).
Conclusions: executive deficits in PTsD should be studied with a larger 
variety of verbal and visuospatial measures (Five-Digit Test, Dot-probe 
task), as well as with hot aspects of executive functions. Clinical impli-
cations for rehabilitation strategies and assessments with PTsD patients 
are significant.
Correspondence: Gustavo R. Silva, Graduate Program in Psychology, 
Pontifical Catholic University of Rio Grande do Sul, Av. Ipiranga 6681, 
prédio 11, sala 915, Porto Alegre 91619900, Brazil. E-mail: silva.
gustavoramos@gmail.com

a. sWIFT & V. WaLsH. How Time Flies: The Perception, 
Perspective and Experience of Time in Bipolar Affective Disorder.
Objective: This study examined time perception, time experience and 
time perspective in bipolar disorder, comparing these constructs across 
different mood states (depression, mania and euthymia).
Participants and Methods: in a cross sectional, quasi-experimental 
design, 58 bipolar participants completed a clinical interview to assess 
mood and were assigned to one of three mood state groups: euthymia, 
depression or mania. Furthermore, 20 health service personnel without 
a diagnosis of bipolar disorder were recruited as a control group. There-
fore, 78 participants in total completed a temporal generalisation 
computer task (Wearden, 1992), a visual analogue scale of time expe-
rience (Blewitt, 1992) and the zimbardo Time Perspective inventory 
(zTPi, zimbardo and Boyd, 1999).
results: results indicated that the manic group were significantly less 
accurate on the temporal generalisation task indicating a deficit in time 
perception. However, no significant differences were found between the 
control, euthymic and depressed groups. Furthermore, in an unfilled 
duration, depressed participants rated the subjective passing of time as 
significantly slower and the manic group rated time as passing signifi-
cantly faster than the other groups. However, when focussed upon a task 
(filled duration) this effect was reduced to the extent that no significant 
differences between the groups were found. Finally, significant differ-
ences were found between the group profiles on the zTPi, indicating 
that different mood states are characterised by differences in temporal 
perspectives.
Conclusions: The differences in time perception and experience of 
time across mood states are considered with direct clinical implications 
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for treatment. The results are also examined in relation to the inter-
active Cognitive subsystems model of bipolar disorder (Teasdale and 
Barnard, 1993) and other leading clinical theories. Additionally, the 
neurobiological basis of time perception is considered along with ideas 
for future research.
Correspondence: Anna Swift, D Clin Psy, Clinical Psychology, Norfolk 
and Norwich University Hospital, Norfolk and Norwich University 
Hospital NHS Trust, Colney Lane, Norwich NR4 7UY, United Kingdom. 
E-mail: anna.swift@nnuh.nhs.uk

I. TOrres, s.a. MaCKaLa, C. HIdIrOGLu, s.s. aHn & 
L.n. yaTHaM. Metamemory Monitoring in Bipolar Disorder.
Objective: Patients with bipolar disorder (BD) show diminished aware-
ness on ratings of their cognitive functioning in daily life, but less is 
known about patient’s awareness of their performance while completing 
specific cognitive tasks, especially in domains in which patients show 
deficits, such as memory. We hypothesized that patients would show 
diminished metamemory monitoring accuracy on an item-to-item basis 
during performance of verbal and nonverbal recognition memory tasks.
Participants and Methods: eighty clinically stable patients diagnosed 
with DsM-iV BD and 55 demographically similar healthy volunteers 
were administered verbal and nonverbal multiple choice recognition 
memory tasks. subjects provided retrospective confidence judgments 
that quantified the degree to which they believed that each response was 
correct. Primary measures included 1) relative accuracy: the relation-
ship between confidence ratings and performance across test items, 2) 
absolute accuracy: the degree of discrepancy between confidence ratings 
and performance, and 3) bias: the degree of over- or under- confidence.
results: on verbal recognition, patients showed comparable perfor-
mance on all metamemory indices relative to controls. on the nonverbal 
task, patients exhibited similar relative accuracy and bias, but lower 
absolute accuracy, t(123) = 2.0, p<.05. in addition, the correlation 
between mean confidence ratings and nonverbal recognition perfor-
mance was lower in patients than controls.
Conclusions: Metamemory deficits in BD may be domain/task specific 
and involve specific components. in this study patients demonstrated 
intact awareness of verbal recognition memory performance. Although 
patient’s relative accuracy of nonverbal recognition memory perfor-
mance was also intact (i.e. across items ratings corresponded to perfor-
mance), absolute accuracy was diminished, but with no evidence of 
systematic over- or under-estimation. Further study and treatment of 
metamemory deficits may improve patient’s daily functioning.
Correspondence: Ivan Torres, University of British Columbia, Room 
2C7 - 2255 Wesbrook Mall, Dept of Psychiatry, UBC, Vancouver, BC 
V6T 2A1, Canada. E-mail: ivan.torres@ubc.ca

C. WILsOn, C. deMrO, e. THOMPsOn, P. raKHsHan, 
z. MILLMan, J. GOLd, s. auGusT, J. WaLTz, K. busseLL, 
G. reeVes & J. sCHIFFMan. Association of Neurocognition and 
Psychosis-Risk Symptoms.
Objective: Previous research has observed neurocognitive deficits 
among individuals at risk for psychosis. Few studies have examined 
the association of specific psychosis-risk symptoms and neurocognitive 
tasks. The aim of the present study was to explore the association of 
neurocognitive performance with psychosis-risk symptoms.
Participants and Methods: nineteen help-seeking youth (12-25 years) 
completed the structured interview for Psychosis risk syndromes 
(siPs), a psychosis-risk interview. neurocognitive performance was 
assessed using the MATriCs Consensus Cognitive Battery for schizo-
phrenia (MCCB). Correlations between psychosis risk symptom domain 
sum scores and MCCB tasks were examined. We hypothesized that 
individuals with higher symptom severity would correlate with lower 
neurocognitive performance.
results: Partial correlations controlling for age and gender demon-
strated that only negative symptoms were significantly correlated with 
specific neurocognitive tasks (WAsi Vo: r(14) = -.50, p = .04; WMs 

spatial span: r(13) = -.66, p =.007). neurocognitive task performance 
was not significantly correlated with positive, disorganized or general 
symptoms. of specific negative symptoms, increased difficulty with 
ideational richness was significantly associated with lower performance 
on multiple neurocognitive measures.
Conclusions: Correlation of negative symptoms with specific neuro-
cognitive tasks supports prior research suggesting that negative symp-
toms may be associated with neurocognitive deficits, even at the clinical 
high-risk phase of psychosis. Fine-grained analysis of specific negative 
symptoms indicates that reduced ideational richness in comparison to 
other symptom domains may correlate most strongly with lower neuro-
cognitive task performance. generalizability of findings for the current 
study is limited by small sample size. Future studies should examine 
whether these findings hold for a larger sample and further explore how 
specific negative symptoms relate to neurocognitive deficits.
Correspondence: Camille Wilson, M.A., Department of Human Services 
Psychology, University or Maryland, Baltimore County, 1000 Hilltop 
Circle, Baltimore, MD 21250, United States. E-mail: cwilson4@umbc.
edu

C.J. zOLLIeCOFFer, C.M. FIGuerOa, J.L. CraWFOrd & 
d.J. sCHreTLen. The Impact of Disease on the Contribution of 
Demographic Characteristics to Cognitive Test Performance.
Objective: Demographic characteristics and premorbid ability 
contribute to normal inter-individual differences in cognitive test perfor-
mance, but the impact of illness on their contribution remains unclear. 
Here we examine how accounting for disease alters the contribution of 
demographic characteristics and premorbid ability to cognitive perfor-
mance in a mixed clinical sample (Cs) and healthy adults (HA).
Participants and Methods: The 897 participants included 526 adult 
outpatients with schizophrenia, bipolar disorder, or another disease 
(Cs) and 371 neurologically normal adults (HA). Participants ranged 
from 15 to 91 years of age (M=41) and completed 3 to 21 years of 
schooling (M=14). Most participants were white (58%) or black (38%), 
and 50% were male. Premorbid estimates were based on the Hopkins 
Adult reading Test. We first used multiple linear regression modeling 
(lrM) to estimate the variance in 14 cognitive measures explained 
by five predictors: age, sex, race, years of education, and estimated 
premorbid ability. We then added a term for the presence vs. absence of 
disease to the lrM and examined the impact of this on the 14 models.
results: Adding a term for disease improved the lrM (doubling the 
r-square for some) and weakened the contribution of most predictors 
(i.e., reduced their beta weights) for every cognitive measure. However, 
demographic variables and estimated premorbid ability still accounted 
for significant unique variance in performance for every cognitive 
measure after adding a term for the presence of disease to the models.
Conclusions: Having a disease attenuates but does not eliminate the 
impact of a person’s demographic background and estimated premorbid 
ability on neurocognitive test performance. knowing whether the person 
being tested has a disease increased the explained variability in the score 
distribution of every test administered.
Correspondence: Chandler J. Zolliecoffer, Bachelor of Science, 
Psychiatry, Johns Hopkins School of Medicine, 12 W Mt Vernon Place, 
Baltimore, MD 21201, United States. E-mail: czollie1@jhmi.edu
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aM Coffee break

10:30–10:45 a.m.

Plenary e. behavioral Clusters and brain network 
Mechanisms of Impairment and recovery

Presenter: Maurizio Corbetta

11:00 a.m.–12:00 p.m.

M. COrbeTTa. Behavioral Clusters and Brain Network 
Mechanisms of Impairment and Recovery.
A long-held view is that stroke causes many distinct neurological 
syndromes due to damage of specialized cortical and subcortical centers. 
However, in recent studies on a large cohort of first time stroke subjects 
studied longitudinally at 2 weeks, 3 and 12 months, we showed that a 
few clusters of behavioral deficits spanning multiple functions explained 
neurological impairment. These clusters are stable across recovery indi-
cating that they represent a stable solution to describe impairment. it 
has been also proposed that focal lesions cause remote physiological 
abnormalities, but the behavioral relevance of these changes vis-a-vis 
structural damage is unknown. in separate studies we measured resting 

functional connectivity fMri (FC), lesion topography, and behavior in 
multiple domains (attention, visual memory, verbal memory, language, 
motor, and visual), and used machine-learning models to predict neuro-
logical impairment in individual subjects. We found that visual memory 
and verbal memory were better predicted by FC, whereas visual and 
motor impairments were better predicted by lesion topography. Atten-
tion and language deficits were well predicted by both. These results 
link key organizational features of brain networks to brain-behavior 
relationships in stroke.
After attending the lecture, participants will be able to: 1) Describe the 
three factors that explain human cognitive performance post-stroke; 
2) Differentiate between anatomical and functional analysis of brain 
connectivity and topography; 3) explain the main mechanism of 
dysfunction of brain networks post-stroke; 4) explain the main mech-
anisms of recovery at the brain network level post-stroke.
Correspondence: Maurizio Corbetta, M.D., Department of Neurology 
and Neurological Surgery, Washington University School of Medicine, 
660 South Euclid Avenue, Box 8111, St. Louis, MO 63110, United 
States. E-mail: mcorbetta@wustl.edu

Lunch (On Own)

12:00–1:00 p.m.

FrIday aFTernOOn, February 3, 2017

benton / Mid-Career awardee Presentation: 
subtle brain-behavior biomarkers of Modifiable 

Cardiovascular disease risk Factors: Implications 
for Minority Health disparities, aging and 

dementia

award recipient: Melissa Lamar

1:00–2:00 p.m.

M. LaMar. Subtle Brain-Behavior Biomarkers of Modifiable 
Cardiovascular Disease Risk Factors: Implications for Minority 
Health Disparities, Aging and Dementia.
Mid-life cardiovascular disease risk factors (CVD-rFs) such as hyperten-
sion (HTn) and diabetes (DM) and associated cerebrovascular disease 
contribute to late-life risk and development of dementia including 
Alzheimer’s disease (AD). Dr. Alzheimer himself was one of the first to 
speculate on the role of cerebrovascular disease on brain aging. The us 
population has changed since initial work in this area was conducted. 
For example, ~55 million Hispanics live in the us, representing 17% of 
the population; these numbers will more than double by 2060 to ~130 
million or 31% of the us population. While Hispanics have a lower 
prevalence of the APoe4 allele, a known genetic risk for AD, they have 
some of the highest prevalence rates of DM and uncontrolled HTn in 
the us. given HTn-related treatment and control in Hispanics lags 
behind us trends by 10-15%, higher CVD-rF prevalence combined 
with treatment-related health disparities may predispose Hispanics not 
only to an earlier and increased risk for AD but a more protracted 
course of dementia. Thus, work to identify preclinical markers of accel-
erated brain aging earlier – in early to mid-life before the clinical onset 
of dementia and its extensive neuropathology – is critical. Dr. Arthur 
Benton dedicated his career to the promotion of novel and objective 
neuropsychological techniques to promote understanding of neuro-
logical impairment. in that spirit, i will review work to (1) expand 
neuropsychological outcomes to reveal subtleties of behavior related 
to CVD-rFs and associated cerebrovascular disease in non-Hispanic 
whites, (2) apply these techniques in Hispanics including results related 

to treatment-related control of CVD-rFs and cognition, and (3) advance 
neuropsychological assessment and neuroimaging toward identifying 
brain vulnerability as opposed to overt brain damage associated with 
CVD-rFs in Hispanics. only with subtle brain-behavior biomarkers 
will we be able to detect vulnerability to pathological aging in latinos 
at increased risk for earlier adverse outcomes.
Correspondence: Melissa Lamar, PhD, Rush Alzheimer’s Disease Center, 
Rush University Medical Center, 600 S Paulina St, Chicago, IL 60612, 
United States. E-mail: Melissa_Lamar@rush.edu

Invited symposium 4. a summit on Cognitive 
rehabilitation: Mapping the Past, defining the 

Present and Imagining the Future

Chair: anthony y. stringer

1:00–2:30 p.m.

a.y. sTrInGer, b.a. WILsOn & K.d. CICerOne. A Summit on 
Cognitive Rehabilitation: Mapping the Past, Defining the Present 
and Imagining the Future.
symposium summary: While the treatment of persons with traumatic 
brain injury can be traced back to the ancient egyptians, the modern era 
of cognitive rehabilitation began with World War i and the pioneering 
work of kurt goldstein. subsequent international conflicts continued 
to spur the development of rehabilitation programs and strategies into 
contemporary times. early work in the field was equal parts art and 
science, yet such work yielded enduring principles that continue to guide 
the treatment of persons with neurocognitive impairment. Contempo-
rary clinicians have a growing armamentarium of empirically-supported 
treatments to address cognitive impairment in an expanding range of 
patient populations. The future will see an increasing use of pharma-
cological, genetic, electronic, digital, and neuroprosthetic tools, in addi-
tion to the cognitive strategies and techniques that have long been our 
staple. in this symposium, Dr. Barbara A. Wilson will trace the historical 
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development of cognitive rehabilitation and provide an overview of the 
enduring principles from the past; Dr. keith D. Cicerone will review the 
empirical efficacy of current cognitive rehabilitation strategies and tech-
niques; and Dr. Anthony y. stringer will discuss the future of cognitive 
rehabilitation in an era of advancing pharmacological, genetic, elec-
tronic, digital, and neuroprosthetic tools.
Correspondence: Anthony Y. Stringer, PhD, ABPP/ABCN, Department 
of Rehabilitation Medicine, Emory University, 1441 Clifton Road NE, 
Atlanta, GA 30322, United States. E-mail: astring@emory.edu

b.a. WILsOn. The History of Cognitive Rehabilitation.
The earliest known description of the treatment of brain injury is from 
an egyptian document of 2500–3000 years ago. The papyrus was 
discovered by edwin smith in luxor in 1862. it describes the treat-
ment of 48 cases of injury of which 27 were brain trauma cases. Modern 
rehabilitation as we know it today, however, began during World War 
one with kurt goldstein, a major influence in modern brain injury 
rehabilitation. The first book on brain injury rehabilitation was written 
by Poppelreuter in 1917. in World War Two, luria, in what was then 
the soviet union, made great contributions. in the united kingdom, 
zangwill and newcombe were major players while in the usA Aita 
set up a unit based on interdisciplinary care. The yom kippur War in 
1973 resulted in Ben-yishay developing what were to become modern 
holistic rehabilitation programs. Around the same time, Diller and 
colleagues published studies on the treatment of unilateral neglect and 
Prigatano set up a holistic program influenced by the work of gold-
stein and Ben-yishay. Current neuropsychological rehabilitation (nr) 
is concerned with the amelioration of cognitive, emotional, psychosocial 
and behavioural deficits caused by an insult to the brain. rehabilitation 
is noT synonymous with recovery (i.e getting back to what one was 
like before the injury or illness), it is noT synonymous with treatment 
(treatment is something we do to people or give to people), it is a two 
way interactive process whereby people who are disabled by injury or 
disease work together with professional staff, relatives and members of 
the wider community to achieve their optimum physical, psychological, 
social and vocational well-being.
Correspondence: Barbara A. Wilson, OBE, Ph.D., D.Sc., CPsychol, 
BRPsSC, AcSS, Oliver Zangwill Centre, Princess of Wales Hospital, 
Lynn Road, Ely, Cambridgeshire CB6 1DN, United Kingdom. E-mail: 
barbara.wilson00@gmail.com

K.d. CICerOne. The Present Status of Cognitive Rehabilitation.
A considerable body of evidence has accumulated to demonstrate the 
effectiveness of cognitive rehabilitation since Dr. Harvey levin noted 
this intervention to be “unproved but promising” (levin, 1990). 
evidence based cognitive rehabilitation attempts to incorporate the 
best available scientific evidence with clinical judgment and patient 
preferences and values. even when well controlled randomized trials 
exist, their application may be limited by variations in patient char-
acteristics, and single-subject research can help to develop innovative 
interventions. This lecture will review the evidence supporting specific 
interventions for acquired cognitive impairments; the integrated treat-
ment of cognitive, emotional and social limitations; and the relevance 
of cognitive interventions to real-world functioning. There is sufficient 
evidence from systematic reviews of cognitive rehabilitation to support 
specific algorithms and guidelines for clinical decision making. Tech-
nical advances have begun to inform principles of neuroplasticity-based 
treatment and may identify the active ingredients and mechanisms  
of action for cognitive rehabilitation. However, the clinical application 
of evidence-based practice remains limited by inadequate descriptions of 
specific interventions and limited opportunities for formal training. Both 
basic and translational research will be needed to foster the evolution 
of cognitive rehabilitation.
Correspondence: Keith D. Cicerone, PhD, ABPP/ABCN, JFK-Johnson 
Rehabilitation Institute, 2048 Oak Tree Road, Edison, NJ 08820, United 
States. E-mail: kcicerone@jfkhealth.org

a.y. sTrInGer. The Future of Cognitive Rehabilitation.
While cognitive rehabilitation as a clinical art can be traced back a 
century (or perhaps even millennia) and as an empirically-validated 
clinical treatment for about a decade, its future lies far beyond our grasp. 
yet we can imagine what that future might be. While long held histor-
ical principles of rehabilitation and empirically-supported interventions 
will be a part of that future, we are also likely to see pharmacological, 
genetic, electronic, neuromodular, and neuroprosthetic tools take their 
place alongside the traditional cognitive exercises and strategies. it will 
be tempting to think that such tools will be all that is necessary to 
rehabilitate persons with damaged or dysfunctional brains, but this will 
be a mistake. There will be no substitute for the creative and empirical-
ly-guided clinician working in partnership with the motivated patient. 
This lecture will explore the principles -- past and present -- that will 
shape the future of cognitive rehabilitation.
Correspondence: Anthony Y. Stringer, PhD, ABPP/ABCN, Department 
of Rehabilitation Medicine, Emory University, 1441 Clifton Road NE, 
Atlanta, GA 30322, United States. E-mail: astring@emory.edu

Panel discussion, Presented by the Ins student 
Liaison Committee: International Cross-Cultural 

Considerations in research

Presenters: anita sim, Jonathan evans, Tedd Judd, 
robert K. Heaton

1:00–2:30 p.m.

symposium 7. Locus Coeruleus-norepinephrine 
system, Cognitive effort, and early risk for 

alzheimer’s disease

Chair: William s. Kremen

discussant: Mark W. bondi

1:00–2:30 p.m.

W.s. KreMen. Locus Coeruleus-Norepinephrine System, 
Cognitive Effort, and Early Risk for Alzheimer’s Disease.
symposium summary: early identification of risk for Alzheimer’s 
disease (AD) is of great public health importance. This symposium will 
address the integration of phenomena linked to the locus coeruleus (lC) 
and early risk for AD. Tau pathology is a hallmark feature of AD, and 
the lC has also been identified as the earliest site of abnormal tau. The 
lC is the brain’s major norepinephrine (ne) projection site. The lC 
modulates brain and parasympathetic activity via ne. loss of ne has 
proinflammatory effects. The lC drives pupil dilation responses during 
cognitive testing. Pupil dilation is a validated psychophysiological indi-
cator of cognitive effort; if two people have the same test score, the one 
requiring more effort is hypothesized to be at higher risk for decline The 
lC-ne system dysfunction may, thus, be a risk indicator for very early 
stages in the progression to AD. Dr. kremen will provide an overview 
theory and data regarding the lC system and its links to cognition 
and AD, and data showing that pupil dilation differentiates cognitively 
normal and mild cognitive impairment (MCi) groups (n=918). Mr. 
sanderson-Cimino will present new findings showing that Mri-assessed 
lC neuromelanin contrast (an index of lC integrity) is associated with 
tau and with pupil response. Dr. elman will show differences in task-re-
lated pupil dilation associated with processing speed, inflammation, and 
resting state fMri that are consistent with tonic/phasic rate of activity 
and signal to noise in the lC (n=358). Dr. Mather will demonstrate 
that Mri-assessed lC neuromelanin contrast is associated with higher 
cognitive reserve and parasympathetic control over heart rate. Finally, 
Dr. Mark Bondi will serve as discussant. He will provide an integration of 
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the findings suggesting that task-related pupil response and lC contrast 
are indices of lC-ne system dysfunction, which—given the very early 
appearance of tau deposits in the lC—hold promise as biomarkers of 
the earliest stages of risk for AD.
Correspondence: William S. Kremen, Psychiatry, UCSD, 9500 Gilman 
Dr. (MC 0738), La Jolla, CA 92093, United States. E-mail: wkremen@
ucsd.edu

W.s. KreMen, M.s. PanIzzOn, e. JereMy, a.J. JaK, 
r.L. HauGer, M.W. bOndI, M. LyOns & C.e. Franz. Task-
Evoked Pupil Response: A Novel Biomarker of Locus Coeruleus 
Dysfunction Indicating Early Risk for MCI and Alzheimer’s 
Disease.
Objective: The locus coeruleus (lC) drives pupil dilation responses 
and has been identified as the earliest site of tau deposition, a hallmark 
feature of Alzheimer’s disease (AD). We hypothesized that tasked-
evoked pupil dilation (TePD) would serve as a biomarker of lC 
function and of early risk for mild cognitive impairment (MCi) or AD. 
TePD indexes cognitive effort; effort (dilation) increases as cognitive 
load increases, but declines when load is well beyond capacity. given 
the same test score, a person requiring more effort should be at higher 
risk for decline. We predicted that people with single-domain (sD) 
MCi would show greater TePD to achieve the same score as cognitively 
normal (Cn) individuals; those with multiple-domain (MD) MCi would 
have reduced TePD and poorer performance.
Participants and Methods: 918 men ages 56-65 in the Vietnam era 
Twin study of Aging (VeTsA) underwent pupillometry during digit 
span at low, moderate, and high loads (3, 6, & 9 digits). neuropsycho-
logically-defined MCi was based on scores that were also adjusted for 
cognitive ability assessed at age 20.
results: As proof of principle, we grouped subjects by maximum (max) 
span from 4 to 9. At low load, as max span increased, TePD decreased. 
All increased TePD at moderate loads. TePD decreased at high loads, 
except for the 8-9 max span groups who were not well beyond capacity. 
The sD-MCi group did not differ in digit span performance, but had 
greater TePD than the Cn group. The MD-MCi group had poorer 
performance and failed to modulate TePD to changing load. TePD 
was normally distributed in the Cn group.
Conclusions: results suggest some remaining compensatory capacity 
in sD-MCi, but failure to adequately compensate in MD-MCi. Cn indi-
viduals with higher TePD prior to cognitive decline are predicted to be 
at higher risk for MCi. our results in middle-aged adults suggest that 
TePD—an index of lC system function—is a useful biomarker for very 
early identification of risk for MCi and AD.
Correspondence: William S. Kremen, Psychiatry, UCSD, 9500 Gilman 
Dr. (MC 0738), La Jolla, CA 92093, United States. E-mail: wkremen@
ucsd.edu

M. sandersOn-CIMInO, J. ePPIG, s.F. sOrG, L.M. CaMPbeLL, 
e. GranHOLM, W.s. KreMen & M.W. bOndI. The Relationship 
Between Locus Coeruleus Integrity and Biomarkers of Alzheimer’s 
Disease: A Magnetic Resonance Imaging Pilot Study.
Objectives: The locus coeruleus (lC) drives pupil response dilation 
and has been associated with cognitive decline in older adults. research 
suggests the locus coeruleus (lC) may be one of the first structures 
to accumulate hyperphosphorylated tau (pTau), a neuropathological 
biomarker of Alzheimer’s Disease (AD). Fast spin echo (Fse) Mri 
provides a proxy measure of the lC’s integrity and degradation through 
the imaging of neuromelanin, a polymer present in the structure. We 
investigated the relationship between Fse-derived lC integrity, pupil 
response (Pr) and cerebrospinal fluid (CsF) biomarkers of AD, pTau 
and amyloid beta (Aβ42).
Participants and Methods: 5 non-demented older adults underwent 
T1-weighted Fse Mri, lumbar puncture, and pupillometry. The lC 
and a section of the pontine tegmentum (PT) were manually traced on 
the second and third slices below the inferior colliculus (Clewett et al., 

2016). A contrast ratio (Cr) was calculated with the following formula: 
(lC – PT) / PT. Higher Cr values indicate greater lC intensity (an 
indicator of lC integrity) compared to the PT.
results: There was a moderate to large negative correlation between 
lC-Cr and CsF pTau a (r=-.684, p=.203) and a large positive correla-
tion between lC-Cr and CsF Aβ42 (r=.802, p=.055). lC values were 
greater in cognitively normal subjects than those with MCi (p=.072). 
Considerable associations were also observed between Pr and lC-Cr 
as well as Pr and pTau. These correlations were not statistically signif-
icant in this small pilot sample, but the effect sizes indicate strong 
associations.
Conclusions: our pilot data support the use of Fse derived lC-Cr as 
an index of neuronal integrity of the lC, as well as a potential neuroim-
aging marker of preclinical AD. The lC-Cr suggests that neuromelanin 
intensity is correlated with both Pr and CsF biomarkers of AD. larger 
studies examining associations of lC-Cr with Pr ptau and Aβ42 in late 
middle-aged and older adults are currently underway.
Correspondence: Mark Sanderson-Cimino, B.S. Psychology, VMRF 
Psychology, 4347 Hamilton street, San Diego, CA 92104, United States. 
E-mail: mesandci@gmail.com

e. JereMy, M.s. PanIzzOn, d.J. HaGLer, C. FenneMa-
nOTesTIne, C.e. Franz, L.T. eyLer, e. GranHOLM,  
a.J. JaK, M.J. LyOns, a. daLe & W.s. KreMen. Convergent 
Evidence of Pupillary Response as an Early Indicator of Locus 
Coeruleus Dysfunction and Risk for Mild Cognitive Impairment.
Objective: There is great need for early screening tools for Alzheimer’s 
disease (AD) as pathology may be present decades before symptom 
onset. Task-evoked pupil dilation (TePD) is a well-validated measure 
of cognitive effort that may detect declines in cognitive efficiency prior 
to impaired performance. TePD increases with cognitive load but 
decreases after capacity is exceeded. TePD is linked to function of 
the locus coeruleus (lC) which has been proposed as an initial site 
of abnormal tau. lC damage may also contribute to key AD-related 
pathology: inflammatory response and amyloid deposition. We exam-
ined whether TePD is related to measures of resting-state functional 
Mri (rs-fMri), inflammation, and cognitive performance, all of which 
can be linked to lC function.
Participants and Methods: 980 men ages 56-65 in the Vietnam era 
Twin study of Aging were defined as cognitively normal or as having 
mild cognitive impairment (MCi). Pupil dilation was measured during 
digit span tasks. We also assessed processing speed and measured 
C-reactive protein (CrP), a marker of inflammation. During rs-Mri 
(n=358), blood-oxygenation-level-dependent (BolD) signal variance 
was measured in regions selected a priori that are modulated by the lC. 
results: Participants with both MCi and lower working memory ability 
had greater drop-off in TePD between moderate and high task loads, 
consistent with system capacity being overwhelmed. Higher BolD vari-
ance, higher CrP, and slower processing speed were associated with 
more dilation at low loads and less task appropriate increase in dilation 
at moderate loads.
Conclusions: TePD reflects altered brain activity, inflammatory state, 
and cognitive effort. This provides converging evidence for involvement 
of the lC, an early site of AD pathology that may provide the neural 
substrate linking these measures together. given the relatively young 
age of the sample, TePD may be a useful psychophysiological biomarker 
for early identification of AD risk.
Correspondence: Elman Jeremy, Ph.D., Psychiatry, University of 
California, San Diego, 9500 Gilman Dr. (MC0738), University of 
California San Diego, La Jolla, CA 92093, United States. E-mail: 
jaelman@ucsd.edu

M. MaTHer. Locus Coeruleus Neuromelanin MRI Contrast 
Correlates With Cognitive and Cardiovascular Factors.
The locus coeruleus (lC) is a small nucleus in the brainstem that is the 
source of much of the brain’s norepinephrine (ne). The lC-ne system 
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plays a key role in helping us to focus on what matters most and ignore 
distractions, especially under arousing or demanding situations (Mather, 
Clewett, sakaki, & Harley, 2015). recent findings indicate that locus 
coeruleus (lC) decline likely plays a larger role in cognitive decline in 
aging and Alzheimer’s disease than previously appreciated (Mather & 
Harley, 2016). one reason its role has been mostly ignored to date is 
that it is a challenging region to assess in living humans. However, the 
fact that lC neurons accumulate neuromelanin permits a specialized 
magnetic resonance imaging (Mri) sequence that allows the lC to be 
imaged (keren et al., 2015). We have found that, in older adults, higher 
lC-Mri signal is associated with higher cognitive reserve scores. in 
addition, in both younger and older adults, lower measures of lC-Mri 
are associated with lower indicators of parasympathetic influences over 
heart rate variability, consistent with the lC role in suppressing para-
sympathetic control over heart rate. These and other on-going projects 
highlight the utility of the lC-Mri measure as an indicator of individual 
differences in lC-ne system function.
Correspondence: Mara Mather, Leonard Davis School of Gerontology, 
University of Southern California, 3715 McClintock Ave, Los Angeles, 
CA 90089, United States. E-mail: mara.mather@usc.edu

symposium 8. Clinical applications of Functional 
neuroimaging for Presurgical Functional 

Mapping: The Past, Present, and Future roles for 
neuropsychologists

Chair: Christen M. Holder

discussant: andrew Papanicolaou

1:00–2:30 p.m.

C.M. HOLder, n. sHay, r. rezaIe, s. narayana, a. babaJanI-
FereMI, b. POTTer & a. PaPanICOLaOu. Clinical Applications 
of Functional Neuroimaging for Presurgical Functional Mapping: 
The Past, Present, and Future Roles for Neuropsychologists.
summary: Functional neuroimaging is concerned with mapping the 
cortical regions of somatosensory, motor, and language functions, and 
for assessing hemispheric dominance for both language and memory 
prior to surgery, with outcomes measured as functional skills on neuro-
psychological measures. in the past, questions of localization and domi-
nance were addressed exclusively through invasive methods, specifically 
the WADA procedure and direct Cortical stimulation Mapping (CsM). 
Although these methods have been called the “gold standard,” they both 
carry risks of increased morbidity and high cost, and are associated with 
several shortcomings. Dr. nicole shay will review these procedures, 
including the role of the neuropsychologist, and discuss limitations of the 
procedures, particularly in young and impaired patients. Dr. roozbeh 
rezaie, Dr. shalini narayana, and Dr. Abbas Babajani-Feremi will 
review the noninvasive procedures of magnetoencephalography (Meg), 
transcranial magnetic stimulation (TMs), and functional magnetic reso-
nance imaging (fMri) and their clinical applications. They will present 
techniques for combining data from these non-invasive methods to 
provide detailed information for surgical planning, and the arguments 
in favor of the use of the non invasive alternatives, as made by Papani-
colaou et al. in Epilepsia (2014) will be presented. Dr. Christen Holder 
and Dr. Brian Potter will review a series of cases where a combination 
of Meg, TMs, and fMri provided information that informed surgical 
interventions when invasive techniques were not an option or where a 
combination of non-invasive techniques offered concordant information 
to invasive techniques, and associated neuropsychological outcomes. Dr. 
Andrew Papanicolaou will serve as discussant, giving an introduction to 
these topics, providing commentary and answering questions.

Correspondence: Christen M. Holder, PhD, Department of Pediatrics, 
University of Tennessee Health Science Center, 51 N Dunlap, Suite 
320, Memphis, TN 38105, United States. E-mail: cholder7@uthsc.edu

n. sHay & a. PaPanICOLaOu. The Traditional Use of Invasive 
Procedures for Determining Localization and Lateralization.
Two invasive brain mapping techniques have long been considered the 
“gold standard” of presurgical planning. The first of these is the intra-
carotid sodium amytal method, also known as the Wada test, whose 
primary purpose is to determine hemispheric dominance of language 
and memory. The second is direct Cortical stimulation Mapping (CMs) 
performed intraoperatively or in some cases extraoperatively through 
electrode arrays (grids or strips) placed below the dura matter for the 
primary purpose of determining the seizure onset zone for subsequent 
resection, and identifying the somatosensory, motor and language 
regions within the dominant hemisphere. neuropsychologists tradition-
ally play an important role in both procedures, although those working 
outside a surgical center seldom have an opportunity to observe or 
participate in them. Both an overview of the procedures and video 
presentations of the neuropsychologist role will be provided. When put 
to the empirical test, studies suggest that often, postsurgical neuropsy-
chological outcomes do not support the idea that these techniques should 
be considered a “gold standard.” Additionally, despite the long-standing 
reign of these invasive techniques, many shortcomings have been iden-
tified. Morbidity levels, infection, and patient discomfort are among 
the most conspicuous of these. in addition, issues such as questionable 
efficacy of identifying memory areas, narrow time frames, restricted 
use of repetition for establishing reliability, and inability to control for 
situational variables are problematic. These concerns are particularly 
salient in centers that see a high number of pediatric patients, as well 
as highly impaired patients. examples illustrating these shortcomings 
in WADA and CMs procedures will be provided.
Correspondence: Nicole Shay. E-mail: Nicole.Shay@lebonheur.org

r. rezaIe, s. narayana, a. babaJanI-FereMI & 
a. PaPanICOLaOu. Non-Invasive Procedures as the Future of 
Functional Mapping.
Functional Mri, the most well-known of the non-invasive techniques, 
measures brain activity by detecting changes associated with local 
blood flow, and has recently become a routine procedure to map the 
motor cortex, expressive language, and receptive language in a large 
number of clinical centers. it has been found to be particularly useful 
in determining lateralization and intrahemispheric localization for both 
language and memory mechanisms. TMs can be used in mapping the 
motor cortex or for localizing the language-specific cortex, and has been 
used successfully in mapping both adult and pediatric populations. Meg 
is a method used primarily for somatosensory motor, receptive, and 
expressive language mapping. While fMri, Meg, and TMs have been 
used in laboratories to explore the functional architecture of the brain 
for quite some time, the past ten to fifteen years have seen an increase in 
the uses of these techniques in major epilepsy and tumor surgery centers. 
specifically, they are used to supplement the invasive methods used in 
pre-surgical planning, and in some cases replace them in an effort to 
reduce morbidity. We will offer an introduction to these techniques and 
provide photo and video demonstrations of the protocols. in addition to 
an overview of these procedures, we will discuss how they are employed 
for the purpose of (a) supplementing (or replacing) the Wada proce-
dures for determining hemispheric dominance, (b) for identifying the 
central sulcus and specifying the motor cortex, and (c) for identifying 
the expressive and receptive language cortices, thus supplementing (or 
replacing) direct Cortical stimulation Mapping. The evidence of efficacy 
of these procedures used alone or in combination as compared to the 
efficacy of the invasive techniques will be reviewed.
Correspondence: Roozbeh Rezaie, TN, United States. E-mail: rrezaie@
uthsc.edu
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C.M. HOLder, b. POTTer, r. rezaIe, s. narayana & 
a. babaJanI-FereMI. Outcomes of Non-Invasive Presurgical 
Planning.
Meg, fMri, and TMs have been used successfully as adjunct means 
of assessing localization and lateralization of brain functions, such 
as language. The question that remains is whether the non-invasive 
methods could replace CsM and the Wada. it appears that concordance 
of non-invasive techniques for estimating language may provide a better 
estimate of hemispheric specialization as it will be shown by the example 
of a patient series in our center: nine patients ranging in age from 14 
to 37 will be presented. Three cases are presented where CsM was not 
a viable option. six other patients represent cases where both invasive 
and non-invasive techniques were used during the presurgical stage 
to demonstrate compatibility of the results. of the three cases where 
invasive methods were not a viable option, a combination of fMri, Meg, 
and TMs were used and resulted in adequate information for surgical 
planning. in the other six cases reviewed, patients underwent Wada and 
CsM, as well as fMri, Meg, and TMs. in these cases, lateralization and 
localization data were concordant between the two sets of techniques. 
Five of the patients had no declines in their post-surgical neuropsycho-
logical data, and one patient showed an expected mild decline in verbal 
memory. Cases like those described lead to the conclusion that a combi-
nation of noninvasive methods can assess laterality of language and 
memory with the comparable accuracy to that of invasive methods and 
reduce postsurgical morbidity. Moreover, given that Meg can provide 
concordant localization estimates for receptive language to those of CsM 
and that fMri and TMs can specify the expressive language cortex, the 
need for awake craniotomy can be drastically reduced.
Correspondence: Christen M. Holder, PhD, Department of Pediatrics, 
University of Tennessee Health Science Center, 51 N Dunlap, Suite 
320, Memphis, TN 38105, United States. E-mail: cholder7@uthsc.edu

Paper session 11. Mental Illness

Moderator: derin J. Cobia

1:00–2:30 p.m.

a.I. FOrd. History of Depression: From Possession to Organic 
Brain Disorder.
Objective: Historical overview of the conceptualization of depression, 
from ancient supernatural belief to today’s neuroscience perspective.
Participants and Methods: reviews of historical writings on the diag-
nostic conceptualization and etiological evidence of depression.
results: Ancient cultures across the world had initial conceptualiza-
tions of mental illness, including depression, as resulting from posses-
sion or other supernatural influence. Western understanding of an 
organic basis—posited as melancholy by Hippocrates and elaborated 
by galen—emerged fairly early but was followed by alternating periods 
of regression and progression in scientific thinking. The Middle Ages 
brought a return to demonology as the etiology for mental ailments, 
which persisted until the end of the renaissance when robert Burton’s 
The Anatomy of Melancholy (1621) marked a return to the biological 
perspective. 
The Age of enlightenment brought the concept of heritability of melan-
choly and this was soon followed by a rise in psychological concep-
tualizations of depression. From Freudian psychoanalytic theory, to 
behaviorism, and then cognitive theory, the 1900s saw a proliferation 
of psychological explanations for depression. These progressed now 
alongside organic investigations, particularly following the serendipitous 
discovery of early pharmacologic treatment for depression.
Conclusions: The conceptualization of depression has an interesting 
history of organic vs. non-organic etiology that is culminating now into 
a complex integration of biological and psychological processes.

Correspondence: Alicia I. Ford, PhD, Psychiatry and Behavioral 
Sciences, Oklahoma State University Center for Health Sciences, 1111 
W. 17th St., Tulsa, OK 74107, United States. E-mail: alicia.ford@
okstate.edu

e. Weber, J. sTudeny, b.C. KaVanauGH, n.e. COOK, 
C. GaudeT, K. MCCurdy & K.a. HOLLer. The Relationship 
between Depression and Executive Functioning in Child Inpatient 
Outcomes and Neuropsychological Deficits.
Objective: several studies have identified the importance of executive 
functions (eF) for academic functioning in childhood. However, little 
is known about the implications of executive dysfunction in the context 
of comorbid mood symptoms and depression. This study examined the 
association between clinically significant self-reported depressive symp-
toms and eF deficits on cognition and psychiatric outcomes in a child 
inpatient setting.
Participants and Methods: A medical chart review was conducted for 
98 children aged 6-12 years with self-reported depressive symptoms 
(n=36), eF deficits (n=24), or both (n=38) who received a neuropsy-
chological evaluation during their course of treatment at a children’s 
psychiatric inpatient hospital from 2010-2015. Clinically significant 
depressive symptoms were defined by a T-score ≥ 1.5 standard devi-
ations (sD) above the normative mean on at least 1 (or more) CDi-2 
subdomain. executive dysfunction was defined by a T-score ≥ 1.5 sD 
below the normative mean on at least neuropsychological test of eF 
(i.e., the stroop C-W, TMT-B, or CoWAT-FAs).
results: slightly more than one-third (38%) of the sample had co-oc-
curring eF deficits and clinically significant depressive symptoms. The 
combination of depression with eF deficits was associated with longer 
psychiatric hospitalization (d=0.63, d=0.69), greater prevalence of 
comorbid AD/HD (or=4.52; or=2.11), as well as poorer test perfor-
mance on measures of executive functioning (d=-2.17; d=-0.69) and 
immediate memory (d=-0.97; d=-.83), compared to either clinically 
significant depressive symptoms only and eF deficits only, respectively.
Conclusions: The results of this study suggests that, among psychi-
atric inpatients, not all children with clinically significant self-reported 
depressive symptoms present with eF difficulties. However, those who 
do are likely to experience more significant psychiatric and cognitive 
difficulties beyond what can be accounted for by depression alone.
Correspondence: Elyssa Weber, MA, Clinical Psychology, University of 
Massachusetts, Boston, 100 Morrissey blvd, Boston, MA 02143, United 
States. E-mail: elyssa.weber001@umb.edu

J.G. KeILP, s. beers, n. MeLHeM, a. burKe, M.a. OQuendO, 
d. brenT & J.J. Mann. Familial Transmission of Neurocognitive 
Deficits Associated with Suicidal Behavior Risk.
Objective: Deficits in cognitive control, memory, and decision making 
have been associated with risk for suicidal behavior in depression (rich-
ard-Devantoy et al., 2014, 2015). These deficits are evident both within 
and and outside the depressed state (Jollant et al., 2005; keilp et al., 
2014), and appear to be trait markers of risk. if traits, do they run in 
families and contribute to the familial aggregation of suicidal behavior 
risk?
Participants and Methods: offspring of parents with a history of major 
depression and no past suicidal behavior (n=215, age 19.4 +/- 7.6) 
and offspring of parents with a history of both depression and suicide 
attempt (n=192, age 19.0 +/- 6.4) were compared on a battery of neuro-
psychological tests including measures of cognitive control (computer-
ized stroop task), memory (Buschke selective reminding, srT), and 
decision making (iowa gambling Task, igT). Participant families were 
recruited from two sites, in new york and Pittsburgh, as part of the 
Familial Pathways to early suicidal Behavior project.
results: offspring of past suicide attempter parents performed more 
poorly than offspring of non-attempter parents on stroop interference 
(p=.049) and igT (p=.047); difference on srT did not reach signifi-
cance (p=.11). After removing offspring who had themselves made a 
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suicide attempt (n=19 in each sample), difference in stroop interference 
remained significant (p=.03); igT difference was marginal (p=.08). 
Differences were not related to other clinical factors such as intelligence, 
history of depression, substance abuse, or PTsD - all of which were 
equivalent between the groups.
Conclusions: Data provide evidence for the familial transmission of 
neurocognitive risk factors for suicidal behavior, and their existence 
prior to the onset of this behavior. Deficits in cognitive control and 
decision making may represent vulnerability factors, that interact with 
other clinical conditions to raise the likelihood of suicide attempts.
Correspondence: John G. Keilp, Ph.D., Psychiatry/MIND, Columbia 
University/NYSPI, Box 42, 1051 Riverside Drive, New York, NY 10032, 
United States. E-mail: jgk13@cumc.columbia.edu

F. sTeFFen-aLLen, r.P. sO, L.s. KeGeLes & C.a. CHen. 
Increased Delta as a Compensatory Mechanism During Working 
Memory in High-Performing Patients with Schizophrenia.
Objective: Working memory (WM) impairment is a core cognitive 
deficit in schizophrenia (sz) and has been linked to dysfunctional 
oscillatory activity, especially in high-frequency bands (> 30 Hz). 
WM deficits in sz have also been linked to gABAergic interneuron 
dysfunction in the dorsolateral prefrontal cortex (DlPFC) in magnetic 
resonance spectroscopy (Mrs) studies. This study aims to understand 
how high-performing patients, who perform equivalently as controls, 
execute WM tasks.
Participants and Methods: High-performing, sz patients (n=7) and 
controls (n=9) had scalp eeg recorded during a modified sternberg 
WM task with two difficulty levels. Task-induced oscillatory amplitudes 
were computed across the frequency range for three electrodes (Fz, Cz, 
and oz). Averaged amplitudes were then computed in one-second steps 
across the task for each participant. Mrs measurements of gABA in 
left DlPFC and anterior cingulate cortex (ACC) were also obtained. 
repeated-measures AnoVAs were conducted for each frequency band.
results: As predicted, diagnosis did not predict WM performance. 
Patients and controls showed similar oscillatory activity in gamma, beta, 
alpha, and theta. in delta, patients showed greater occipital delta during 
encoding (t = -2.68, df = 14, p = 0.018, d = -1.43). Patients also showed 
lower levels of gABA in the left DlPFC (t = 2.980, df = 14, p =0.010, 
d = 1.55), but not the ACC (t = 1.133, df = 13, p =0.227, d = 0.59).
Conclusions: our results suggest increased occipital recruitment as a 
compensatory mechanism for working memory performance in high- 
performing individuals with sz that may compensate for gABAergic 
interneuron dysfunction in the frontal cortex.
Correspondence: Faith Steffen-Allen, B.A., Psychology, University of 
Connecticut, 85 Squaw Hollow Road, Ashford, CT 06278, United 
States. E-mail: faith.steffen@uconn.edu

Poster session 8. aging & dementia 2

1:30–2:45 p.m.

dementia (alzheimer's disease)

s.L. aGHJayan, e.C. MOrMInO, r. buCKLey, d.M. renTz, 
r. sPerLInG, K. JOHnsOn & r. aMarIGLIO. Consistent Report 
of Subjective Cognitive Decline Longitudinally is Associated With 
Amyloid Burden.
Objective: Though subjective cognitive decline (sCD) is increasingly 
considered an early marker of Alzheimer’s disease (AD), it has also been 
associated with other etiologies, such as mood, reducing its specificity for 
AD. given the progressive nature of AD, we hypothesized that clinically 
normal older individuals (Cn) who consistently report sCD over the 
course of 4 years would be more likely to exhibit abnormal amyloid-beta 
(Aβ) burden than those who inconsistently report sCD.

Participants and Methods: over the course of 4 years, we examined 
201 Cn (age=73.7±6.1, 57% females, baseline CDr=0) enrolled in the 
Harvard Aging Brain study who underwent PiB-PeT imaging in year 4. 
subjects were asked annually if they had “recently experienced a change 
in their ability to remember things,” coded as yes or no. Consistent 
sCD was measured as a report of ‘yes’ for each of the four time points 
collected. individuals were grouped according to whether they endorsed 
consistent or inconsistent sCD. Aβ burden was measured continuously 
across an aggregate of cortical regions. using a linear regression model, 
we assessed whether consistent sCD predicted amyloid deposition, 
controlling for age, sex, education, and depression.
results: in our sample, 12.9% were considered to endorse consistent 
sCD. Consistent sCD significantly predicted amyloid levels at year 4 
(b=.38, p<.001) compared to inconsistent sCD.
Conclusions: These findings suggest that those who consistently report 
sCD are more likely on the early AD trajectory, compared to those who 
are less stable in their report. Consistent sCD may serve as a tool to 
detect those likely to manifest greater Aβ burden, of particular utility 
in secondary prevention trials.
Correspondence: Sarah L. Aghjayan, Bachelor of Arts, Neurology, 
Brigham & Women's Hospital, 111 Park Drive, Apartment 11, Boston, 
MA 02215, United States. E-mail: saghjayan@partners.org

s. aLLIsOn, C. rOe, G. babuLaL, s. sTOuT, a. FaGan, 
d. HOLTzMan, J. MOrrIs & d. Head. Alzheimer Disease 
Biomarkers and Driving Space in Clinically Normal Older Adults: 
Role of Spatial Navigation Abilities.
Objective: individuals frequently modify their driving habits as they 
age, including limiting the area in which they travel. numerous studies 
have identified several factors, including spatial navigation skills, 
related to restricted driving space in older adults. However, no study to 
date has examined how Alzheimer disease (AD) pathology in clinically 
normal (Cn) older adults (i.e., preclinical AD) may affect driving space, 
or the role of spatial navigation skills. This study examined whether AD 
biomarkers (i.e., concentrations of amyloid-beta42 (Aβ42) as a marker 
of amyloid plaques, and tau as a marker of neuronal injury in the cere-
brospinal fluid (CsF)) were associated with driving space and spatial 
navigation abilities, and whether spatial navigation abilities mediated 
the relationship between AD biomarkers and driving space.
Participants and Methods: Cn older adults (n=112) aged 65 and older 
completed the santa Barbara sense-of-Direction scale and the Driving 
Habits Questionnaire as part of a longitudinal study on preclinical AD 
and driving performance. All participants had a lumbar puncture for 
the purpose of CsF.
results: neither CsF levels of Aβ42 nor tau were significantly associated 
with driving space. CsF levels of Aβ42, but not tau, were associated 
with self-reported navigation abilities. in addition, lower self-reported 
navigation ability was associated with reduced driving space. lastly, 
spatial navigation abilities mediated the relationship between CsF Aβ42 
and driving space.
Conclusions: These findings suggest that cerebral amyloid deposition 
is associated with a lower perceived ability to navigate the environment, 
which may lead older adults to limit their driving area.
Correspondence: Samantha Allison, MA, Psychology Department, 
Washington University, 5445 Odell Street, Saint Louis, MO 63139, 
United States. E-mail: sallison@go.wustl.edu

W.a. aLVersOn, P.J. MassMan & r.s. dOOdy. Longitudinal 
Cognitive Asymmetry and Decline in Alzheimer’s Disease Patients.
Objective: A significant minority of patients with Alzheimer’s disease 
(AD) exhibit asymmetric cognitive profiles. The present study aims to 
investigate stability of asymmetry as well as cognitive decline across 
subgroups of AD patients, classified by their asymmetry profile, in a 
large sample of patients.
Participants and Methods: 323 patients with probable AD were 
classified “low Verbal,” “low Visuospatial,” or “symmetric” based 
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on an Asymmetry index (Ai) derived from cognitive test performance 
at their initial evaluation. Patients underwent annual evaluations (2nd 
evaluation n = 234, 3rd evaluation n = 111). Proportions of profile 
classification, consistency of asymmetry indices, Mini Mental status 
exam (MMse) scores, and a test performance composite were compared 
across available time points.
results: 27.6% of patients had asymmetric profiles (11.8% low 
Verbal; 15.8% low Visuospatial) at initial evaluation, and this propor-
tion decreased across time points (18.9% at 3rd evaluation). Classifi-
cation consistency across evaluations was fair to moderate (Cohen’s 
kappa = .307 - .442; all p < .01). no patients changed “direction” of 
asymmetry between any evaluations. Correlations of Ai across evalu-
ations ranged from .61 to .73, and were all significant (all p < .01). 
Declines in composite neuropsychological test performance did not differ 
between groups. low Verbal patients had a significantly greater decline 
in MMse score between the first two evaluations. MMse scores other-
wise did not differ between groups. low Visuospatial patients displayed 
worse visuospatial memory performance at initial evaluation compared 
to other patient groups. no other group differences in memory perfor-
mance were found.
Conclusions: Cognitive asymmetry was relatively stable across time, 
with a trend toward patients becoming more symmetric over time, 
consistent with past literature. With the exception of the low Verbal 
patients exhibiting greater MMse decline the first year, the subgroups 
showed grossly similar trajectories of cognitive decline.
Correspondence: William A. Alverson, B.S., Psychology, University of 
Houston, 2496 Bering Dr, Houston, TX 77057, United States. E-mail: 
waalverson@gmail.com

M. azar, s. CHaPMan, e. berTrand, s. LaWLess, y. Gu, 
O. TaTarIna, y. sTern & s. COsenTInO. Quality of Life in an 
Ethnically Heterogeneous Community-Based Cohort of Patients 
with AD.
Objective: Quality of life encompasses psychological, emotional and 
functional domains. Clinic-based research in Caucasian patients with 
Alzheimer’s disease has suggested that multiple leisure-based and affec-
tive indicators of Qol decline with decreasing cognitive functioning. 
We examined the extent to which the association between Qol indica-
tors and dementia severity extends to an ethnically diverse, communi-
ty-based sample of individuals with AD.
Participants and Methods: Cross-sectional analyses examined infor-
mant report of patient Qol(n=128,CDr≥1) including the frequency, 
opportunity, and enjoyment of 15 non-ADl tasks indicative of Qol 
(Pleasant events schedule-AD), and frequency of positive and negative 
affect (lawton’s Apparent emotions scale). Partial correlations exam-
ined the association between these Qol indicators and dementia severity 
(MMse), adjusting for education and informant type (i.e., family or 
trained caregiver) and compared across previous and current cohorts.
results: % of participants with high Qol was similar between both 
cohorts (23.1% vs 16.2%). However, MMse was not correlated with 
summary indicators of Qol (opportunity (r= 0.00,p=0.98), frequency 
(r=0.03, p=0.80) and enjoyment of daily activities(r=-0.01, p=0.94)) in 
this community. indicators of positive affect (pleasure (r=0.00,p=0.98)
and interest(r=-0.06,p= 0.55) were not associated with MMse score, 
nor were indicators of negative affect (anger (r=0.09,p=0.33), and 
depression(r=-0.11,p= 0.29)). Associations between Qol indicators 
and MMse(p<0.01) emerged when expanding the cohort (CDr≥0.5).
Conclusions: Associations between Qol and dementia severity were 
not observed in this community-based sample unless individuals at the 
very mildest stages (CDr=0.5) were included. The differential associa-
tions between Qol and cognition by cohort raise questions about how 
cultural and other factors influence Qol in AD, and how diagnostic 
setting may affect relationship between disease markers.
Correspondence: Martina Azar, B.S., Taub Institute, Columbia 
University Medical Center, 119 Tioga Street, New York, NY 10032, 
United States. E-mail: ma523@cornell.edu

a.y. baena, d. nOrTOn, d. COsIO, a. sCHuLTz, J. GaTCHeL, 
F. LOPera, K. JOHnsOn, r. sPerLInG & y.T. QuIrOz. 
Neuroticism is Associated With Tau Accumulation in Preclinical 
Autosomal Dominant Alzheimer’s Disease.
Objective: neuroticism, a personality trait characterized by the tendency 
to experience negative emotions, is associated with increased risk for 
dementia and cognitive impairment. However, it is unclear whether this 
is because neuroticism worsens cognitive performance independently of 
dementia, or because dementia-related processes contribute to neurot-
icism. We investigated whether neuroticism is associated with genetic 
predisposition to Alzheimer’s disease (AD), and to biomarkers of AD 
pathology. We hypothesized that cognitively normal individuals with 
autosomal-dominant AD would have elevated levels of neuroticism, and 
that these would be related to increased tau accumulation.
Participants and Methods: eighteen cognitively-normal individuals 
of the Colombian kindred with early-onset Autosomal-dominant AD 
participated (aged 25 to 44). eight were carriers of the Presenilin-1 
(PSEN-1) e280A mutation and ten were age matched non-carriers. All 
participants were blind to genetic status, and all carried a 50% risk of 
developing early onset AD. All participants underwent tau PeT imaging 
and completed the neo Five-Factor inventory.
results: Mutation carriers had higher levels of neuroticism compared to 
non-carriers (p=0.05), and neuroticism in carriers only was associated 
with increased levels of tau in entorhinal (r=0.77, p=0.04) and inferior 
temporal cortices (r=0.87, p<0.001). other personality dimensions did 
not relate to AD pathology or differ between groups.
Conclusions: neuroticism is elevated in cognitively normal individ-
uals with autosomal-dominant AD, and is related to tau accumulation. 
Further research with a larger sample size is needed to understand the 
underlying mechanisms explaining these associations.
Correspondence: Ana Y. Baena, Psicología, Grupo de Neurociencias 
de Antioquia, CALLE 62 # 52-59, MEDELLIN 05, Colombia. E-mail: 
anitabaena713@gmail.com

J.e. baGGer, J. derIGHT & J. brandT. The Effect of Generation 
Gap on Informant Ratings using the IQCODE.
Objective: in order to better understand the relationship between 
dementia patients and their informants, we aimed to better understand 
age and/or generational factors that may play into informant responses.
Participants and Methods: Participants who completed the infor-
mant version of the online Dementia risk Assessment 2.0 (N = 617) 
for patients over the age of 50 were included in this analysis. each infor-
mant completed the iQCoDe about a loved one to assess for perceived 
cognitive change over the past decade. The present study explored the 
effects of patient age group (≤ 64, 65-77, and ≥78) and generation gap 
(e.g., sibling (0), parent (1), grandchild (2)).
results: As the average age of the patient increased, the average 
iQCoDe increased, regardless of generation gap. iQCoDe was signifi-
cantly lower for the youngest age group when there were two generations 
between the patient and the informant and was significantly higher for 
the same generation in the oldest age group.
Conclusions: Across all age groups, the generations closest to the 
patient (e.g,. sibling or parent) were relatively consistent in their 
iQCoDe ratings. However, the iQCoDe ratings from relatives from two 
generations younger were more variable, as they rated younger patients 
as less impaired and older patients as more impaired as compared to 
other generations. The present study reinforces existing literature on 
patient-informant relationships and suggests that it may be important 
to consider the generation of an informant rating.
Correspondence: Justina E. Bagger, Psychiatry, Johns Hopkins 
University School of Medicine, 721 St. Johns Rd., Baltimore, MD 21210, 
United States. E-mail: justinabagger@icloud.com
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d. CaHn-WeIner, M. GOnzaLes, s. FarIas & d. HarVey. 
Cognitive Components of Everyday Functioning in Alzheimer’s 
disease and Lewy Body Dementia.
Objective: Distinct cognitive profiles of patients with Alzheimer’s 
disease (AD) and lewy Body Dementia (lBD) have been described, but 
less is known about differences in their ability to carry out instrumental 
activities of daily living. The objective of this study was to characterize 
the functional limitations in AD and lBD by examining informant-rated 
everyday functioning using the everyday Cognition scale (eCog).
Participants and Methods: subjects underwent clinical assessment 
at the university of California, Davis Alzheimer’s Disease Center and 
were diagnosed with Probable AD (n= 454) or Probable lBD (n=44). 
Functional limitations were measured using the eCog (Farias et al., 
2008), which provides global and domain-specific scores of everyday 
tasks (i.e. memory, language, visual perception, executive function). 
Diagnostic group differences in eCog scores were assessed with tobit 
models adjusting for age, gender, and dementia severity (MMse score).
results: After accounting for age, gender, and dementia severity, the 
groups demonstrated similar levels of global functional impairment on 
the eCog. The lBD patients were rated as being more impaired than the 
AD patients in everyday language skills (β=0.153, se=0.057, p=0.007). 
There were no other significant group differences.
Conclusions: Patients with AD and lBD did not differ in overall func-
tional impairment when accounting for dementia severity. The finding 
of greater everyday language impairment in the lBD group was unex-
pected, but may be explained by the importance of verbal initiation and 
generation skills in carrying out everyday language tasks. Verbal fluency 
skills have been reported in some studies to be more impaired in lBD 
than in AD patients. These findings suggest that a somewhat different 
pattern of everyday functional difficulties can be seen in subtypes of 
dementia and have implications for the development of intervention 
strategies to help patients with dementia sustain independence.
Correspondence: Deborah Cahn-Weiner, UC Davis, 100 N. Wiget 
Lane, Suite 150, Walnut Creek, CA 94598, United States. E-mail: 
dcahnweiner@ucdavis.edu

b. CerbOne & P.J. MassMan. The Benefits of Phonemic Cueing 
in Alzheimer’s Disease Patients’ Naming Performance.
Objective: Deficits in confrontation naming vary among Alzheimer’s 
disease (AD) patients, including the extent to which phonemic cueing 
is helpful in generating the target word. We examined the extent of 
phonemic cuing benefit on the Boston naming Test (BnT) in probable 
AD patients and how it is associated with sex, premorbid intellectual 
functioning, Apoe genotype, dementia severity, and neuropsychological 
functioning.
Participants and Methods: Participants were 1107 individuals 
with mild to moderate Alzheimer’s disease (mean MMse = 20.0). A 
Phonemic Cue index (PCi), adjusting for the number of cues given, 
was calculated to determine the extent of benefit from BnT phonemic 
cueing, with higher values indicating greater benefit. Patients produced 
an average of 31.6 percent (SD = 21.9) correct responses on the items 
for which they were given phonemic cues.
results: AnCoVA (with MMse as the covariate) showed that females’ 
PCi was significantly higher than males’ (p < .001), even though they 
did not differ in BnT total raw score with and without phonemic cues. 
An independent samples t-test revealed that the Mild AD group’s PCi 
was significantly higher than the Moderate AD group’s (p < .001). 
AnCoVA (with age, MMse, and AMnArT as covariates) demonstrated 
that patients with zero Apoe ε4 alleles benefited less from phonemic 
cueing than patients who had one (p = .003) or two (p = .002) ε4 alleles. 
even with MMse partialed out, PCi was moderately correlated with 
semantic functioning measures, such as WAis Vocabulary, similarities 
(both r’s = .30, p’s < .001), and information (r = .25, p < .001), but not 
with non-semantic measures such as Block Design and Digits Backward. 
PCi was also associated with premorbid verbal intellectual functioning, 
as measured by the AMnArT (r = .29, p < .001).

Conclusions: These findings suggest that examining phonemic cueing 
benefit, in addition to the traditional spontaneous naming BnT score, 
provides useful information.
Correspondence: Brittany Cerbone, B.A., Psychology, University of 
Houston, 4100 Southwest Freeway, Apt 459, Houston, TX 77027, 
United States. E-mail: brittany.cerbone@gmail.com

K.n. CHILds & b. CannOn. Verbal Fluency Discrepancies: Are 
They Pathognomonic Indicators of Alzheimer’s Type Dementia?
Objective: identification of the early warning signs of neurodegenera-
tive conditions, such as Alzheimer’s disease, is critical to maintaining 
quality of life for an ever-growing population of older adults. The present 
research sought to explore the sensitivity and specificity of verbal fluency 
measures in identifying and differentiating several neuropsychological 
conditions that are common to aging populations.
Participants and Methods: neuropsychological data was collected 
from a clinical sample of older adults. information was collected for 
41 patients who had been diagnosed with mild cognitive impairment 
(MCi) upon an initial evaluation and were subsequently re-evaluated 
to monitor interval changes. Patterns in semantic and phonemic verbal 
fluency performance were examined within and between diagnostic 
groupings to identify potential pathognomonic trends.
results: While phonemic fluency performance was found to be largely 
consistent within diagnostic groups across administrations, semantic 
fluency was noted to significantly decrease upon re-evaluation for 
groups that demonstrated evidence of cognitive decline. semantic 
fluency performance was also found to be significantly different between 
the group of patients who maintained a diagnosis of MCi and groups that 
demonstrated evidence of cognitive decline. There was no statistically 
significant trend in verbal fluency patterns that differentiated likely 
dementia due to Alzheimer’s disease from other forms of neurodegen-
erative conditions.
Conclusions: Findings from this research suggest that semantic fluency 
performance can be thought to have implications for differentiating 
individuals who demonstrate progression to a degenerative condition, 
from those who do not demonstrate progression. However, contrary to 
the expectations of the proposed research, semantic fluency performance 
was not found to have diagnostic utility in differentiating degenerative 
etiologies.
Correspondence: Kathleen N. Childs, Marywood University, 2220 
Sunburst Drive, Hazle Township, PA 18202, United States. E-mail: 
kathleenchildspsyd@gmail.com

L.r. CLarK, s. berMan, L. rIVera, s. HOsCHeIdT, b. darsT, 
C. enGeLMan, H. rOWLey, C. CarLssOn, s. asTHana, 
P. TursKI, O. WIeben & s.C. JOHnsOn. Relationship Between 
MRI Measures of Cerebral Arterial Flow and Perfusion in 
Asymptomatic Adults At-Risk for Alzheimer’s Disease and Older 
Adults with Cognitive Impairment.
Objective: The current study aimed to (1) determine regional asso-
ciations between Mri measures of cerebral artery blood flow (via 
four-dimensional (4D) flow) and capillary perfusion (via arterial spin 
labeling; Asl) in adults at increased risk for Alzheimer’s disease (AD) 
and older adults with mild cognitive impairment and dementia and (2) 
test potential moderators of the relationship between arterial flow and 
capillary perfusion.
Participants and Methods: 187 participants (mean age 63.04y; 155 
healthy, 32 cognitively impaired) completed Mri scans including Asl 
and phase contrast vastly undersampled isotropic projection imaging 
(PC ViPr) 4D flow sequences. Voxelwise multiple regression models 
investigated relationships between mean arterial blood flow (middle 
cerebral arteries (MCA); internal carotid arteries (iCA)) and cortical 
perfusion. subsequent voxelwise regression models tested hypothesized 
moderators of the above relationship via interaction terms of mean arte-
rial flow x age, mean arterial flow x cardiovascular risk, mean arterial 
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flow x genetic risk for AD, and mean arterial flow x cognitive status on 
cortical perfusion.
results: Broad relationships were observed between mean flow in the 
MCA and iCA and cortical perfusion, most strongly in parietal and 
frontal regions (p<.05, FWe-corrected). Trends (p<.001, uncorrected) 
suggested stronger relationships between arterial flow and perfusion 
in the presence of advanced age and greater vascular risk. Although 
mean flow was attenuated in individuals with dementia, the relation-
ship between arterial flow and perfusion was similar across cognitively 
healthy and impaired groups.
Conclusions: Widespread positive relationships were observed between 
mean cerebral arterial blood flow and cortical perfusion across cogni-
tively healthy and impaired adults. These relationships may become 
altered in the presence of advanced age and cardiovascular risk factors. 
Future studies will examine the contribution of altered vessel flow on 
trajectories of cognitive decline in preclinical AD.
Correspondence: Lindsay R. Clark, PhD, Geriatrics, University of 
Wisconsin-Madison, 600 Highland Ave, J5/1 Mezzanine, Madison, WI 
53792, United States. E-mail: lrclark@medicine.wisc.edu

M. CLeM, K. dHIMa, C. LObue, H. WadsWOrTH & M. CuLLuM. 
Factor Structure of the 15-Item Geriatric Depression Scale and 
Predicting Progression to Alzheimer’s Disease.
Objective: Depression has been reported as a risk factor for Alzheimer’s 
disease (AD), although few studies have examined the prognostic ability 
of depression rating scales to predict the development of AD. This study 
examined the factor structure of the geriatric Depression scale 15-item 
version (gDs-15) among subjects with normal Cognition (nC) and Mild 
Cognitive impairment (MCi), as well as the utility of those factors in 
predicting progression to a diagnosis of AD.
Participants and Methods: national Alzheimer’s Coordinating Center 
data were obtained for subjects diagnosed as nC (n=10,587) or MCi 
(n=4,299) at baseline. exploratory (eFA) and confirmatory factor 
analyses (CFA) were performed on the gDs-15 for each group using 
a varimax rotation. Factor scores were calculated from the extracted 
factor structure for nC and MCi groups. AnoVA was used to determine 
if mean factor scores differed between nC and MCi groups. logistic 
regression analyses were performed to examine factor scores as predic-
tors for progressing from nC/MCi to AD (over 11 years), while adjusting 
for demographic covariates.
results: eFA identified a two-factor structure (hopelessness, dissat-
isfaction) for both nC and MCi subjects. CFA demonstrated good to 
excellent model fit (rMseA=.04-.05; Adjusted gFi=.96-.97). MCi 
subjects had higher levels of hopelessness and dissatisfaction (p’s<.001) 
compared to nC subjects, with a small effect (d=.2-.3). However, cumu-
lative factor scores were not predictive of progression to AD for nC or 
MCi groups (p’s>.05).
Conclusions: The gDs-15 appears to measure similar constructs in 
nC and MCi populations. While MCi subjects reported higher levels of 
hopelessness and dissatisfaction, these factors did not predict progres-
sion to AD. Though depression has been found to be a risk factor for 
progression to AD, these findings suggest that the constructs assessed 
by the gDs-15 cannot be used to reliably distinguish those who will 
progress from nC or MCi.
Correspondence: Matthew Clem, MEd, Psychiatry, UT Southwestern 
Medical Center, 11348 Lippitt Ave, Dallas, TX 75218, United States. 
E-mail: matthew.clem@utsw.edu

L.e. COLVIn, s. COsenTInO, a. MaCKay-brandT & 
s. CHaPMan. Mood and Personality Characteristics Influence 
Metamemory Accuracy in Healthy Older Adults.
Objective: Disordered metacognition has significant functional implica-
tions for cognitively impaired older adults. emerging work is revealing 
the neuroanatomic changes that compromise metacognition; however, 
little is known about whether premorbid factors also influence meta-
cognition. research suggests that psychological variables influence the 

perception of cognition, but whether they affect the accuracy of those 
perceptions (i.e., metacognition) has not been explored. The current 
study examined whether discrete personality and mood classes are asso-
ciated with metamemory in healthy older adults.
Participants and Methods: utilizing latent Class Analysis (lCA), we 
tested for discrete personality (neoFFi) and mood (sTAi, BDi-ii, and 
gDs) classes among 154 cognitively healthy older adults, ages 50-85, 
enrolled in the nki-rockland study. Metamemory was calculated using 
a calibration score comparing subjective memory ratings (revised Cogni-
tive Function Questionnaire) to objective memory (rey Auditory Verbal 
learning Test) to determine the degree to which a person was over-
confident, underconfident, or accurate in his or her self-assessment. 
AnCoVA was used to examine whether metamemory differed across 
the emergent classes, covarying for age, race, and ethnicity.
results: Two discrete classes emerged in the lCA: Class A was charac-
terized by predominantly high neuroticism, low extraversion, and high 
anxiety; Class B was characterized by predominantly low neuroticism, 
high extraversion, and low anxiety. Metamemory differed as a function 
of Class Membership (F(1,152)= 6.533, p =.012) with individuals in 
Class A demonstrating under-confidence and Class B demonstrating 
over-confidence in their memory.
Conclusions: The association between psychological traits and metam-
emory suggests that premorbid characteristics of an individual may be 
important to consider in the conceptualization, assessment, and treat-
ment of metacognitive disturbance in individuals with MCi or dementia.
Correspondence: Leigh E. Colvin, PhD, Clinical Psychology, Columbia 
University, 1185 park avenue, New york, NY 10128, United States. 
E-mail: lec2151@tc.columbia.edu

C.M. COnTrasTanO, J. Guay, J. KeaVeney & M. MCGraTH. 
The Relationship Among the Judgment of Line Orientation Test, 
Spatial Abilities, and Executive Functioning.
Objective: To examine if executive dysfunction predicts impaired 
performance on the repeatable Battery for the Assessment of neuropsy-
chological status (rBAns; randolph, 1998) Judgment of line orien-
tation (Jolo) subtest, independent of spatial and memory abilities, in 
geriatric adults diagnosed with either cognitive disorder or dementia.
Participants and Methods: The researcher obtained data from the 
charts of 64 clients who had completed neuropsychological assessments. 
Half of the participants were diagnosed with Cognitive Disorder nos 
and half were diagnosed with probable dementia of the Alzheimer’s type 
according to the criteria of the Diagnostic Statistical Manual-Fourth 
Edition-Text Revised (DsM-iV-Tr; American Psychiatric Association, 
2000). The participants included 57 females and 7 males, ages 68-91. 
This study utilized a stepwise multiple linear regression. The criterion 
variable was performance on the rBAns Jolo. The predictor variables 
included the level of executive dysfunction, as measured by the Trail 
Making Test B (reitan, 1958), Wechsler Memory scale, Fourth edition 
Clock Drawing (Wechsler, 2009), and Controlled oral Word Association 
Test (suhr et al., 1998); spatial abilities, as measured by the rBAns 
Figure Copy and necker Cube (nasreddine et al., 2005); and memory, 
as measured by the rBAns Delayed Memory index score.
results: results showed that while impaired performance on the necker 
cube drawing was the strongest predictor of impaired performance on 
the rBAns Jolo, the number of errors on Trail Making Test B, a 
measure of executive functioning, accounted for an additional 5% of 
variance in performance.
Conclusions: Clinicians working with this population should consider 
that poor performance on the rBAns Jolo might indicate difficul-
ties with executive functioning and therefore further assess executive 
functioning using additional measures. Determining the presence of 
executive dysfunction is particularly important for differential diagnosis 
and further recommendations for this population.
Correspondence: Christina M. Contrastano, Clinical Psychology, 
Immaculata University, 41 Reilly Ct, Apt 2, Metuchen, NJ 08840, United 
States. E-mail: clindsay1@mail.immaculata.edu
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e. daLCHand, L.b. zaHOdne, G. FeLIX, K.M. Frazer, 
M.n. MarTInez, H.L. sHOueL, a.M. brICKMan & J.J. ManLy. 
Early Parental Death and Sibship Size: Investigating the Causal 
Relationship to Alzheimer’s Disease in a Multiethnic Cohort.
Objective: early childhood adversity is associated with cognitive decline 
in old age, but few studies have included ethnically diverse cohorts. We 
hypothesized that early paternal death and larger sibships would lead to 
higher AD risk, but not maternal death. We expected childhood adver-
sity would have stronger effects among ethnic minorities and women 
due to relatively sparse social and financial buffers.
Participants and Methods: Participants were adults age 65 and older 
in the Washington Heights/Hamilton Heights inwood Aging Project. 
early maternal and paternal death was operationalized as retrospective 
report of parent’s death before the participant was age 18. sibship size 
was determined by adding the number of full siblings reported. Tests 
measured language, visuospatial skill, speed, and memory at baseline 
and 18 – 24 month follow-ups. At each visit, a diagnosis of AD was 
made using standard clinical criteria. The relationship of early parental 
death and sibship size to age of incident AD was tested using race-and 
sex-stratified Cox proportional hazards models, adjusting for recruit-
ment cohort.
results: early maternal death was associated with incident AD among 
females (Hr = 1.60, 95% Ci = 1.25 – 2.29) but not males. There was 
no relationship between early paternal death and AD. in the whole 
cohort, compared to participants with no siblings, participants with 4 
or more siblings were 72% more likely to develop incident AD (95%  
Ci = 1.21 – 2.42); however, stratified models showed that the effect was 
only significant among women (p < .006) and not men, and specific to 
non-Hispanic Blacks (p < .016) but not Whites or Hispanics.
Conclusions: early maternal death was found to increase AD risk while 
early paternal death did not. A large sibship confered higher AD risk 
later in life. Women and African Americans may be more susceptible 
to deleterious early life conditions because of limits on social resources 
that buffer lower family socioeconomic status.
Correspondence: Elizabeth Dalchand, 630 West 168th St., P&S Box 
16, New York, NY 10032, United States. E-mail: edalchand@gmail.com

b.L. deFeIs, M.e. MeInerdInG, P. sunderaraMan, y. Gu, 
C. zHu, M. azar, s. LaWLess, O. TaTarIna, e. Huey, 
y. sTern & s. COsenTInO. Neurocognitive correlates of 
psychotic symptoms in a community-based cohort of Mild 
Cognitive Impairment and Alzheimer’s Disease.
Objective: Psychotic symptoms are known to be present in both Mild 
Cognitive impairment (MCi) and Alzheimer’s Disease (AD) and result 
in increased functional impairment. The extent to which such individual 
psychotic symptoms reflect specific cognitive changes is not clear. For 
example, delusions may reflect the construction of beliefs in the face 
of memory loss. We examined domain-specific cognitive performance 
of participants with and without psychotic symptoms in a communi-
ty-based cohort of MCi and AD to evaluate possible neurocognitive 
correlates of psychotic symptoms.
Participants and Methods: 256 elders categorized as having MCi or 
AD, with Clinical Dementia rating (CDr) scores higher than 0.5, were 
enrolled in the heterogeneous, community-based Predictors 3 cohort. 
Cognitive factor scores were derived measuring memory, language, 
speed, and visual-spatial ability. Psychotic symptoms (hallucinations, 
delusions, and illusions) were assessed with the Columbia university 
scale for Psychopathology in AD. Presence or absence of psychotic 
symptoms and demographic variables were used in linear regressions 
to predict each cognitive factor.
results: Psychotic symptoms were present in 51% of participants, 
delusions being the most prevalent (48%), followed by hallucinations 
(22.8%) and illusions (2.8%), and were more common among those with 
higher CDr scores (p<.001), lower global cognition (p<.001), Hispanic 
ethnicity (p=.002) and lower education (p<.001). Controlling for age, 
gender, education, and ethnicity, delusions (β=-.178; p=.017) and 

illusions (β=-.141; p=.039) predicted poorer memory performance, and 
illusions (β=-.112; p=.002), predicted poorer language performance.
Conclusions: selective associations were found between specific 
psychotic symptoms and cognitive scores. The associations of psychosis 
with ethnicity and education suggest that cultural factors may influence 
psychosis in AD. The pattern of associations may inform the nature and 
etiology of psychotic symptoms in AD.
Correspondence: Brittany L. DeFeis, MSc Candidate, The Taub Institute 
for Research on Alzheimer's Disease and the Aging Brain, Columbia 
University Medical Center, 3333 Broadway, C8G, New York, NY 10031, 
United States. E-mail: bld2130@cumc.columbia.edu

n.a. eMMerT, K. MuLHauser, L. sCHWarz & J. GFeLLer. 
Using the RBANS, Premorbid Intelligence, and Educational 
Attainment to Classify Dementia Patients as Normal or Impaired 
on the ILS Health and Safety Scale.
Objective: Previous research has demonstrated that variables such as 
demographics, cognition, and depression are related to performance 
on the independent living scales (ils). Additionally, these variables 
have discriminated between individuals with normal and impaired 
scores on the ils Full scale score. However, there is minimal research 
investigating these relationships using individual ils scales, such as 
the ils Health and safety (ils Hs) scale. The present study exam-
ined the ability of the rBAns Total scale, demographic variables, 
estimated premorbid intelligence, and depression to classify patients 
above and below cutoffs for normal (T > 30) or impaired (T ≤30) ils 
Hs performance.
Participants and Methods: The present study utilized archival data 
from a clinical sample (N = 73) of patients with various types of 
dementia (e.g., Alzheimer’s disease), who were administered the WTAr, 
rBAns, gDs, and ils Hs scale as part of a larger neuropsychological 
evaluation at an outpatient service.
results: results of a discriminant function analysis demonstrated that 
years of education, WTAr FsiQ, and rBAns Total scale correctly 
classified 75.3% of cases. Classification errors occurred more frequently 
in the normal ils Hs group, demonstrating a 28% false positive rate.
Conclusions: in summary, global cognitive ability, estimated premorbid 
intelligence, and level of education made independent contributions 
towards discriminating dementia patients with normal from impaired 
functional abilities in the domain of health and safety. These results 
differ from previous research, which found that depression severity was 
predictive of ils group membership in a sample of patients with normal 
and impaired cognitive functions.
Correspondence: Natalie A. Emmert, M.S., Psychology, Saint Louis 
University, 3359 Summerset Court, North Tonawanda, NY 14120, 
United States. E-mail: emmertna@slu.edu

s. FarIas, M. sCHMITTer-edGeCOMbe, a. WeaKLey, 
d. HarVey, K. denny, C. barba, T. GIOVanneTTI & 
s. WILLIs. Compensation Strategy Use Among Older Adults: 
Association with Diagnostic Status, Neuropsychological Function, 
and Everyday Function.
Objective: The effective use of compensation strategies, behaviors 
aimed at mitigating or adapting to actual or perceived loss, may be 
one factor that contributes to greater resilience among older adults in 
the face of declining cognition. Few studies have examined the rela-
tionship between compensation and functional outcomes. The goal of 
the present study was to better understand how compensation strategy 
use among older adults with varying degrees of cognitive impairment 
impacts everyday functioning.
Participants and Methods: Participants included 125 older adults 
(including those with normal cognition, Mild Cognitive impairment 
(MCi) or dementia) who were enrolled in a longitudinal observa-
tional study. The everyday Compensation Questionnaire (eComp), 
a new instrument that assesses frequency of compensation strategy 
use when completing various activities of daily living (e.g., managing 
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appointments, shopping, managing finances, etc.), was completed by 
participants’ informants. objective measures of neuropsychological 
functioning were also collected and the primary outcomes consisted 
of ratings of performance in everyday abilities including instrumental 
activities of daily living (iADls).
results: Cognitively normal elders and those with MCi had equiva-
lent levels of compensation use, which was greater than those with 
dementia. Higher levels of neuropsychological function were associ-
ated with more frequent compensation use. Most importantly, greater 
frequency of compensation strategy use was associated with higher levels 
of independence in everyday function, and this relationship remained 
significant even after accounting for cognition.
Conclusions: This is one of the first studies to document that sponta-
neous use of compensation strategies is associated with a higher level 
of functioning in daily life among older adults. Findings provide strong 
rational for further development of interventions that directly target the 
enhancement of such strategies.
Correspondence: Sarah Farias, Ph.D., Neurology, University of 
California, Davis, 15890 Highway 124, Plymouth, CA 95669, United 
States. E-mail: farias@ucdavis.edu

J. TaLOn-CrOTeau, a. GIGuère-ranCOurT, d. LaurIn & 
M. sIMard. Nutritional Supplementation in Prevention and 
Treatment of Cognitive Impairments Associated with Alzheimer’s 
disease.
Objective: The objective of this work was to assess the efficacy of nutri-
tional supplements on cognition in healthy elderly, patients with Mild 
Cognitive impairment (MCi) and with Alzheimer’s disease (AD).
Participants and Methods: The following databases were searched 
to identify studies written in english and French, and published from 
April 1st 1999 to June 1st 2014: Cochrane library, Current Contents, 
eBsCo, eMBAse, PubMed and Psycnet. only randomized controlled 
trials (rCT) investigating the effects of omega-3, vitamins B6, B9, B12, 
C and e on older adults with and without cognitive impairment were 
included.
results: nineteen rCT assessed the effects of omega-3, vitamins B6, 
B9, B12, C and e on cognition of healthy elderly, MCi and AD patients. 
MCi patients registered the strongest effect sizes (d ≥ 0.8) on measures 
of episodic memory, depressive symptoms when taking omega-3. AD 
patients recorded the strongest effect sizes (d ≥ 0.8) on measures of 
global cognitive function and activities of daily living while taking 
omega-3 and combination of omega-3 supplements. omega-3 were thus 
the most effective supplement to improve cognition in MCi and to slow 
cognitive decline in AD. All supplements were well tolerated and safe.
Conclusions: Conclusions about the specific effects of each nutriment 
were limited by the heterogeneity of tests, although there were some 
positive results. in future trials, clinical results shall be supported by 
changes in biological markers. The development of guidelines is manda-
tory to standardize research on these interventions for prevention and 
treatment of cognitive impairment associated with AD.
Correspondence: Ariane Giguère-Rancourt, PhD student, École de 
Psychologie, Université Laval, 2325, rue des Bibliothèques, Québec, 
QC G1V 0A6, Canada. E-mail: ariane.giguere-rancourt.1@ulaval.ca

K. HaCKeTT, C. sHIH, a. seIFan, J. sHuM, e.e. Caesar & 
r.s. IsaaCsOn. NIH Toolbox Cognition Battery and PROMIS 
Measures for Detecting Preclinical Alzheimer’s Disease.
Objective: Describe the performance of patients with suspected preclin-
ical Alzheimer’s disease (AD) on niH Toolbox Cognition Battery 
(niHTB-CB) and Patient-reported outcomes Measurement informa-
tion system (ProMis) measures.
Participants and Methods: 121 Weill Cornell Memory Disorders/
Alzheimer’s Prevention Clinic patients (52 males, 69 females, mean 
age 59.50 ± 14.59) completed baseline neuropsychological testing and 
self-report ProMis measures (sleep disturbance, anxiety, depression). 
All received consensus diagnoses (case reviewed by neuropsychologists 

and neurologists specializing in dementia). subjects were classified 
as Detectable Cognitive impairment due to AD (DCi-AD) if amnestic 
cognitive deficits were present, below the Mild Cognitive impair-
ment (MCi) threshold, and the subject had at least one non-cognitive 
symptom (mood/motor/sleep/smell) and family history of AD, without 
other explainable etiologies. niHTB-CB and ProMis scores, adjusted 
for age, gender, ethnicity and education, were compared across groups 
using AnoVAs and post-hoc analyses.
results: subjects were classified as Cognitively normal (Cn) (n=23), 
DCi-AD (n=10), DCi-non-AD (n=35), MCi-AD (n=14), AD (n=7), 
or other (n=32). rey Auditory Verbal learning Test (immediate & 
Delayed recall), Dimensional Change Card sort, Flanker inhibitory 
Control & Attention, and Pattern Comparison Process speed were 
significantly more impaired in DCi-AD than in both DCi-non-AD 
(p<.05) and Cn (p<.05). There were no measures where MCi-AD was 
significantly more impaired than DCi-AD. neither ProMis measures 
nor odor identification showed differential impairment in DCi-AD when 
compared to Cn, DCi-non-AD or MCi-AD.
Conclusions: select niHTB-CB tests measuring learning, memory and 
executive function, but not ProMis measures or odor identification, 
can help clinicians identify patients at higher risk of preclinical AD. 
Further research will require larger sample sizes to reveal the utility of 
other measures, as well as validation of the DCi-AD diagnostic approach 
using AD biomarkers.
Correspondence: Katherine Hackett, BA, Neurology, Weill Cornell 
Medicine, 346 East 18th Street Apt. 2C, New York, NY 10003, United 
States. E-mail: hackettk22@gmail.com

d.b. HaMMers, T.J. aTKInsOn, b.C. aLLred. daLLey, 
K.r. suHrIe, K. HOrn, K. rasMussen, b. beardMOre, 
L. burreLL, K. duFF & J. HOFFMan. Amyloid Positivity using 
[18F]Flutemetamol-PET and Cognitive Deficits in Non-Demented 
Community-Dwelling Older Adults.
Objective: [18F]Flutemetamol is a radioactive diagnostic agent indi-
cated for Positron emission Tomography (PeT) imaging of the brain 
to estimate beta-amyloid neuritic plaque density in adult patients with 
cognitive impairment. While it is considered a promising clinical agent 
that can optimize amyloid binding along with possessing an extended 
half-life, there has been little research examining its relationship with 
cognition. The purpose of the current study was to compare cognitive 
performances among individuals having either increased amyloid depo-
sition (Flute+) or minimal amyloid deposition (Flute-).
Participants and Methods: Twenty-seven non-demented communi-
ty-dwelling adults over the age of 65 underwent [18F]Flutemetamol 
amyloid- positron emission tomography imaging, along with cognitive 
testing using the rBAns and select behavioral measures. Multi-variate 
analysis of variance was used to identify differences between the [18F]
Flutemetamol groups for the cognitive and behavioral measures.
results: Flute+ participants performed significantly worse than  
Flute- participants on rBAns indexes of immediate Memory (p < .001, 
η2 = 0.43), language (p < .05, η2 = 0.25), Delayed Memory (p < .001  
η2 = 0.63), and Total scale score (p < .005, η2 = 0.39), but no differ-
ences in the endorsed level of depression (p > .05, η2 = 0.00) or subjec-
tive report of cognitive difficulties (p < .05, η2 = 0.03) were observed.
Conclusions: Although these results are preliminary, [18F]Flute-
metamol accurately tracks with cognition in a non-demented elderly 
sample, which may allow for better prediction of cognitive decline in 
late life.
Correspondence: Dustin B. Hammers, Ph.D., ABPP, University of Utah, 
650 Komas Dr. #106-A, Salt Lake City, UT 84108, United States. 
E-mail: dustin.hammers@hsc.utah.edu

a.L. HarMeLL, G.M. PeaVy & b. PaLMer. Neuropsychiatric 
and Cardiovascular Predictors of Alzheimer’s disease.
Objective: Presently, over 5 million Americans live with Alzheimer’s 
disease (AD); this number is projected to grow to over 7 million by 
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2025. in the absence of effective treatments, and difficulty reversing 
the neuropathological changes once they emerge, finding modifiable risk 
factors early in the course of the disorder is one of the most promising 
strategies to delay or prevent the progression of dementia. The purpose 
of this study was to explore whether neuropsychiatric and cardiovascular 
symptoms influence phenotype and rate of progression to AD.
Participants and Methods: This study included 82 volunteers with 
Mild Cognitive impairment from the uC san Diego Alzheimer’s Disease 
research Center (ADrC). Participants were seen annually and under-
went a one-hour neurological examination, Apoe genotyping, and 
assessments of medication use, cardiovascular symptoms (diabetes, 
hypertension, high cholesterol, smoking), and neuropsychiatric func-
tioning. Cox proportional hazards regression models were used to 
estimate hazard ratios (Hrs) and 95% confidence intervals; Apoe-e4 
interaction terms were tested.
results: Fifty-seven individuals converted to AD during the course of 
the study (average follow-up of 4.6 years). After adjusting for age, sex, 
and education, individuals endorsing agitation at baseline were more 
than two times as likely to convert to AD (Hr=2.118, 95% Ci [1.062, 
4.226], p=0.033) and individuals with at least mild depression were 
2.5 times as likely to convert to AD (Hr=2.481, 95%Ci [1.163, 5.294], 
p=0.019). There were no significant interactions between neuropsychi-
atric symptoms and Apoe-e4; cardiovascular risk factors did not predict 
change in cognitive status.
Conclusions: results suggest that agitation and depression at baseline 
in subjects with MCi are associated with increased risk of future AD. 
As such, clinicians should monitor individuals presenting with both 
cognitive complaints and new neuropsychiatric symptoms closely, as 
these individuals may be at higher risk of developing AD.
Correspondence: Alexandrea L. Harmell, M.S., Psychiatry, SDSU/UCSD 
Joint Doctoral Program in Clinical Psychology, 8950 Villa La Jolla Drive 
B101, La Jolla, CA 92037, United States. E-mail: aharmell@ucsd.edu

a.J. JaCObsOn, J.s. GOLdberG, e. JIMenez, P.H. Lu, G.J. Lee 
& M.F. Mendez. Deep Gray Matter Correlates of Symptoms on 
the Frontal System Behavior Scale in Behavioral Variant Dementia 
and Early-Onset Alzheimer’s Disease.
Objective: Patients with behavioral variant frontotemporal dementia 
(bvFTD) often present with profound behavioral and frontal-executive 
symptoms compared to similar aged patients with early-onset Alzhei-
mer’s disease (eoAD). The purpose of the present study was to examine 
the relationship between deep gray matter (DgM) volumes and caregiver 
ratings on the Frontal system Behavior scale (FrsBe) in bvFTD and 
eoAD patients.
Participants and Methods: Fifteen bvFTD (Mage = 59.5, SD = 11.4) 
and 20 eoAD (Mage = 59.1, SD = 5.3) patients underwent Mri and 
caregivers completed the FrsBe, yielding three subscale scores (Apathy, 
Disinhibition, Dysexecutive) and a Total score. Automated segmenta-
tion of Mri scans estimated volumes of DgM structures. Volumes were 
then corrected for total brain size to account for variability of intracra-
nial volume. Diagnostic groups were compared on FrsBe ratings and 
subcortical volumes. Correlations adjusted for age were used to assess 
the relationship between volumes and FrsBe scores within each group.
results: BvFTD patients had higher ratings on the FrsBe Total score 
(p < .001) and on each individual subscale score (ps < .001) compared 
to eoAD patients. Additionally, bvFTD patients showed signifi-
cantly greater bilateral atrophy in the thalamus (ps < .001), nucleaus 
accumbens (ps < .01), and the right putamen (p < .05). Analysis of the 
bvFTD group revealed a significant negative correlation between Apathy 
score and right thalamus volume (r = -.69, p = .006). The remaining 
correlations between FrsBe scores and volumes were non-significant. 
in eoAD, correlations between FrsBe scores and DgM structures were 
non-significant.
Conclusions: Compared to eoAD, bvFTD patients show greater 
changes to DgM structures – specifically, the thalamus, nucleus 
accumbens, and putamen. symptoms of apathy were associated with 
atrophy of the right thalamus in bvFTD patients, suggesting that parts 

of the frontal-subcortical circuits may be damaged in bvFTD rather 
than eoAD.
Correspondence: Aron J. Jacobson, PhD, Psychology, Loma Linda 
University, 11130 Anderson St., Loma Linda, CA 92350, United States. 
E-mail: aronjacobson@gmail.com

C.d. Kay, M. seIdenberG, s. durGerIan, K.a. nIeLsOn, 
J. sMITH, J.L. WOOdard, L. MOurany, G. LOsInsKI & s. raO. 
Are Measures of Intraindividual Variability Sensitive to the 
Preclinical Stage of Alzheimer’s Disease in Elders at Genetic Risk?
Objective: increased intraindividual variability (iiV) within tasks of 
cognitive control has been sensitive in discriminating healthy elders from 
individuals in the early stages of Alzheimer’s disease (AD), including 
those with mild cognitive impairment (MCi). However, there has been 
limited research examining the relationship between iiV and genetic 
risk factors for AD. We examined the influence of the apolipoprotein 
e-epsilon 4 (APoe-ε4) allele and familial AD risk in healthy elders on 
motor timing and processing speed iiV.
Participants and Methods: seventy-one healthy elders (Mage=67.3) 
comprised two AD risk groups: high-risk (n=42; AD family history in 
a first-degree relative and APoe-ε4 positive) and low-risk (n=29; no 
AD family history and APoe-ε4 negative). Participants completed a 
finger-tapping time reproduction task (TrT) presented in a synchro-
nization-continuation paradigm and a processing speed task (PsT). 
iiV measures included coefficient of variation values of inter-response 
intervals.
results: no significant differences emerged in motor timing or processing 
speed iiV between high- and low-risk participants (p’s>0.05). Mean 
performance on the TrT and PsT also did not vary as a function of 
AD risk (p’s>0.05).
Conclusions: Consistent with the limited existing research, results 
suggest that measures of iiV are not sensitive to the preclinical stage 
of AD in healthy elders at high versus low genetic risk for this disease. 
longitudinal data is necessary to more clearly determine the predictive 
value of iiV for progression to MCi and clinical AD.
Correspondence: Christina D. Kay, PhD, Psychology Assessment Center, 
Massachusetts General Hospital, 1 Bowdoin Square, 7th Floor, Boston, 
MA 02114, United States. E-mail: cdkay@mgh.harvard.edu

e. KeMP, H. MICHaLaK, J. MCdOnaLd, e. PuGH, M. beCKer 
& a.P. MeCCa. Sleep Disturbance and Risk of Cognitive Decline 
in the ADNI Cohort.
Objective: To investigate the role of disrupted sleep on change in cogni-
tion, including memory and executive function (eF), over time, as well 
as risk for diagnostic conversion in Alzheimer’s Disease (AD).
Participants and Methods: 1735 older adult and geriatric partici-
pants with cognitively normal (Cn), early Mild Cognitive impairment 
(eMCi), late Mild Cognitive impairment (lMCi), and Alzheimer’s 
Disease (AD) diagnoses were followed for up to 24 months. sleep distur-
bance was assessed with the neuropsychiatric inventory (nPi), and 
overall cognition, memory sub-scores, and executive function sub-scores 
were measured with the Alzheimer’s Disease Assessment scale-Cognitive 
sub-scale (ADAs-Cog 11). Age, sex, APOE genotype, education, and 
sedative use were included as covariates.
results: A linear repeated measures mixed effects model was used to 
evaluate the effect of sleep disturbance on change in cognition over time. 
Presence of sleep disturbance bore no significant effect on measures of 
memory, eF, or overall cognition in the Cn, eMCi, or AD diagnostic 
groups. The lMCi group showed no significant difference in change 
in memory or eF subscores, but did for overall change in cognition 
(Parameter estimate=-0.047, p=0.018), with those positive for sleep 
disturbance declining at a slower rate than those without. A Cox Hazard 
Model showed no significant effect of sleep disturbance on risk of diag-
nostic conversion from either Cn to either eMCi or lMCi, or eMCi or 
lMCi to AD.
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Conclusions: The findings of this study largely contradict previous 
research which asserts that sleep disturbance is a risk factor for cogni-
tive decline. This is notable as our measures of cognitive decline were 
more robust and sensitive than that of previous cross-sectional research. 
similarly, our study is one of the first to use follow-up nPi data, rather 
than just baseline, thus capturing sleep disturbance more sensitively 
than previous prospective studies. it may be that the focus on sleep 
disturbance as a risk factor for decline has been misplaced.
Correspondence: Emily Kemp, B.S., Psychiatry, Yale University, 83 Olive 
Street, New Haven, CT 06511, United States. E-mail: emily.kemp@
yale.edu

T. KIeLy, C. MOOre, a. Lee, L. sHauGHnessy, a. aTrI 
& C. MarreIrO. The Contribution of Neuropsychological 
Performance, Behavioral and Functional Measures in High- & 
Low-likelihood Alzheimer’s Disease Profiles.
Objective: randomized clinical trials (rCTs) rely on diagnostic 
criteria including patterns of cognitive impairment as well as behav-
ioral and functional features to select participants. Without amyloid/
tau biomarkers, 20% of clinically diagnosed patients lack AD pathology 
at autopsy. inclusion of these individuals in rCTs hinders success. The 
objective of this study is to examine which measures (neuropsycholog-
ical, behavioral, functional) increase accuracy of high-likelihood (HAD) 
or low-likelihood (lAD) AD pathological diagnosis.
Participants and Methods: Participants came from the national 
Alzheimer’s Coordinating Center (nACC) database. inclusion criteria 
included: stable etiologic diagnosis of AD across first two visits; CDr 
global score<=1, and autopsy. Propensity analysis was used to form two 
matched groups (on education, sex, race, ethnicity) of HAD (n=71) and 

lAD (n=71), defined by Braak and CerAD neuritic plaque staging. 
Baseline instruments from the nACC uniform Data set included the 
neuropsychological battery, neuropsychiatric inventory (nPi), and 
the Functional Activities Questionnaire. A logistic regression examined  
the degree to which selected measures predicted autopsy group.
results: The final logistic model included Digit-symbol Coding, logical 
Memory ii (lM-ii), and nPi, and was an adequate fit to the data  
(x2 (3)=23.72, p< 0.001; McFadden’s r2=0.12). nPi (z=2.35, p<0.001) 
and lM-ii (z=3.59, p<0.01) each made a significant contribution to 
prediction. A one-unit increase in nPi score decreased the odds of HAD 
classification by 1.12, whereas a one-unit decrease in lM-ii increased 
the odds of HAD classification by 1.23.
Conclusions: These preliminary analyses suggest, in the absence of 
biomarker data, a combination of lM-ii and nPi scores increase accu-
racy of diagnostic classification of AD. Future work should examine the 
use of these variables to create propensity scores that may be helpful in 
making inclusion decisions for rCTs.
Correspondence: Thomas Kiely, Ph.D., Neuroscience, Ray Dolby Brain 
Health Center, 45 Castro Street; Suite: 220, San Francisco, CA 94114, 
United States. E-mail: kielyt1@sutterhealth.org

b.s. LasT, n. sCHuPF, J.J. ManLy & a.M. brICKMan. Sibling 
history of dementia is associated with cortical thickness in older 
adults.
Objective: Family history of dementia is known to increase risk of 
Alzheimer’s disease (AD). in the current study, we examined whether a 
reported sibling history of dementia is associated with cortical thickness, 
a magnetic resonance imaging (Mri) marker of neurodegeneration, 
among community-dwelling older adults in upper Manhattan.
Participants and Methods: Participants in the Washington Heights 
inwood Columbia Aging Project with at least one biological sibling and 
an available 3T T1-weighted Mri scan were included in the analysis 
(n=533). sibling history of dementia was ascertained by self-report 
and considered as present or absent. regional cortical thickness was 
derived from high resolution structural Mri scans with Freesurfer and 
a summary cortical thickness variable was created by weighted averages 
of regional data. Participants were evaluated with a comprehensive 

neuropsychological battery and a summary measure was derived to 
represent overall cognitive functioning. With linear multiple regression, 
we examined the association of sibling history with cortical thickness 
after controlling for age, race/ethnicity, sex, education, and global 
cognition.
results: Fifty participants reported a positive sibling history of dementia. 
sibling history was significantly associated with lower overall cortical 
thickness. Among the covariates, increased age, male sex, and lower 
overall cognition were associated with lower overall cortical thickness.
Conclusions: Positive sibling history of dementia is associated with 
lower overall cortical thickness independent of participant’s own cogni-
tive status. Decreased cortical thickness may be an endophenotype of 
AD and/or an early marker of neurodegeneration.
Correspondence: Briana S. Last, B.A., Taub Institute, Columbia 
University Medical Center, 80 Bennett Avenue, Apt 5E, New York, NY 
10033, United States. E-mail: briana.last@gmail.com

y. Lee, e. uMuCu, L. HanCOCK, a. GILMOre–byKOVsKyI, 
d. nOrTOn, H. bLazeL, s.C. JOHnsOn, C. CarLssOn, 
d. WasHInGTOn, s. asTHana & C. GLeasOn. 
Neuropsychological Correlates of Apathy in Cognitively Healthy 
Middle-Aged Individuals at Risk for Alzheimer’s Disease.
Objective: Apathy is a well-established prodromal behavioral symptom 
for Alzheimer’s disease (AD). However, little is known about apathy in 
healthy individuals who are at increased risk of acquiring AD. This study 
examines the presence and nature of apathy in these individuals, along 
with the associations between apathy and neuropsychological measures.
Participants and Methods: 316 cognitively normal participants 
(Mage=57.23, SD=5.18, 70.3% female) from a sub-set of the Wisconsin 
Alzheimer’s Disease research Center’s Clinical Core: The investigating 
Memory in People at risk, Causes and Treatments (iMPACT) cohort. 
Participants completed the Apathy evaluation scale self-report (Aes-
s), Mini Mental state examination (MMse), Center for epidemiologic 
studies Depression scale (Ces-D), and several neuropsychological tests, 
including Trails A & B, rey Auditory Verbal learning Test (rAVlT), 
and Boston naming Test (BnT).
results: Participants reported several symptoms consistent with apathy 
(M=24.85, SD=5.94, range 18-62, higher scores indicate more apathy). 
Aes-s scores were strongly related to depression (Ces-D; r=.46 p<.000) 
and MMse total score (r=-.12 p<.03). Trails B and rAVlT Delayed 
recall predicted 47% of the variance in Aes-s (F=7.73, p=.001). 
Adding Trails A, BnT, rAVlT initial learning, and rAVlT list B 
recall predicted 57% of the variance in Aes (F=3.09, p=.006).
Conclusions: our findings suggest apathy is present at low levels 
in cognitively normal individuals who have an increased risk of AD. 
neuropsychological tests explained a wealth of variation in apathy 
scores, suggesting that Aes-s scores could potentially reveal under-
lying neuropsychological changes. These findings are consistent with 
recent research, which suggests that behavioral changes may be one of 
the first signs of progression toward Mild Cognitive impairment or AD.
Correspondence: Yun-Pai (Beatrice) Lee, University of Wisconsin-
Madison, 2924 Harvey Street, APT 7H, Madison, WI 53715, United 
States. E-mail: lee@neurology.wisc.edu

e. uMuCu, y. Lee, L. HanCOCK, a. GILMOre–byKOVsKyI, 
d. nOrTOn, H. bLazeL, s.C. JOHnsOn, C. CarLssOn, 
d. WasHInGTOn, s. asTHana & C. GLeasOn. The Relationship 
Between Apathy and MMSE in Cognitively Healthy Middle-Aged 
Individuals at Risk for Alzheimer’s Disease.
Objective: Apathy is a well-established prodromal behavioral symptom 
for Alzheimer’s disease (AD). However, little is known about apathy in 
healthy, middle aged individuals who are at increased risk of acquiring 
AD. The current study examines the relationship between apathy and 
global cognition in this population.
Participants and Methods: 316 middle-aged cognitively normal 
participants (Mage = 57.23, SD = 5.18, 70.3% female) from a sub-set 
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of the Wisconsin Alzheimer’s Disease research Center’s Clinical Core: 
The investigating Memory in People at risk, Causes and Treatments 
(iMPACT) project were recruited in this study. Participants completed 
the Apathy evaluation scale, self-report (Aes-s), Mini Mental state 
examination (MMse), and the Centers for epidemiologic studies-De-
pression scale (Ces-D).
results: simultaneous regression results indicated a strong relation-
ship between MMse and Aes-s (B = -.65, p < .05). The unstandard-
ized regression coefficient between MMse and Ces-D was significant  
(B = -1.70, p < .001), as was the unstandardized regression coefficient 
between Ces-D and Aes-s (B = .39, p < .001) when controlling for 
MMse. MMse was no longer significant predictor of Aes-s (B = .02,  
p = .95). The relationship between MMse and Aes-s was fully medi-
ated by Ces-D.
Conclusions: Although the relationship between apathy and depression 
is controversial, this study indicates depression as a strong predictor 
of apathy in healthy individuals at increased risk of developing AD, 
suggesting that mood mediates the relationship between apathy and 
MMse.
Correspondence: Yun-Pai (Beatrice) Lee, University of Wisconsin-
Madison, 2924 Harvey Street, APT 7H, Madison, WI 53715, United 
States. E-mail: lee@neurology.wisc.edu

s. LIu, F. CHanG, C. KreIseL, K. GOMez, e. WOO, 
J. rInGMan, L. aPOsTOLOVa, s. WOLF & C. nunez. Cognition, 
Neuropsychiatric Symptoms and Everyday Functioning in Latino 
Older Adults.
Objective: The purpose of this study was to examine neuropsychiatric 
symptoms (nPs) and activities of daily living (ADls) in elderly latinos 
with and without dementia. We also evaluated relationships between 
nPs and ADls with executive function.
Participants and Methods: 560 elderly, community-dwelling partic-
ipants, comprised of non-latino whites (n=423) and latinos (n=137), 
were participants in this study. The neuropsychiatric inventory–Ques-
tionnaire (nPi-Q) and Functional Activities Questionnaire (FAQ) were 
administered to all participants, with a subset (n=55) also administered 
Trail-Making-Test B (TMT-B). AnoVA and partial correlations were 
used to evaluate relationships between these measures in latino and 
non-latino whites with normal cognition (nC), mild cognitive impair-
ment (MCi), and dementia.
results: latinos with nC and dementia had significantly higher nPs 
compared to non-latino whites, with increased frequency of agita-
tion, anxiety, depression, and nighttime disturbances for all diagnosis 
groups. latinos with nC and MCi had poorer ADls than non-latinos, 
with increased dependence for all diagnosis groups in completing 
taxes, tracking current events, traveling out of the neighborhood alone 
and remembering appointments. There was no significant difference 
in TMT-B completion time between ethnic groups and no correlation 
between nPi total score and TMT-B completion time. There was a strong, 
positive correlation between FAQ total scores and TMT-B completion 
time for latinos, and a moderate correlation for non-latino whites.
Conclusions: our findings support current literature of latinos 
reporting more neuropsychiatric symptoms, despite diagnostic status. 
We found a difficultly in performing ADls in latinos overall and a 
stronger relationship between difficulty performing ADls and poor 
executive skills in latinos when compared to non-latino whites. These 
findings suggest that cultural differences may significantly contribute 
in the assessment of dementia.
Correspondence: Serena Liu, CA, United States. E-mail: liuseren@usc.
edu

d.a. LOWe, L.a. brenner, d.M. szeLes, a. WaLKer & 
M.T. WaGner. Are Changes in Metacognition the First Sign of 
Prodromal Alzheimer’s?
Objective: To test whether metacognition is an early sign of prodromal 
Alzheimer’s disease (AD), we assessed family presence during the 

initial dementia work-up as a marker of metacognition to differentiate 
prodromal AD from normal aging.
Participants and Methods: in a retrospective chart review, 53 patients 
(Age: M = 63.58, SD = 7.31 years) presented with memory complaints 
to a university outpatient neurology clinic. Comprehensive neuropsycho-
logical testing was conducted along with CsF biomarkers. Twenty-five 
patients were clinically diagnosed with prodromal AD and 28 were 
classified as worried well/normal aging. integrity of metacognition was 
operationalized as family presence to help explain concern and symp-
toms to the doctor during the initial diagnostic visit. in a mean follow-up 
of 46.48 months, the clinical diagnosis of prodromal AD versus normal 
aging had a sensitivity of 95.8% and a specificity of 93.1%.
results: The major finding from this study was that 84% of those 
diagnosed with prodromal AD were accompanied to the clinic by a 
collateral informant, while only 21% of worried well were accompanied, 
χ2 = 79.58, p < .05.
Conclusions: early diagnosis of prodromal AD based on psychometric 
data is fraught with methodological issues, particularly when baseline 
data is not available. The findings from this study showed that collateral 
presence may be a valuable marker in the detection of prodromal AD. 
often, family members are keenly aware of patients’ earliest symptoms, 
reporting that the patient’s “personality is slowly disappearing.” it is 
our assumption that family presence at an initial dementia work-up is 
a reflection of subtle change in metacognition relating to the patient’s 
ability to self-reflect. This data suggests that further investigation into 
subtle changes in metacognition may be a useful marker in distin-
guishing prodromal AD from normal age-associated change in cognition.
Correspondence: Deborah A. Lowe, M.S., Department of Psychology, 
Texas A&M University, MUSC Department of Psychiatry & Behavioral 
Sciences, 67 President St., MSC 861, Charleston, SC 29425, United 
States. E-mail: dalowe@tamu.edu

d.a. LOWe & s. baLsIs. Sex Differences in Cognitive Dysfunction 
Due to Alzheimer’s Disease.
Objective: Alzheimer’s disease (AD) seems to affect women differ-
ently than men. Almost two-thirds of those afflicted by AD are women. 
several studies have found that women with AD demonstrate worse 
cognitive deficits and faster global cognitive decline than men with AD. 
However, we still do not fully understand how AD influences a range 
of cognitive functions in women relative to men, particularly over time.
Participants and Methods: Two hundred forty-nine participants (102 
women) from the Alzheimer’s Disease neuroimaging initiative were 
analyzed. Participants ranged from 55 to 90-years-old (M = 74.54, 
SD = 7.28) and were highly educated (M = 15.59, SD = 2.85) and 
predominantly White (n = 237, 95%). All participants were diagnosed 
with AD within two years of their baseline evaluation, with the majority 
converting from mild cognitive impairment at baseline (n = 153, 61%). 
Participants completed a neuropsychological battery. item response 
theory-derived latent scores for memory, language, visuospatial, exec-
utive/processing speed, and global cognitive domains were analyzed 
at three time points (baseline, month 12, and month 24 evaluations).
results: At baseline women and men had equivalent memory perfor-
mance; however, women’s memory performance was worse than men’s 
at month 12, t(247) = 3.45, and month 24, t(240.68) = 2.12, ps < .05. 
indeed, a mixed-model AnoVA confirmed the Time by sex interaction, 
F(1, 245) = 7.50, p < .01, showing that women’s memory performance 
declined more quickly than men’s, particularly in the first 12-month 
period.
Conclusions: Among individuals on the AD spectrum, women seem 
to demonstrate more severe memory impairment and different rates of 
memory decline than men. There were no significant cross-sectional or 
longitudinal sex differences in other cognitive domains, though trends 
were noted. Additional research should continue to analyze sex differ-
ences in a range of cognitive functions, particularly among more demo-
graphically representative samples.
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Correspondence: Deborah A. Lowe, M.S., Department of Psychology, 
Texas A&M University, MUSC Department of Psychiatry & Behavioral 
Sciences, 67 President St., MSC 861, Charleston, SC 29425, United 
States. E-mail: dalowe@tamu.edu

M. MaPsTOne, M. FIandaCa, a. CHeeMa, K. MaPsTOne, 
J. GOnzaLez, r. PadILLa, r. MaLHas, r. MIraMOnTes & 
H. FederOFF. Non Standardized Plasma Collection and Handling 
Procedures Represent Significant Challenges for Blood Based 
Metabolomic Biomarkers of Alzheimer’s Disease.
Objective: Alzheimer’s disease (AD) pathology is characterized by 
alterations of cell membrane lipids. The utility of blood-based lipid 
biomarkers of AD will rely on the quality of the source blood sample, 
as many lipid species are susceptible to oxidation. Here, we examined 
the effect of two sources of oxidation: 1) the age of a stored plasma 
sample, and 2) collection and processing methods on lipid peroxidation 
in human plasma.
Participants and Methods: We performed an assay of lipid peroxida-
tion (Thiobarbituric Acid reactive substances – TBArs) on 39 stored 
plasma samples from three groups of thirteen age-, education-, and 
sex-matched older adults (mean age = 81.2). Twenty preclinical AD and 
19 normal controls were split equally between the three groups. group A 
samples were “fresh” (average age = 3.9 years) and were collected under 
“optimal” conditions including morning phlebotomy, overnight medi-
cation and food withholding, and cooling the blood immediately after 
collection. group B samples were also “fresh”, but were not collected 
under optimal conditions. group C samples were “old” (average age 
= 10.9 years) and also were not collected under optimal conditions.
results: kruskal-Wallis AnoVA revealed that TBArs florescence 
values differed across the three groups (H=6.79, p=0.034). Fresh 
samples collected under optimal conditions had significantly lower 
peroxidation levels when compared to fresh samples not collected under 
optimal conditions (p=0.011). However, peroxidation levels did not 
differ between fresh and old samples collected under the same (not 
optimal) conditions. There was no effect of disease (preclinical AD vs 
control) on peroxidation levels.
Conclusions: Plasma sample quality, as determined by TBAr assay 
is not affected by prolonged sample storage, at least up to 13 years. 
However, optimal collection methods do diminish evidence of lipid 
peroxidation. Blood collection and processing variables may impact 
biomarker sensitivity and specificity and should be considered when 
deriving blood lipid biomarker panels.
Correspondence: Mark Mapstone, PhD, Neurology, University of 
California, Irvine, 318 Sprague Hall, 835 Health Sciences Road, Irvine, 
CA 92697, United States. E-mail: mark.mapstone@uci.edu

M.n. MarTInez, L.b. zaHOdne, e. daLCHand, G. FeLIX, 
K.M. Frazer, d.L. sanCHez, s. seeHra, H.L. sHOueL & 
J.J. ManLy. Marital Status and Dementia Risk among Ethnically 
Diverse Older Adults.
Objective: We hypothesized that marriage would be protective against 
incident MCi and dementia. Prior research shows that the benefits of 
being married are greater for women, and that cultural differences in 
stigma of unmarried status, financial resources, and traditionality of 
roles influence health benefits of marriage. We therefore expected that 
sex and race/ethnicity would moderate relationships between marital 
status and incident cognitive impairment.
Participants and Methods: Participants were 1,633 non-Hispanic 
Blacks, 1,370 non-Hispanic Whites, and 2,362 Hispanics in the Wash-
ington/Hamilton Heights/inwood Columbia Aging Project, age 65 years 
and older (67% female) and not demented at baseline. Marital status 
was self-reported at baseline as married, never married, widowed, or 
divorced/separated. Diagnoses of MCi and AD were made at baseline 
and 18 – 24 month follow-ups from functional, cognitive, and medical 
data using standard research criteria. race-and sex-stratified logistic 
regression models tested the relationship between marital status and 

incident dementia or MCi, adjusting for age at baseline, length of 
follow-up, years of education, and medical burden, and income and 
depressed mood were tested as potential mediators.
results: Widowhood (or = 1.39, 95% Ci = 1.12 – 1.73) and divorced/
separated status were associated with higher incidence of MCi and AD 
(or = 1.27, 95% Ci = 1.01 – 1.59) compared to married participants. 
“never married” participants were not at higher risk. The protective 
effect of marriage was strongest among Hispanic women, and weakest 
among Blacks. AD/MCi risk among divorced/separated and widowed 
participants was mediated by depressed mood and income, and there 
was an additional direct effect of widowhood.
Conclusions: social, psychological, and financial interventions could 
help to maintain cognitive function among older people who have expe-
rienced divorce or widowhood. interventions should take into account 
cultural factors that influence impact of marital status on cognition.
Correspondence: Michelle N. Martinez, Columbia University Medical 
Center, 630 West 168th St., P&S Box 16, New York, NY 10032, United 
States. E-mail: Michelle.N.Martinez.17@dartmouth.edu

a. Masey, M.a. GLenn, s.T. MOeLTer, r.s. WILsOn & 
K. GOLdberG. Moderating Effects of Cognitive Reserve on 
Primacy Recall and Alzheimer’s Disease Pathology.
Objective: Delayed primacy recall has been found to predict medial 
temporal lobe (MTl) tangles and hippocampal volume in cognitively 
normal older adults (Bruno et al, 2015; glenn, 2016). This study exam-
ined whether cognitive reserve modifies this relationship.
Participants and Methods: The present study analyses were performed 
on archival data obtained from the rush Alzheimer’s Disease Center. 
subjects included 54 normal older adults who participated in the reli-
gious orders study or Memory and Aging Project. Cognitive reserve 
was measured by a single, word reading test, an abbreviated, 10-item 
version of the national Adult reading Test (nArT, e.g. langbaum 
et al., 2014). Multiple linear regression analyses were performed to 
examine the interaction between baseline nArT scores (M = 8, SD = 2) 
and medial temporal lobe tangle pathology in predicting CerAD Word 
list delayed primacy proportion scores proximate to death, controlling 
for age, sex, and education.
results: Both nArT scores (b = .045, p = .042) and MTl tangles scores 
(b = -.010, p= .021) were related to delayed primacy proportion scores. 
When an interaction term between nArT scores and medial temporal 
lobe tangles was added to the model, the association was not significant 
(b= -.001, p= .498).
Conclusions: The association between MTl tangles and delayed 
primacy proportion scores does not appear to be moderated by a measure 
of cognitive reserve. This bolsters support for delayed primacy propor-
tion score as being a sensitive cognitive marker of early neurodegener-
ation in cognitively normal older adults. This measure may be useful in 
the detection of early cognitive changes associated with preclinical AD.
Correspondence: Alison Masey, M.A., Bruce Hall, Suite 201, Widener 
University, 1 University Place, Chester, PA 19013, United States. 
E-mail: masey.alison@gmail.com

M.e. MeInerdInG, b.L. deFeIs, P. sunderaraMan, M. azar, 
s. LaWLess, O. TaTarIna, y. Gu, y. sTern & s. COsenTInO. 
Correlates of Dependency in a Community Cohort of Individuals 
with Alzheimer’s Disease.
Objective: Dependence level offers unique information about a patient’s 
functional status not directly provided by other markers of disease 
severity. Previous research using clinic-based cohorts of Alzheimer’s 
disease (AD) patients has documented the validity of the Dependence 
scale through its association with markers of disease severity, cost and 
progression. This study examined whether such associations are repli-
cated in a more ethnically diverse, community-based, population.
Participants and Methods: 149 elders with AD enrolled in the 
Predictors 3 cohort (82% Hispanic, 12% black, 5% white, 1% other) 
were assessed with the Dependence scale, modified Mini-Mental state 
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examination (mMMs), the Blessed Dementia rating scale (BDrs), and 
Clinical Dementia rating (CDr) scale, and were assigned an equivalent 
institutional Care (eiC) rating. Cross-sectional associations were exam-
ined using bivariate correlations. Fisher-z tests examined differences in 
the strength of associations across a previous clinic-based cohort and 
the current community-based cohort.
results: The Dependence scale was associated with CDr (r = 0.32; 
p <.001), mMMs (r = - 0.25; p < .01), BDrs-iADl (r = 0.40; p < 
.001), BDrs-BADl (r = 0.66; p < .001), and eiC (r = 0.52; p < .001), 
indicating an increased need for care and the relationship between 
poorer cognition and cognitive function with increased dependency. 
The strength of all associations were comparable across cohorts except 
the correlation with BDrs-BADl was stronger in the community cohort 
(r = 0.66 vs r = 0.26, respectively, z = 4.72; p < .001).
Conclusions: Findings confirm most previous clinic-based observa-
tions, extending the validity of the Dependence scale to an ethnically 
diverse community-based cohort of individuals with AD. The strength of 
the association between dependence and BDrs-BADl ratings varied by 
cohort, however, raising questions about cultural and other factors that 
may differentially influence dependence in different AD populations.
Correspondence: Maria E. Meinerding, MS, The Taub Institute for 
Research on Alzheimer's Disease and the Aging Brain, Columbia 
University, 630 West 168th Street, PH19-123, New York, NY 10032, 
United States. E-mail: mm4817@cumc.columbia.edu

a. rITTer, n. HaWLey & J.b. MILLer. Sensitivity of the 
Montreal Cognitive Assessment Memory Scores to Hippocampal 
Volume in a Neurodegenerative Disease Sample.
Objective: The Montreal Cognitive Assessment (MoCA) is frequently 
used to screen for both Alzheimer’s and non-Alzheimer’s dementia. 
Despite widespread use, there has been very little research into the 
neuroanatomical correlates associated with performance on the MoCA. 
This study examined the relationship between memory scores on the 
MoCA and hippocampal volume (HV), a well-established Alzheimer’s 
disease (AD) biomarker. An additional aim of the study was to deter-
mine if the newly devised MoCA Memory index score (Mis), designed to 
better capture encoding deficits seen in AD, was more closely correlated 
with hippocampal volume than the delayed recall score.
Participants and Methods: records from 268 individuals seen in an 
outpatient neurodegenerative disease clinic who underwent brain Mri 
with automated volumetric analysis clinic were reviewed. The MoCA was 
administered as part of the intake with neurology and the Total score, 
delayed recall (Dr) and Mis were calculated. Pearson correlations were 
calculated between memory scores and HV, and regression models were 
fit predicting left and right HV from memory indices. Demographic 
variables were added to account for effects of age, education, sex, and 
estimated intelligence.
results: Correlations between memory and HV were positive and signif-
icant, ranging from weak to moderate (r = 0.37 – 0.42, p < .001); 
Fisher’s r-to-z transformations comparing Mis to Dr were not signif-
icant, though correlations for the Mis were slightly larger. incorporating 
memory indices significantly improved model fit predicting both left 
and right HV.
Conclusions: low scores on the MoCA memory section were associ-
ated with smaller hippocampal volumes, and thus when encountered 
in clinic, should raise concern for hippocampal atrophy. These findings 
provide additional evidence supporting sensitivity of the MoCA to neuro-
anatomical functioning in neurodegenerative disease.
Correspondence: Justin B. Miller, Ph.D., Cleveland Clinic Foundation, 
888 West Bonneville Ave, Las Vegas, NV 89106, United States. E-mail: 
justin.b.miller@gmail.com

a. MInOr, a.L. JeFFersOn & K. GIFFOrd. Family history and 
subjective cognitive decline in non-demented older adults.
Objective: subjective cognitive decline (sCD) may represent an early 
marker of Alzheimer’s disease (AD). While family history of dementia 

increases the risk of AD, it may also heighten one’s worry about cognitive 
changes. little research has examined whether this worry could mani-
fest as sCD. The current study examined if a family history of memory 
problems was associated with sCD in older adults.
Participants and Methods: Vanderbilt Memory & Alzheimer’s Center 
registry members with no self-reported family history of memory 
problems (FH-; n=753, 72±9 years) and self-reported family history 
of memory problems (FH+; n=634, 68±8 years) completed a brief 
interview, telephone-based cognitive screener (Telephone interview 
for Cognitive status; TiCs), Center for epidemiologic studies Depres-
sion scale (CesD), and 196-item sCD survey. FH- was defined as 0 
family members with memory problems (e.g., mild cognitive impair-
ment, dementia, AD) and FH+ as ≥1 family member(s) with memory 
problems. general linear models related family history to total sCD 
score, adjusting for age, sex, race, education, TiCs score, and CesD. 
Models were repeated stratified by cognitive function (intact function-
ing=TiCs>32, impaired functioning=TiCs≤32).
results: FH+ individuals had greater total sCD score than FH- (F=6.4, 
p=0.01). stratified analyses revealed that in individuals with intact 
cognitive functioning, FH+ was related to greater total sCD score 
(F=5.6, p=0.02). However, family history showed no associated with 
total sCD score in individuals with impaired cognition (F=1.7, p=0.19).
Conclusions: Family history of memory impairment may make indi-
viduals more sensitive to changes in their memory, thus increasing a 
perception of sCD specifically in individuals with better cognition. 
Further research is needed to more clearly understand the interplay 
between a family history of memory problems and sCD as predictors 
of cognitive decline and AD.
Correspondence: Alexandra Minor, Vanderbilt University Medical 
Center, Nashville, TN, United States. E-mail: alexandra.p.minor@
vanderbilt.edu

C. MOOre, T. KIeLy, C. MarreIrO, a. Lee, L. sHauGHnessy 
& a. aTrI. Diagnostic Accuracy of Pathologically Confirmed 
Alzheimer’s Disease in the NACC UDS: Computational 
Classification Using Psychometric Measures.
Objective: revised diagnostic criteria for Alzheimer’s disease (AD) 
rely on clinical features, such as patterns of cognitive, behavioral and 
functional features, that can be further supported by biomarker data 
to improve diagnostic certainty of AD-pathology. in the absence of 
amyloid/tau biomarkers, 20-33% of patients diagnosed with AD do 
not have evidence of AD pathology. The inclusion of subjects without 
AD pathology in AD clinical trials can significantly contribute to failure. 
This study explores the potential utility of quantitative methods inte-
grating cognitive, functional, and mood factors to improve AD classi-
fication accuracy.
Participants and Methods: of 34,924 participants from the national 
Alzheimer’s Coordinating Center uDs database, 800 met inclusion 
criteria (AD dx, CDr≤1, autopsy data). using propensity analysis, 
2 matched (on sex, race, education, ethnicity, and age) groups were 
created for AD-pathological HigH vs loW likelihood;AD-pathology 
likelihood was based on Braak and CerAD neuritic plaque staging. 
Discriminant function analysis (DFA) was conducted using neuropsy-
chological performance, functional abilities, and mood/behavior to 
assess classification in AD HigH vs loW groups.
results: 12.2% of 800 subjects were misdiagnosed as having AD. in 
the matched-group analysis (n=142), DFA using all variables correctly 
classified 70%. Post-hoc analyses using only memory and mood vari-
ables did not improve classification accuracy (66% accuracy).
Conclusions: in this large clinical research sample, 12.2% of subjects 
with the AD clinical phenotype (but without amyloid/tau biomarker) 
did not have high likelihood of AD pathology on autopsy. Analyses 
using quantitative methods that integrated cognitive/behavioral/ADl 
measures showed modest ability to further correctly classify subjects into 
those with high vs low likelihood of having AD-brain pathology. These 
results support the need for amyloid/tau biomarkers and/or longitudinal 
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assessments to improve diagnostic classification in individuals with AD 
clinical phenotype.
Correspondence: Caitlin Moore, Boston University, 506 Wisconson St, 
San Francisco, CA 94107, United States. E-mail: caitlin.s.moore@gmail.
com

n.W. neLsOn, d.M. VOCK & F. yu. Relative predictive values of 
the MMSE and ADAS-Cog for dementia stage and daily function 
in Alzheimer’s disease.
Objective: The current study examined the predictive values of the Mini 
Mental state examination (MMse) and Alzheimer’s Disease Assessment 
scale – Cognitive subscale (ADAs-Cog) for dementia stage and daily 
function in older adults with probable Alzheimer’s disease (AD).
Participants and Methods: Fifty-four primarily college-educated (M 
= 15.6, SD = 3.0 years) septuagenarians (M = 78.0, SD = 6.3 years) 
participated in the current study. Participants were evenly distributed 
by gender (n = 25 women; 46.3%). All participants presented with clini-
cian-confirmed diagnoses of probable AD. Participants were recruited 
through a multi-year study that examines benefits of aerobic exercise in 
probable AD. Current assessments were completed prior to intervention. 
Participants completed the MMse and ADAs-Cog to assess cognitive 
functioning. The Clinical Dementia rating scale (CDr) and Disability 
Assessment for Dementia (DAD) scale assessed impairment severity 
and everyday function.
results: While the MMse and ADAs-Cog were individually associated 
with CDr and DAD (p < 0.01), both offered only moderate prediction 
of the CDr (CDr < 1 versus ≥ 1; C-index = 0.73 and 0.72, respectively) 
and DAD (r2 = 0.19 and 0.17, respectively). use of both instruments 
resulted in marginally improved overall predictive ability (C-index = 
0.75 for CDr, and r2 = 0.22 for DAD).
Conclusions: The MMse and ADAs-Cog demonstrated modest predic-
tive value for dementia stage and daily functioning in the current sample 
of participants with probable AD. Despite the more time-intensive 
nature of the ADAs-Cog, this instrument was not incrementally predic-
tive of impairment severity or daily functioning. Clinical and research 
implications are discussed.
Correspondence: Nathaniel W. Nelson, Ph.D., GSPP, University of  
St. Thomas, University of St. Thomas, Minneapolis, MN 55403, United 
States. E-mail: nels0600@stthomas.edu

s. OLesOn, d. eaGan, s. Kaur, W.J. HerTzInG, M. aLKaTan, 
J. daVIs, H. TanaKa & a. HaLey. Dietary polyunsaturated 
fat and cerebral glutamate: interaction with Apolipoprotein E 
genotype.
Objective: epidemiological data support a link between dietary poly-
unsaturated fatty acid (PuFA) intake and reduced risk of Alzheimer’s 
disease (AD). However, some studies suggest dietary PuFA do not exert 
the same benefits for individuals carrying the ε4 allele of the apoli-
poprotein e (Apoe) gene, a genetic risk factor for AD. one potential 
mechanism through which dietary PuFA may exert cognitive benefits 
is through regulation of glutamatergic synapses, and previous work has 
demonstrated greater PuFA intake to be associated with lower cerebral 
glutamate (glu). The purpose of the present study was to investigate 
whether Apoe genotype moderates the relationship between dietary 
PuFA and cerebral glutamate in cognitively healthy middle-aged adults.
Participants and Methods: sixty-six middle-aged adults were grouped 
according to Apoe genotype (ε4 carrier or ε4 non-carrier) and asked 
to record dietary intake for three consecutive days. All participants 
subsequently underwent a proton magnetic resonance spectroscopy  
(1H Mrs) scan to assess glu in the posterior cingulate cortex.
results: An analysis of covariance (AnCoVA) revealed a significant 
interaction between Apoe genotype and PuFA intake when controlling 
for age, gender, education level, total caloric intake, body mass index, 
and carotid atherosclerosis, suggesting that greater PuFA intake was 
associated with lower cerebral glu for ε4 non-carriers, but not for ε4 
carriers, F(1, 57) = 5.308, p =.025.

Conclusions: greater PuFA intake was associated with lower cerebral 
glu concentrations in healthy middle-aged adults who were Apoe ε4 
non-carriers, but not for Apoe ε4 carriers. These findings support the 
idea that the action of PuFA on the brain differs according to Apoe 
polymorphism and demonstrates cerebral glu to be a sensitive marker 
to genetic risk factors. early treatment consisting of dietary fat modifi-
cation that is tailored to patient genetic risk factors may be an important 
area of intervention for the prevention of cognitive decline.
Correspondence: Stephanie Oleson, San Diego State University, 
108 E Dean Keeton St, Austin, TX 78712, United States. E-mail: 
stephanieoleson@utexas.edu

a.a. OLIVeIra. Neuropsychological performance differences 
between two groups of probable-AD patients from different areas 
of Brazil.
Objective: The current study examined the performance of two different 
groups of patients diagnosed with probable Alzheimer’s disease (AD) 
on a neuropsychological test battery
Participants and Methods: : Twenty-two AD patients from Brasília-DF 
(AD1) and thirty-four AD patients from Palmas-To, northern Brazil 
(AD2), were selected and a short neuropsychological battery adminis-
tered. To verify the reliability of these previous diagnoses of AD, both 
groups of patients were compared with a group of healthy controls.
results: AD patients showed cognitive deficit but scores were lower for 
the AD2 group compared with the AD1 group considering the cut-off 
point. notably, patients from the AD1 group were older (p=0.004) and 
had less formal education (p<0.001) than those from the AD2 group. 
Comparing different cognitive domains between AD groups, post hoc 
analysis showed that the AD1 group was characterized by deficits in 
episodic memory retrieval (p<0.001), semantic memory (p<0.001) and 
verbal fluency (p<0.001). in contrast, the AD2 group showed lower 
scores in attention (p=0.007), executive functioning (p<0.001) and 
working memory (p<0.001).
Conclusions: This pattern suggests that the Palms group of patients had 
a neuropsychological profile that was inconsistent with AD. Although the 
results of this study have important clinical implications, the effects of 
age, education, and gender on cognitive performance should be explored 
further.
Correspondence: Analucy A. Oliveira, GRADUATE, PSYCHOLOGY, 
UNIVERSIDADE SALGADO OLIVEIRA, RUA 1131 QD 242 CASA 2, 
GOIANIA 74180100, Brazil. E-mail: oliveiraanalucy1@gmail.com

K.e. OsbOrn, T.J. HOHMan, K. GIFFOrd & a.L. JeFFersOn. 
Adverse Vascular Risk Relates to CSF Biomarker Evidence of 
Axonal Injury Among Amyloid Positive Older Adults.
Objective: Vascular risk factors and damage to white matter tracts 
composed of large-caliber myelinated axons are associated with Alzhei-
mer’s disease (AD) pathology. Potential links between vascular health 
and axonal injury in AD are poorly understood. This study tests inter-
actions between amyloid deposition and vascular risk on cerebrospinal 
fluid (CsF) concentrations of neurofilament light (nFl), a biomarker 
of large-caliber axonal injury.
Participants and Methods: Data were drawn from Alzheimer’s Disease 
neuroimaging initiative participants with normal cognition (nC, n=115, 
76±5), mild cognitive impairment (MCi, n=195, 75±7), and AD (n=99, 
75±8 years). Vascular risk was calculated using a modified Framingham 
stroke risk Profile (FsrP), including age, systolic blood pressure, 
anti-hypertensive medication usage, diabetes, smoking, atrial fibrilla-
tion, and cardiovascular disease. Amyloid status was defined with a CsF 
Aβ42 cut point (amyloid+ ≤192 pg/ml, amyloid- >192 pg/ml). linear 
regression related FsrP x amyloid status (amyloid+, amyloid-) to CsF 
nFl (pg/ml), adjusting for age, education, sex, and diagnosis (nC, 
MCi, AD). Models were repeated stratified by amyloid status.
results: FsrP x amyloid status was unrelated to nFl (β=-8.6, p=0.75). 
in stratified models, higher FsrP (more vascular risk) related to higher 
nFl (more axonal injury) among amyloid+ participants (β=42.2, 
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p=0.007). excluding participants with clinical AD (n=99) yielded 
similar results (β=34.2, p=0.04). FsrP was unrelated to nFl among 
amyloid- participants (β=43.3, p=0.29).
Conclusions: study results suggest increased vascular risk relates to 
greater biomarker evidence of axonal damage among individuals who 
are also biomarker positive for significant amyloid deposition. These 
findings were maintained when excluding participants with clinical AD. 
Though cross-sectional, results collectively suggest that prior to conver-
sion from nC or MCi to AD, the concomitant presence of amyloid may 
increase vulnerability to axonal injury with increasing vascular risk.
Correspondence: Katie E. Osborn, Psy.D., Neurology, Vanderbilt 
Memory & Alzheimer's Center, 1207 17th Avenue South, 2nd Floor, 
Suite 204, Nashville, TN 37212, United States. E-mail: katie.osborn@
vanderbilt.edu

M.P. Pase, J. HIMaLI, P. JaCQues, C. deCarLI, C. saTIzabaL, 
H.J. aParICIO, r.s. Vasan, a. beIser & s. sesHadrI. Sugary 
Beverage Intake and Preclinical Alzheimer’s Disease in the 
Community.
Objective: The long-term effects of sugary drinks on the brain are 
poorly understood. We examined whether habitual sugary beverage 
intake was associated with markers of preclinical Alzheimer’s disease 
(AD) and/or vascular brain injury (VBi).
Participants and Methods: We performed cross-sectional analysis of 
participants from the community-based Framingham Heart study. We 
studied 4276 participants with neuropsychological outcomes and 3846 
participants with brain Mri, all free from overt stroke and dementia 
(mean age 54 [sD, 11] years; 46% men for larger sample). intake of 
total sugary beverages, fruit juice and sugar-sweetened soft drink were 
quantified using a food frequency questionnaire. Markers of preclin-
ical AD included total brain volume, hippocampal volume and tests 
of episodic memory. Markers of VBi included white matter hyperin-
tensities, silent brain infarcts and tests of executive function, abstract 
reasoning and visual memory.
results: in multivariable models adjusted for age, sex and caloric 
intake, higher intake of total sugary beverages was associated with lower 
total brain volume (<1/day, reference; 1-2/day, β±se=-0.55±0.14 mean 
percent difference, p=0.0002; >2/day, β±se=-0.68±0.18, p<0.0001), 
and poorer episodic memory, both for immediate (<1/day, refer-
ence; 1-2/day, β±se =-0.41±0.12 mean score change, p=0.001; and  
>2/day, β±se=-0.67±0.16, p<0.0001) and delayed recall (<1/day, refer-
ence; 1-2/day, β±se=-0.37±0.12 mean score difference, p=0.003; and  
>2/day, β±se = -0.69±0.16, p<0.0001). relative to <1 sugary beverage/
day, the difference in total brain volume and episodic memory associated 
with consuming >2 sugary beverages/day were equivalent to 2 and  
11 years of brain aging, respectively. Daily fruit juice intake was associ-
ated with poorer outcomes across all AD markers (all p<0.05). sugary 
beverage intake was not associated with VBi.
Conclusions: Higher intake of sugary beverages was associated 
cross-sectionally with markers of preclinical AD.
Correspondence: Matthew P. Pase, PhD, Neurology, Framingham Heart 
Study, 72 East Concord St, Boston, MA 02118, United States. E-mail: 
matthewpase@gmail.com

r.J. PIers, T. anG, y. LIu, s. deVIne, s.H. auerbaCH & 
r. au. How Much Risk is Genetic Risk for Dementia? Framingham 
Offspring Study.
Objective: Apolipoprotein e genotype and family history of dementia 
are well known risk factors for development of dementia. However, few 
studies have looked systematically at the independent and combined 
effects of both.
Participants and Methods: Four thousand one hundred and 
eighty-three offspring participants underwent Apoe genotype (mean 
age=75.26±9.29; 52.04% female). Both offspring and their parents 
were followed for incident dementia. To have a positive family history of 
dementia, participants needed to have at least one parent with diagnosed 

dementia. using survival analysis (Cox Proportional Hazards regres-
sion Model, Poisson regression Model), we examined the association 
between Apoe4+ and family history of dementia, independently and 
in combination, and the development of dementia, adjusting for age, 
gender, and education.
results: eight hundred and eighty-nine participants were Apoe4+ and 
991 had a positive family history of dementia, while 254 had both risk 
factors. 244 (5.83%) participants developed incident dementia over 
a median follow-up of 42 years. 414 participants had Apoe genotype 
available for both parents. Having both parents Apoe4+ resulted in 
about 75% Apoe4+ in the offspring. After controlling for familial 
history of dementia, Apoe4+ was associated with rate of dementia 
(Beta±standard error [se]= 1.52±0.20, p<0.0001). After controlling 
for Apoe4+, family history of dementia was not associated with rate 
of dementia (p=0.2149). After controlling for genetic predisposition 
to Apoe4+, Apoe4+ was associated with rate of dementia (Beta±se= 
1.67±0.81, p=0.0326).
Conclusions: our results suggest that the Apoe4+ gene is a stronger 
predictor of subsequent development of dementia than a family history 
of dementia in the absence of Apoe4+ parental transmission.
Correspondence: Ryan J. Piers, Neurology, Framingham Heart Study, 
19 Harvard Avenue, Brookline, MA 02446, United States. E-mail: 
rpiers@bu.edu

s. PILLeMer, J. daVIs & G. TreMOnT. Gender Differences in 
Factors of Burden and Depression Among Dementia Caregivers.
Objective: Previous literature has examined burden and depression 
predominately as unitary constructs in relation to dementia caregiving. 
little is known concerning gender differences in the specific factors of 
burden and depression in dementia caregivers. The current study exam-
ined whether empirically validated dimensions of caregiver burden, as 
measured by the zarit Burden interview (zBi), and depression, as 
measured by the Center for epidemiologic studies Depression scale 
(CesD) differed by gender for dementia caregivers.
Participants and Methods: The sample consisted of 211 communi-
ty-residing dementia caregivers (mean age= 62.8; 77% female) who 
reported some degree of distress and were enrolled in a longitudinal 
intervention study. Dementia severity was mild-moderate. Baseline 
levels of burden were assessed using the zBi, and baseline levels of 
depression were assessed using the CesD.
results: Confirmatory factor analysis (χ2(2) p <.001) revealed 3 facets 
of burden: impact of caregiving on caregivers’ lives, guilt, and frus-
tration/embarrassment, and 4 facets of depression: depressed affect, 
somatic and retarded activity, positive affect, and interpersonal feel-
ings. overall burden (p<.001) and impact of caregiving on caregivers’ 
life (p<.001) were significantly higher in females. Additionally, overall 
levels of depression (p=.018) and both the depressed affect (p=.005) 
and positive affect (p=.012) factors were significantly higher in females. 
There were no significant gender differences with care recipient’s 
dementia severity at baseline.
Conclusions: Findings suggest that distressed male and female dementia 
caregivers experience burden and depression differently. results from 
this study could potentially be used to identify gender-specific interven-
tions related to different subtypes of burden and depression to optimize 
quality of life for dementia caregivers.
Correspondence: Sarah Pillemer, Ferkauf Graduate School of 
Psychology, 15 Whiting Street, Apt 3, Providence, RI 02906, United 
States. E-mail: sarah.pillemer@gmail.com

a.a.M. raHMan-FILIPIaK, J.L. WOOdard, a. nOrMan, 
e.z. GrOss & T.s. HaLsTead. The Anticipatory Dementia 
Inventory (ADI): An application of the Health Belief Model to fear 
of dementia in middle- and older-aged adults.
Objective: Fear of Alzheimer’s disease (FAD) or Anticipatory Dementia 
is a healthy adult’s misinterpretation of everyday memory failures as 
indicators of developing dementia. existing FAD assessments measure 
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only the presence, but not the severity or etiology of FAD symptoms, 
using atheoretical approaches. The current study aimed to contextualize 
FAD within the Health Belief Model through development of a new 
scale that measures perceived vulnerability and perceived self-efficacy. 
Psychometric properties of the resulting Anticipatory Dementia inven-
tory (ADi) are examined in a sample of healthy middle- and older-aged 
adults.
Participants and Methods: 50 ADi items were selected based on prior 
conceptualizations of FAD. 94 cognitively intact, community-dwelling 
adults (aged 52-96) with and without a family history of dementia 
completed FAD measures, including the ADi. initial psychometric prop-
erties of the ADi were assessed. A principal components analysis was 
performed to characterize the underlying component structure of the 
ADi.
results: The ADi demonstrated excellent internal consistency (a = .896) 
and construct validity (r(86) = .697, p < .001) as compared to other 
measures of FAD. PCA revealed a six-component structure of anticipa-
tory dementia including general negative affect, cognitions and physical 
symptoms related to FAD, beliefs in dementia treatment efficacy, self-ef-
ficacy in reducing dementia risk, perception of personal vulnerability to 
dementia, and resilience to FAD.
Conclusions: initial scale development and evaluation suggests that 
the ADi has strong psychometric properties for the assessment of FAD. 
The ADi has six factors that mirror dimensions of the Health Belief 
Model. These results suggest that interventions for FAD should focus 
on increasing public knowledge of prevalence and risk for AD, and 
strengthening self-efficacy and motivation for health and lifestyle 
changes to reduce AD risk.
Correspondence: Annalise A.M. Rahman-Filipiak, M.A., Clinical 
Psychology, Wayne State University, 26596 Vassar Ave., Redford, MI 
48240, United States. E-mail: ec9198@wayne.edu

J. rObbIns, K. sTaKe, I. K THIruseLVaM, K.r. bryanT, 
L. MILLer, M. HauT & J.r. WIener. The Clinical Utility of the 
Neurobehavioral Examination in Alzheimer’s Disease.
Objective: examine differences on a novel measure of neurobehavioral 
functioning, the neurobehavioral examination (nBe), between healthy 
controls, patients with mild cognitive impairment (MCi), and Alzhei-
mer’s disease (AD).
Participants and Methods: Twenty-four healthy community volun-
teers (education M = 16.96, SD = 2.97; Age M = 69.38; SD = 6.21) were 
administered the nBe, a novel measure of cognitive functioning with a 
strong executive component. seventy-seven clinical patients (MCi n = 
56, education M = 14.18, SD = 3.19, Age M = 66.62, SD = 8.22; AD 
n = 21, education M = 12.19, SD = 2.84, Age M = 76.24, SD = 6.91) 
were administered the nBe. We examined total score as well as total 
number of frontal signs.
results: Between-groups (diagnosis) AnCoVA was used to examine 
differences in total score on the nBe with covariates of age and educa-
tion. There was a significant effect of diagnostic group on total score, 
F(2, 96) = 22.22, p < .000, np

2 = .316. Posthoc pairwise compari-
sons showed significant mean differences among all groups. secondary 
AnCoVA with the same covariates was used to examine group differ-
ences in frontal signs on the nBe, revealing a significant main effect, 
F(2, 96) = 10.9, p < .000, np

2 = .185. Posthoc pairwise comparisons 
showed significant mean differences among all groups.
Conclusions: The nBe showed stepwise, significant differences between 
healthy controls, MCi, and AD groups based on total score and total 
frontal signs, supporting its clinical utility as a novel, brief measure of 
cognition and executive functioning.
Correspondence: Jessica Robbins, West Virginia University, 30 5th Street 
NE, #101, Atlanta, GA 30308, United States. E-mail: jessirobbins@
gmail.com

I.G. rOdrIGuez, a.L. dIaz sanTOs, T. aLVes, M. rOdrIGuez, 
I. TOurGeMan, d. LOeWensTeIn, r. duara & M. GrIeG. The 
Impact of Cardiovascular Risk Factors (CVRF’s) on Neurocognitive 
Performance in Mild Cognitive Impairment (MCI) and Alzheimer’s 
Disease (AD).
Objective: This study examined neurocognitive performance of MCi 
and AD patients with multiple CVrF’s.
Participants and Methods: Participants included MCi (n=64) and AD 
(n=82) patients with history of CVrF or the presence of hypertension. 
MCi groups included: nonclinical hypertension (n=50; age M=76.76, 
sD= 6.02; education M=13.82, sD= 3.71), clinical hypertension (n=14; 
age M=78.57, sD=6.26; education M=14.21, sD=4.31), nonclinical (2 
or less) CVrF (n=33; age M=77.79, sD= 6.60; education M=13.24, 
sD= 4.10), and clinical (3 or more) CVrF (n=31; age M=76.48, sD= 
5.47; education M=14.61, sD= 3.42). AD groups included: nonclinical 
hypertension (n=66; age M=77.80, sD= 7.76; education M=12.39, sD= 
.30), clinical hypertension (n=16; age M=78.25, sD=7.55; education 
M=11.25, sD= 4.04), nonclinical CVrF (n=42; age M=77.57, sD= 
8.30; education M=11.90, sD= 4.33), and clinical CVrF (n=40; age 
M=78.24, sD=7.06; education M=12.45, sD= 4.20). logical Memory, 
Visual reproduction (Vr), Hopkins Verbal learning Test-delayed 
(HVlT), Trail Making Test-B, Verbal and Category Fluency (Cat-Fl), 
and Boston naming Test were examined.
results: A 2x3 (CVrF by hypertension) AnCoVA for cognitive 
performance controlling for age and education were conducted for 
each diagnostic category. in AD, there was a significant difference 
between hypertension groups in the HVlT [F(1,52)=5.36, p=.025]. 
in the MCi group, there was an interaction effect between hypertension 
and CVrF for Cat-Fl [F(1, 62)=6.55, p=.013), differences between 
the CVrF groups [F(1,63)=6.08, p=.017] and an interaction effect 
[F(1,63)=4.87, p=.031] for HVlT, and an interaction effect for Vr-i 
[F(1,62)=7.32, p=.009].
Conclusions: results indicate that CVrF’s contribute to poorer cogni-
tive performance in MCi and AD, particularly in delayed verbal memory. 
Multiple CVrF’s and hypertension may impact semantic fluency and 
visual information processing in MCi. These results should be further 
explored longitudinally. This study was supported by niA, niH, 
Bethesda, MD, grant#1P50 Ag025711-05.
Correspondence: Ivan G. Rodriguez, PsyD, Clinical Psychology 
Program, PsyD., Carlos Albizu University, Miami Campus, 9375 
Fontainebleau Blvd, Apt L-405, Miami, FL 33172, United States. 
E-mail: irodriguez712@sunmail.albizu.edu

e. rOLL & T. GIOVanneTTI. Semantic Knowledge and Everyday 
Function in People with Dementia.
Objective: novel tests of everyday action semantics were developed and 
piloted in healthy participants and then administered to individuals 
with Alzhiemer’s disease (AD) and Parkinson’s disease dementia (PDD). 
relations between action semantics and everyday function as measured 
by performance-based tests and collateral questionnaires of everyday 
function were explored.
Participants and Methods: Healthy adults (n =53) were recruited 
from the community and 41 participants with dementia were recruited 
from university-affiliated specialty clinics (AD n = 20; PDD n =21). 
Three action semantic tests were developed: 1) probe test - forced, 
two-choice response option assessed knowledge of everday tasks; 2) 
picture sequencing task – required accurate ordering of cards depicting 
task steps; 3) script task - assessed task knowledge through an open-
ended verbal response. The naturalistic Action Test (nAT), a perfor-
mance-based test of everyday action, was administered; performance 
was scored for omission (i.e., failure to complete steps) and commission 
(i.e., inaccurate performance of task step) errors. neuropsychological 
measures and collateral reports of functioning also were obtained.
results: The AD and PDD groups performed worse than healthy partic-
ipants on all semantic tasks. AD and PDD groups significantly differed 
only on the script Test, such that AD participants produced fewer task 
steps than PDD participants. Within the dementia groups, performance 
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on each of the action semantic tests significantly correlated with omis-
sion errors on the performance-based test of everyday function. in 
regression models, only the sequencing Task significantly predicted 
omissions, commissions, and collateral report of everyday functioning 
in the home.
Conclusions: semantic task knowledge is crucial for the completion of 
steps in everyday tasks. everyday serial ordering abilities is a skill that 
is crucial for multiple aspects of everyday function and may be easily 
assessed with picture arrangement.
Correspondence: Emily Roll, Psychology, Drexel University, Temple 
Univeristy/Psychology Dept, 1701 N 13th St (Weiss Hall), Philadelphia, 
PA 19122, United States. E-mail: eer44@drexel.edu

H.L. sHOueL, e. daLCHand, G. FeLIX, K.M. Frazer, 
M.n. MarTInez, J.J. ManLy & L.b. zaHOdne. Independent 
Associations Between Objective Versus Subjective Social Support 
and Cognition in a Racially Diverse Cohort.
Objective: objective social support (social network size, oss) may 
protect against cognitive decline through mental stimulation, while 
subjective social support (perceived quality, sss) may protect against 
cognitive decline by buffering stress. This study addresses these non- 
mutually exclusive hypotheses by comparing associations between oss 
versus sss and cognition in older adults. We predicted that sss would 
relate most strongly to cognition due to evidence for negative cogni-
tive effects of stress. We further predicted stronger associations among 
African Americans and Hispanics due to the presumed adaptive function 
of these groups’ prominent social systems.
Participants and Methods: 408 non-demented participants (31% 
White; 39% African American; 29% Hispanic) in the Washington 
Heights-inwood Columbia Aging Project completed emotion and cogni-
tion modules of the niH Toolbox and additional tests. Multiple regres-
sions estimated cross-sectional associations between social support and a 
cognitive composite score and seven individual scores. Models controlled 
for age, sex, education, race/ethnicity, chronic illnesses, and depression. 
stratified analyses followed to determine if there are differences in the 
relationship across race/ethnicity.
results: oss and sss were correlated (r=0.284). Both African Ameri-
cans and Hispanics reported more oss than Whites, but only Hispanics 
reported more sss. oss and sss were independently related to better 
cognition in Whites but worse cognition in Hispanics, with sss showing 
stronger associations. social support was not related to cognition in 
African Americans.
Conclusions: results are consistent with previous studies showing posi-
tive associations between social support and cognition in Whites but 
suggest that these relationships may not be generalizable to African 
Americans and Hispanics. longitudinal research is needed to determine 
if negative associations between social support and cognition among 
Hispanics reflect negative effects of social support (e.g., social strain) 
or reverse causation.
Correspondence: Heather L. Shouel, University of Wisconsin-Madison, 
630 West 168th Street, P&S Box 16, New York, NY 10032, United 
States. E-mail: shouel@wisc.edu

e.e. sunderMann, a. bIeGOn, L. rubIn, r. LIPTOn, 
s. Landau & P.M. MaKI. Does the Female Advantage in Verbal 
Memory Mask Alzheimer’s Disease Pathology?
Objective: There is a growing recognition of sex differences in Alzhei-
mer’s disease (AD). Females show an advantage over males on tests 
of verbal memory, which are used to diagnose AD and its precursor, 
amnestic mild cognitive impairment (aMCi). Women retain this advan-
tage in aMCi despite reduced hippocampal volume and temporal lobe 
glucose metabolism. Here we examined whether this female advantage 
endures despite evidence of AD-specific pathology, temporal lobe and 
cortical amyloid-β (Aβ) deposition measured with [18F]AV45 (flor-
betapir) positron emission tomography.

Participants and Methods: Participants with normal cognition 
(n=304), aMCi (n=515), and AD dementia (n=175) were drawn from 
the Alzheimer’s Disease neuroimaging initiative (ADni). Across and 
within diagnostic groups, we conducted linear regressions to examine the 
interaction of sex with temporal and cortical Aβ burden on immediate 
and delayed recall on the rey Auditory Verbal learning Test (rAVlT) 
adjusting for age, education, and APoe4.
results: Across groups, the sex-temporal Aβ interactions were signifi-
cant for both rAVlT outcomes and the sex-cortical Aβ interaction was 
significant for delayed recall only. Women outperformed men among 
those with low to moderate Aβ burden, but not among those with 
high Aβ burden. in diagnosis-stratified analyses, a significant sex-Aβ 
(temporal and cortical) interaction was observed for delayed recall in 
the aMCi group, but not in the normal or AD dementia groups.
Conclusions: Thus, women maintain a verbal memory advantage 
over men in aMCi despite similar levels of AD pathology. Although this 
advantage may benefit women by delaying verbal memory impairment 
until more advanced pathology, it may delay diagnosis of aMCi and 
treatment intervention.
Correspondence: Erin E. Sundermann, PhD, Neurology, Albert Einstein 
College of Medicine, 1207 Herschel Woods Ln., Cincinnati, OH 45208, 
United States. E-mail: erin.sundermann@einstein.yu.edu

u.M. VenKaTesan, e.K. FesTa, b.r. OTT & W.C. HeIndeL. 
What Drives Driving: Differences in the Relationship of Visual 
Search and Sensory Binding to Driving Performance between 
Healthy Aging and Alzheimer’s Disease.
Objective: Patients with Alzheimer’s disease (AD) demonstrate deficits 
in cross-cortical visual feature binding that are distinct from age-related 
changes in selective attention. This may have consequences for driving 
performance given the demands placed on multisensory integration. 
The current study examined the relationship of visuospatial search and 
sensory binding to driving in elderly controls (eC) and patients with 
early AD.
Participants and Methods: Patients (n=71) and eC (n=40) completed 
a visual search task requiring either luminance-motion (l-M) or 
color-motion (C-M) integration, analogs of intra- and cross-cortical 
binding, respectively. standardized road test and naturalistic (video 
recorded) driving data were collected along with clinical screening 
measures commonly used in driving evaluations (e.g., Trail Making 
A&B, Clock Drawing).
results: Visual search and clinical test scores were differentially related 
to driving behavior in each group. Both l-M and C-M visual search and 
Trails B were associated with standardized road test performance in 
eC, while C-M integration, Trails A, and Clock Drawing were associ-
ated with naturalistic driving performance in AD. stepwise regressions 
indicated that Trails B and l-M measures best predicted standardized 
road test performance in eC, while C-M integration and Clock Drawing 
best predicted naturalistic driving performance in AD. Backward logistic 
regression analyses also indicated that C-M integration and Trails A best 
predicted group membership.
Conclusions: Findings suggest that while selective attention is most 
relevant to driving behavior in eC, multisensory integration may be 
most sensitive to driving in AD. This latter relationship may only emerge 
in naturalistic settings, which better reflect patients’ driving behavior. 
Measures of visual integration may offer distinct insights into driving 
behavior. The study findings thus have important implications for the 
assessment of driving competency in both healthy elders and those with 
early AD.
Correspondence: Umesh M. Venkatesan, MS, Psychiatry and Human 
Behavior, Alpert Medical School of Brown University, 190 Thayer St., 
Providence, RI 02912, United States. E-mail: umi414@gmail.com
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C. VILa-CasTeLar, J.J. Ly, L. KaPLan, K. Van dyK, 
e. GaMMada, J. berGer, L.O. MaCIna, J. sTeWarT & 
n.s. FOLdI. Long-term cognitive effects of Donepezil treatment 
in patients with Alzheimer’s disease: The role of attention.
Objective: Cholinesterase inhibitors (Cheis), widely used in the treat-
ment of Alzheimer’s disease (AD), increase the level of available acetyl-
choline, a neurotransmitter linked to attentional functions. our group 
demonstrated that a sensitive measure of attention, the Attentional Blink 
(Blink), detected treatment response and predicted 6-month global and 
neuropsychiatric function after only 6 weeks of treatment, while global 
(i.e., Alzheimer’s Disease Assessment scale-Cognitive; ADAs-Cog) and 
domain-specific measures did not. However, to date, the Blink has not 
been used to assess long-term effects of Cheis. We hypothesized that 
responders to treatment would also maintain blink accuracy under high-
load demands after 6 months of Donepezil.
Participants and Methods: 23 participants newly diagnosed with 
AD, treated with de novo Donepezil (5mg), were assessed at baseline 
(T1) and after ≈6 months of treatment (T2). Treatment ‘responders’ 
(n=9) vs. ‘non-responders’ (n=14) were categorized on the basis of 
ADAs-Cog change score. The Blink targeted top-down accuracy under 
high load intervals (133 & 266ms). global cognition (ADAs-Cog; Mini 
Mental status exam, MMse), memory (Hopkins Verbal learning Test, 
HVlT), and language (Category Fluency Test) were also assessed. 
Wilcoxon signed-rank tests compared baseline to 6-month performance.
results: responders maintained baseline performance on all measures. 
non-responders decreased Blink accuracy of the 266ms interval (69% 
(T1) to 54% (T2), z=-2.22, p=.03, d=.94) and global cognition (MMse, 
24.9 (T1) to 22.5 (T2), z=-2.37, p=.02, d=.96), but did not deteriorate 
at the 133ms interval or on memory or language.
Conclusions: long-term Donepezil treatment prevented decay of 
MMse global function and top-down attention in responders to 6-month 
treatment. These results further support the utility of sensitive measures 
of attention to detect, evaluate and predict short and long-term treat-
ment effect of Cheis.
Correspondence: Clara Vila-Castelar, Ph.D. in Clinical Psychology, 
Psychology, Queens College and The Graduate Center, CUNY, 6530 
Kissena Boulevard, Psychology Department, Queens, NY 11367, United 
States. E-mail: clara.vilacastelar@qc.cuny.edu

G. WaGner, G. HOLGuIn, T. sLOnIM, J. rOsen & L. Haase-
aLasanTrO. Pilot Study Examining the Neuropsychological 
Profiles of Dementia with Lewy Body and Alzheimer’s Disease.
Objective: Dementia with lewy Body (DlB) is the second most common 
form of dementia after Alzheimer’s disease (AD). DlB is characterized 
by cognitive decline (e.g., memory, visuospatial skills), as well as clin-
ical features including fluctuations in awareness, visual hallucinations, 
and extrapyramidal symptoms. There can be considerable overlap in 
the neuropsychological profiles of DlB and AD; therefore DlB can be 
difficult to differentiate from AD. neuropsychological testing can aid 
in differential diagnoses between DlB and AD. For example, recent 
literature demonstrates that patients with DlB perform significantly 
better on verbal memory tests than patients with AD. However, DlB 
patients perform significantly worse on tests of visuospatial skills and 
attention compared to AD patients.
Participants and Methods: The pilot study examined differences in 
neuropsychological performance in community-based neurology center 
patients diagnosed with probable DlB (n=8) and probable AD (n=8). 
Patients were matched based on age, education, and gender. each 
patient underwent a neurological exam, clinical interview and completed 
a battery of standardized neuropsychological tests measuring attention, 
language, executive functions, processing speed, memory, visuospatial 
skills, and motor abilities.
results: our preliminary findings suggest that DlB patients performed 
significantly better on tests of verbal memory and worse on tests of 
figural memory compared to AD patients. Additionally, DlB patients 
performed significantly worse on tests of visuospatial skills, attention, 
and processing speed compared to AD patients.

Conclusions: These pilot findings, duplicated in a community-based 
neurology center sample, support prior research suggesting differences 
in performance of memory, visuospatial skills, and attention/processing 
speed between DlB and AD. These pilot findings provide additional 
support for the generalizability of neuropsychological findings from a 
research setting into a community-based sample.
Correspondence: Gabrielle Wagner, The Neurology Center, 1533 
Lorraine Drive, Encinitas, CA 92024, United States. E-mail: 
gabriellemwagner@gmail.com

C.W. WaTsOn, J.J. ManLy, a.M. brICKMan & L.b. zaHOdne. 
Racial Discrimination is Associated with Cortical Thinning in 
Alzheimer’s Disease Signature Regions in African American Older 
Adults.
Objective: elderly African Americans and latinos often exhibit worse 
cognitive and brain health outcomes than Whites and have a higher 
incidence of Alzheimer’s disease (AD). Chronic stress is also associ-
ated with poorer brain health, but the potential impact of stressful 
experiences related to race/ethnicity such as persistent discrimination 
is not well understood. This cross-sectional study examined how racial 
discrimination and socioeconomic status relate to AD-related structural 
brain outcomes in a multi-ethnic cohort of older adults.
Participants and Methods: 216 dementia-free older adults (22% 
latino, 42% African-American, 36% White) in the Washington 
Heights-inwood Columbia Aging Project underwent structural magnetic 
resonance imaging and responded to questionnaires on major life event 
discrimination and socioeconomic status. We quantified cortical thick-
ness in nine Alzheimer’s disease signature regions. We evaluated asso-
ciations between racial discrimination, financial assets, and a cortical 
thickness composite across racial/ethnic groups, adjusting for age, 
gender, education, and reading level.
results: African-Americans reported more racial discrimination than 
latinos and Whites. racial discrimination was negatively associated 
with cortical thickness in African Americans, but not Whites or latinos. 
A significant interaction between racial discrimination and financial 
assets revealed that reporting lower financial assets was more associated 
with cortical thinning among African Americans who reported experi-
encing racial discrimination.
Conclusions: our findings suggest that chronic negative social expe-
riences are associated with worse outcomes in brain areas tied to AD 
in elderly African-Americans. Brain outcomes appear to be worst for 
African Americans who report both racial discrimination and low socio-
economic status.
Correspondence: Caitlin W. Watson, Psychology and Urban Studies, 
Department of Neurology and Taub Institute for Research on Alzheimer’s 
Disease and The Aging Brain, Columbia University Medical Center, 450 
West 149th Street, Apt # 32, New York, NY 10031, United States. E-mail: 
caw2153@columbia.edu

G. WeIssberGer, J. sTrOnG, M.W. bOndI & n. sTrICKer. 
Diagnostic accuracy of memory measures in Alzheimer’s dementia 
and Mild Cognitive Impairment: A systematic review.
Objective: With an increasing focus on biomarkers in the field of 
dementia research, it is important to highlight the role of neuropsy-
chological testing in detecting mild cognitive impairment (MCi) and 
Alzheimer’s dementia (AD). This systematic review summarizes sensi-
tivity and specificity of memory measures in identifying patients with 
MCi or AD relative to healthy elderly controls (HC).
Participants and Methods: in line with PrisMA (Preferred reporting 
items for systematic reviews and Meta-Analyses) standards, we ran 
a PubMed search of studies published before 1/24/2015. key words 
included in the search were: [neuropsychological Tests] or [neuropsy-
chology] and [Alzheimer] or [MCi] and [sensitivity] or [specificity] or 
[roC]. Additional studies were identified based on prior knowledge 
and record review. studies that did not report diagnostic accuracy data 
for episodic memory measures, did not implement widely accepted 
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diagnostic criteria for MCi or AD, or had flawed methodology were 
excluded. in total, 66 studies were identified.
results: AD vs. HC (n=39 studies) and MCi vs. HC (n=31 studies) 
comparisons revealed high sensitivity and specificity (≥80% for AD 
comparisons, based on guidelines put forth by the 1998 consensus report 
of the Working group on Molecular and Biochemical Markers of AD; 
≥ 70% for MCi comparisons) for measures of immediate and delayed 
memory, especially those involving word-list recall. reviewing measures 
that differentiated AD from other dementias (n=9 studies) yielded mixed 
results, with generally high sensitivity in the context of low or variable 
specificity across studies and measures.
Conclusions: Diagnostic accuracy values for differentiating AD and 
MCi from HCs are promising. results of the review highlight memory 
measures that hold promise for detection of preclinical AD. emphasizing 
diagnostic test accuracy statistics over null hypothesis testing in future 
studies will promote the ongoing use of neuropsychological testing as the 
broader Alzheimer’s field relies increasingly upon biomarkers.
Correspondence: Gali Weissberger, Ph.D., Geriatric Research Education 
and Clinical Centers, West Los Angeles Veteran's Administration, 15133 
Dickens St, Apt. D, Sherman Oaks, CA 91403, United States. E-mail: 
gweissbe@gmail.com

r. TaIPa, C. PInTO, J. Fernandes, s. neVes, P. PInTO, 
L. sOusa, a. COrreIa, e. sanTOs, n. sOusa & s. CaVaCO. 
Higher levels of CSF phosphorylated tau correlate with younger 
age and poorer memory in Alzheimer’s disease.
Objective: increasing age is the most important risk factor for devel-
oping Alzheimer’s disease (AD) and memory impairment is the most 
important cognitive marker of the disease. Cerebrospinal fluid (CsF) 
levels of b-amyloid (Ab 1-42), total Tau (hTau) and phosphorylated 
Tau (pTau) have been accepted as valid biomarkers in the diagnosis 
of AD. our aim was to explore the associations between age, neuropsy-
chological performance, and CsF biomarkers in AD.
Participants and Methods: Twenty-four consecutive patients with 
probable AD (15 women; mean age at onset=62.5, sd=8.5; mean age 
at study=64.8, sd=8.7; mean global Deterioration scale=3.8, sd=0.6) 
according to the niA recent criteria (Mckhann et al. 2011) from our 
dementia outpatient clinic were included in the study. Data regarding 
age at onset, age at study, performance on the Dementia rating scale-2 
(Drs-2), and CsF biomarkers (pTau, total Tau and Ab 1-42) were 
collected contemporaneously. Drs-2 scores were adjusted to the 
patients’ age and education according to national norms. Pearson’s 
correlations and multiple linear regressions were used for data analyses.
results: pTau correlated negatively with age at onset (r=-0.483) and 
with age at study (r=-0-500). Both total Tau (r=-0.442) and pTau 
(r=-0.508) correlated negatively with the memory subscale of the 
Drs-2, but not with the total score. pTau remained statistically associ-
ated (p<0.05) with age at onset (and age at study) and memory subscale 
score when these variables were considered as covariates.
Conclusions: The study results provide support to previous reports that 
younger AD patients have higher levels of CsF Tau and that CsF pTau 
levels may reflect the neuropathological basis of memory impairment 
in AD.
Correspondence: Sara Cavaco, Neurology, Centro Hospitalar do Porto - 
Portugal, Largo Prof. Abel Salazar, Porto 4099-001, Portugal. E-mail: 
smcavaco@icbas.up.pt

s. rOGers & C.e. HarrIsOn. Clarifying the Types of Memory 
Deficits in Alzheimer’s Disease.
Objective: some studies have shown that memory deficits related to 
Alzheimer’s disease (AD) are more prominent for verbal relative to 
nonverbal information. However, this study examines if it might be more 
accurate to make a distinction between learning and retrieval/recall, and 
between types of verbal and nonverbal memory.
Participants and Methods: 50 older adults (27 women,  
M age = 78.20, M education = 14.18) with AD completed the  

BVMT-r, roCF, HVlT-r, and subtests of the WMs-iV as part of 
outpatient neuropsychological evaluations.
results: Paired samples t-tests showed that those with AD performed 
significantly worse on BVMT-r Trials 1–3 than roCF 3’, roCF 30’, 
logical Memory i & ii, and HVlT-r Trials 1-3. BVMT-r Delayed 
recall scores were significantly worse than roCF 3’ & 30’, and logical 
Memory i & ii. Performance on HVlT-r Delayed recall was signifi-
cantly worse than logical Memory i & ii, HVlT-r Trials 1–3, and 
roCF 3’ & 30’. scores on logical Memory ii were significantly lower 
than logical Memory i and roCF 3’, and roCF 30’ performance was 
worse than logical Memory i and roCF 3’. All ps < .05.
Conclusions: The memory measures most sensitive to AD are delayed 
recall versions of verbal supraspan lists and both the learning and 
delayed recall paradigms of nonverbal tasks with time constraints. 
Within verbal memory, performance on delayed recall is differentially 
worse than learning. There is no difference in patients’ ability to learn 
stories versus a list of words, but their list recall is significantly worse 
than their story recall. Within visual memory, delayed recall is signifi-
cantly worse than learning only when time constraints are absent, and 
there is worse visual learning and delayed recall when restricted by time 
constraints. To understand the memory deficits in AD, it appears most 
accurate to make distinctions between learning and delayed recall and 
between types of verbal and nonverbal abilities.
Correspondence: Steve Rogers, Ph.D., Psychology, Westmont College, 
955 La Paz Road, Santa Barbara, CA 93108, United States. E-mail: 
sarogers@westmont.edu

Movement and Movement disorders

K.d. MaHdaVI & s. rOGers. Examining the Effects of Anxiety 
on Cognition Among Those with Parkinson’s Disease.
Objective: studies have shown that anxiety negatively impacts cognitive 
performance. There is also considerable documentation of patients with 
Parkinson’s disease (PD) who suffer from anxiety. This study explores 
the relationship between anxiety and cognitive performance among 
those with parkinsonian pathology.
Participants and Methods: 115 patients (38 women, M age = 74.58, 
M education = 15.26) participated in comprehensive neuropsycholog-
ical assessment as part of outpatient neurology evaluations. Measures 
completed included HVlT-r, BVMT-r, Trailmaking, BnT, rCFT, and 
subtests from WAis-iV, WMs-iV, and DkeFs.
results: There were significant negative correlations between overall 
anxiety and WAis-iV Arithmetic, Coding, and Block Design, Trails A, 
and HVlT-r Delayed recall, ps < .05. When anxiety was divided into 
levels, t-test analyses showed that those with any level (mild-to-severe) 
of state anxiety performed significantly worse on WAis-iV Arithmetic, 
Coding, and Block Design, Trails A, DkeFs Color naming, WMs-iV 
logical Memory i, and DkeFs inhibition, ps < .02, than those without 
any state anxiety. Those who had moderate-to-severe levels of state 
anxiety performed significantly worse than those with mild levels of state 
anxiety on HVlT-r Delayed recall and WAis-iV Picture Completion, 
ps < .05.
Conclusions: The cognitive profiles of those with parkinsonian 
pathology appear to directly vary with levels of anxiety. greater levels of 
anxiety correlate with worse working memory, visual processing speed, 
verbal delayed recall, and visuospatial construction. even those with 
mild anxiety exhibit worse executive functions, visual processing speed, 
verbal memory for contextual information, and visuospatial construc-
tion than those who do not endorse any anxiety. And the more severe the 
degree of state anxiety, the greater the reduction in nonverbal delayed 
recall and visual perception. in part, anxiety appears to exacerbate some 
of the deficits already associated with PD.
Correspondence: Steve Rogers, Ph.D., Santa Barbara, CA 93108, 
United States. E-mail: strogers@westmont.edu
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a. GOnçaLVes, a. Mendes, n. VILa-CHã, I. MOreIra, 
J. Fernandes & s. CaVaCO. Criterion validity of UPDRS-I in 
the detection of cognitive impairmentin Parkinson’s disease.
Objective: To explore the validity of the first item of unified Parkin-
son’s Disease rating scale-section i (uPDrs-i) to identify cognitive 
impairment (Ci) in Parkinson’s disease (PD) patients.
Participants and Methods: 269 consecutive patients with PD (52% 
men; age=68±11; education=6±4; disease duration=9±6; levodopa 
equivalent dose=874mg±548; uPDrs-iii-off=33±11; Hoehn & 
yahr=2.7±0.8) performed the Dementia rating scale-2 (Drs-2). The 
5th percentile of age and education adjusted scores (based on normative 
data) was used to identify impaired performance on Drs-2 and was 
used as criterion for Ci. Based on a clinical interview, and blinded to 
the neuropsychological assessment, a neurologist answered the first item 
of uPDrs-i.
results: 181 patients (67.3%) scored above the cut-off of impairment 
on Drs-2 and 88 (32.7%) were identified with Ci. According to the 
neurologist assessment, 155 patients (57.6%) did not have cognitive 
difficulties (score 0), 88 (32.7%) had just mild memory loss (score of 1);  
and 26 (9.7%) had moderate or severe cognitive difficulties (scores 2-4). 
in this assessment, scores >0 had a specificity of 67.4% and a sensitivity 
of 62.5% to detect Ci, whereas scores of 2-4 had a specificity of 99.4% 
and a sensibility of 28.4%. The positive predicted value of the ≥2 cut-off 
was 96.2% and the negative predicted value was 74.1%.
Conclusions: This study points to the limited validity of a clinical 
judgment without formal assessment tools in the identification of Ci in 
PD. These findings reinforce the need for formal neuropsychological 
assessment in movement disorders settings.
Correspondence: Sara Cavaco, Neurology, Centro Hospitalar do Porto - 
Portugal, Largo Prof. Abel Salazar, Porto 4099-001, Portugal. E-mail: 
smcavaco@icbas.up.pt

L.r. aLaMeddIne, K.a. WyMan-CHICK, s.a. sPerLInG & 
C.a. MannInG. Depression Does Not Impact Verbal Fluency 
in Individuals with Early-Stage Tremor-Dominant Parkinson’s 
Disease.
Objective: studies examining the effects of depression on verbal fluency 
in patients with tremor-dominant Parkinson’s disease (TDPD) have 
yielded mixed results. Verbal fluency is mediated by the frontal lobes, 
to varying degrees depending on the type of fluency. Depression has 
also been linked to frontal lobe dysfunction and associated with reduced 
fluency. We hypothesized that depressed individuals with TDPD would 
have significantly lower verbal fluency compared to non-depressed indi-
viduals with TDPD.
Participants and Methods: Data were obtained from the Parkinson’s 
Progression Markers initiative (PPMi). We analyzed 148 tremor-dom-
inant individuals diagnosed with early-stage PD (age=67.6±5.3, educa-
tion=15.6±3.2). Depression was defined as a score of >5 on the geriatric 
Depression scale-short Form (depressed n=53, not depressed n=95). 
Two one-way AnoVAs were conducted to assess for differences in letter 
(F) and category (Animals) verbal fluency between the two groups.
results: groups did not differ in age, education, or scores on the 
Montreal Cognitive Assessment (MoCA). levene’s test of equality was 
not significant for either condition, therefore equal variances were 
assumed. group differences for letter fluency, F(1, 147)=0.14, p=.71, 
and category fluency, F(1, 147)=0.13, p=.72, were not significant.
Conclusions: There was no significant difference between verbal 
fluency in depressed vs. non-depressed individuals with early-stage 
TDPD. Although depression is often thought to negatively impact 
performance on cognitive measures with a processing speed compo-
nent, depression does not play a significant role in verbal fluency in 
early-stage TDPD. The clinical implications of these findings indicate 
that verbal fluency in this population can be interpreted independent 
of depression.

Correspondence: Lama R. Alameddine, Psy.D., Neurology, University of 
Virginia, 1215 Lee St., Charlottesville, VA 22903, United States. E-mail: 
lr.alameddine@gmail.com

e.r. aPPLeMan, J. HIMaLI, a. CrOnIn-GOLOMb, s. FranK & 
r. au. Using Multigenerational Longitudinal Research to Examine 
for Cognitive Differences Pre-Diagnosis in Parkinson’s Disease.
Objective: Marked heterogeneity in neuropsychological (nP) defi-
cits characterizes Parkinson’s disease (PD). little research has been 
conducted on pre-diagnostic cognitive changes despite reports of defi-
cits in newly diagnosed patients. Current conceptualization of neuro-
degeneration in PD predicts that the earliest deficits in attention and 
arousal may arise from brainstem pathology that precedes progression 
to midbrain substantia nigra; hence, precede PD diagnosis. identifying 
cognitive changes pre-diagnosis would add to known PD biomarker risk 
factors and may lead to treatments that significantly slow progression, 
improve prognosis, and allow opportunities for prevention.
Participants and Methods: This project capitalized on the Framingham 
Heart study (FHs) 6+ decades of data, with its rigorous prospective 
follow-up of a community-based sample. study sample consisted of 
33 participants with PD who had a nP assessment between 1-3 years 
pre-PD diagnosis and 3 control participants for each PD case, matched 
for age, sex, and calendar year in which nP data were obtained. Perfor-
mance on the Mini-Mental state examination (MMse) and nP tests of 
verbal and visual memory, attention and executive functioning, abstract 
reasoning, and verbal fluency was compared for control participants and 
PD cases tested pre-diagnosis.
results: no significant differences were found between control partic-
ipants and PD cases tested pre-diagnosis for either the MMse or any of 
the nP assessment variables.
Conclusions: Traditional nP tests did not detect cognitive deficits prior 
to PD diagnosis. Future research employing more sensitive measures 
with the ability to capture changes in attention and arousal may be 
required to reveal the early presence and trajectory of cognitive changes 
in PD.
Correspondence: Erica R. Appleman, M.A., Psychology, Boston 
University, 134 Horace Street, Boston, MA 02128, United States. 
E-mail: ericaa@bu.edu

s.J. CrOWLey, J.J. Tanner, n.a. sCHWab, L. HIzeL & 
C.C. PrICe. Contribution of Cortical White Matter to Motor 
Sequence Learning in Parkinson’s Disease.
Objective: Parkinson’s disease (PD) might be associated with motor 
sequence learning (Msl) deficits, but the neurophysiological mech-
anism causing this impairment is not well defined. Hélie et al (2015) 
proposed that the basal ganglia (Bg) initiates procedural motor learning 
and transfers learned sequences to cortex over time, implying dysfunc-
tion of the Bg in PD may impair coordination of Msl in cortex. Thus, 
individuals with PD may be more reliant on connectivity in the cortex 
for Msl. This study assessed the correlation between Msl and cortical 
white matter integrity, with the hypothesis that connectivity would 
positively correlate with task performance in PD participants but not 
in controls.
Participants and Methods: 80 participants (40 early to mid-stage, 
non-demented PD, 40 control) performed the Digit symbol Copy 
(Ds-Copy) task, with improvement over 15 second intervals used to 
measure Msl. White matter fractional anisotropy (FA) of the left 
supplementary motor area (sMA) was used as a measure of cortical 
white matter integrity. An AnCoVA compared PD patients and controls 
on Ds-Copy performance over time. Ds-Copy performance was also 
compared between right side and left side symptom onset groups. A 
logistic regression compared the association between FA and Ds-Copy 
improvement (Time 6-Time 2) in each group.
results: PD participants trended towards completing fewer symbols 
overall (p=.087) but with no group by time interaction. sMA FA did 
not differ between groups and white matter integrity did not predict 
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Ds-Copy performance for either group. PD with left side onset did not 
differ from controls in Ds-Copy performance, while right side onset 
did (p=.048).
Conclusions: This outcome supports several studies that have found 
intact Msl in PD and provides new evidence of differentiation of 
Ds-Copy performance by side of onset. Future studies should expand 
connectivity measures beyond motor cortex and use a more variable 
sample of PD individuals both on medication and off medication.
Correspondence: Samuel J. Crowley, Clinical and Health Psychology, 
University of Florida, 2220 SW 34th Street Apt 207, Gainesville, FL 
32608, United States. E-mail: samjcrowley@ufl.edu

a.n. deVITO & J. MOHLMan. Neuropsychological Outcomes of 
a Combined CBT and Executive Skills Training Intervention for 
Anxious Parkinson’s Patients.
Objective: A novel 12-week combined cognitive behavioral therapy 
(CBT) and cognitive training intervention for neurocognitive func-
tioning and mood was tested in 14 patients with Parkinson’s Disease 
(PD).
Participants and Methods: Patients with primary diagnosis of an 
anxiety disorder and mild-to-moderate PD were recruited through 
an urban hospital. Participants completed measures of anxiety (BAi, 
sTAi, HAM-A) and depression (BDi, HAM-D) and a neuropsycho-
logical battery that measured memory, processing speed, verbal and 
nonverbal executive functions, and cognitive flexibility. Participants 
then completed an 8-week waiting phase followed by a second baseline 
alternate form assessment. immediately thereafter, participants began 
CBT and Attention Process Training (APT) provided by supervised 
graduate-level trainees. APT is an eF skills program that progresses in a 
hierarchical manner, with each session’s tasks increasing in complexity. 
After treatment, participants were assessed to determine if the interven-
tion was successful in reducing anxiety and improving neurocognitive 
functioning. Clinicians completed the HAM-A at 3-month follow-up to 
determine if any reduction in anxiety symptoms was maintained over 
time. Paired t-tests were employed to compare pre- and post-interven-
tion measures of anxiety and neuropsychological functioning.
results: results indicated no significant changes in anxiety or depres-
sion between baseline 1 and baseline 2. From baseline 2 to post-treat-
ment, there were significant improvements on the sTAi, BDi, and 
HAM-D, and at 3-month follow-up, the HAM-A. results indicated that 
there were no significant changes between baseline assessments or at the 
post-treatment time point on any neuropsychological domain.
Conclusions: The results of this pilot study suggest that this interven-
tion may be successful at reducing anxiety symptoms, but may need to 
be modified to improve neurocognitive functioning. larger, randomized 
control trials are needed to determine the efficacy and limitations of 
this intervention.
Correspondence: Alyssa N. DeVito, M.A., Child and Adolescent 
Psychiatry, Columbia University, 635 W. 165th Street, 6th Floor, New 
York, NY 10032, United States. E-mail: and2129@tc.columbia.edu

K. dHIMa, M. CLeM, H. WadsWOrTH, r.b. deWey, 
P.e. O’suILLeabHaIn & L. LaCrITz. Hyperlipidemia in 
Parkinson’s Disease: Protective Against Cognitive Decline?
Objective: Various oxidative stress conditions (osC) have been linked 
to increased risk of cognitive impairment in the general population. 
However, this association remains unclear in Parkinson’s disease (PD). 
Previous analysis of the current dataset identified hyperlipidemia (HlD) 
as protective against cognitive decline in a longitudinal PD cohort. This 
study examined the additive effect of osC on cognitive change over time, 
while attempting to parse out the role of HlD.
Participants and Methods: Fifty-one individuals with PD 
[Mage=63.98(9.17)] underwent cognitive assessment at baseline (T1) 
and 5 years (T2) as part of a larger study. Forward regression analyses 
were performed to measure the predictive value of total osC and covari-
ates on cognitive outcomes. osC included hypertension, diabetes, heart 

disease, stroke, rheumatic disease, cancer, and elevated plasma homo-
cysteine. Covariates included HlD, PD age of onset, and PD duration. 
Cognitive change scores were calculated (T2-T1) for selected measures: 
rey-osterrieth Complex Figure (rey-o; immediate and delayed recall), 
Block Design, Digit span, and Hopkins Verbal learning Test–revised 
(delayed recall). Bonferroni correction for multiple comparisons was 
applied (α=.01).
results: Analyses revealed no impact of total osC on cognitive outcomes 
(all p>.01). However, beta weights identified HlD and younger age of 
onset as significant protective factors for rey-o immediate and delayed 
recall performance (both p=.005).
Conclusions: An additive effect of oxidative stress on cognitive change 
was not detected in this PD cohort. However, hyperlipidemia diagnosis 
appeared to be a protective factor against cognitive decline, particularly 
in visual memory. These findings are supported by previous studies 
demonstrating protective effects of hyperlipidemia as well as statins 
on rate of disease progression and cognitive outcomes in PD. Further 
efforts are warranted to characterize the specific role of hyperlipidemia 
and associated treatments on cognition in PD.
Correspondence: Kaltra Dhima, Clinical Psychology, Psychiatry, 
University of Texas Southwestern Medical Center, University of Texas 
Southwestern Medical Center, 5323 Harry Hines Blvd., Dallas, TX 
75390-9044, United States. E-mail: Kaltra.Dhima@UTSouthwestern.
edu

s. eLLIs, n. edeLsTyn & T. sHePHerd. A Study Designed 
to Examine the Feasibility of a Randomized Single-Blind Cross-
Over Trial That Will Assess the Effects of the Second Generation 
Dopamine Agonists, Pramipexole Prolonged Release and 
Ropinirole Modified Release, on Cued Recall Memory in Idiopathic 
Mild or Moderate Parkinson’s Disease Without Cognitive 
Impairment.
Objective: The aim of this 24 month study was to assess the feasi-
bility of a cross-over design to explore the effects of ropinirole modified 
release (rPr) and pramipexole prolonged release (PPX) on cued-recall 
memory in Parkinson’s disease (PD). As the design required patients to 
switch from their prescribed dopamine agonist (PPX to rPr, or rPr to 
PPX), our first objective was to examine safety of switching between the 
investigative medicinal products (iMPs); our second primary objective 
was to obtain estimates of cued-recall to inform a power calculation for 
a definitive trial.
Participants and Methods: Patients were randomised in a 1:1 ratio 
to 2 treatment arms and administered each iMP for 8 weeks. The arms 
differed only in the sequence the iMPs were administered. Memory was 
assessed on- and, following a washout period resulting in 93.75% iMP 
elimination, oFF-medication.
results: 220 patients were screened for eligibility. 81 patients were 
invited to take part, of whom 53 declined to participate or did not 
respond. 145 were excluded because they did not meet the inclusion 
criteria or failed at screening. 22 patient-participants consented, of 
which 16 completed the study (defined as completed the memory assess-
ment sessions on their assigned iMP).
There were no serious adverse events. rates of non-serious adverse 
events and adverse reactions were equivalent between the iMPs.
A comparison of cued-recall difference scores between the on vs oFF 
conditions for patients entering the study on PPX vs rPr (0.034, 95% 
confidence intervals: -0.07-0.13; and -0.02, Cis: -0.09-0.06) indicated 
that with a statistical power of 0.95, an effect size of 0.41 and a signif-
icance level of 0.5, a total of 128 patients would be needed to conduct 
a fully powered rCT.
Conclusions: This study presented challenges to recruitment both in 
design and execution and while it was a major aim of the study to assess 
this, evaluation of these challenges also provided the opportunity to 
explore how these could be overcome for future studies in this area.
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Correspondence: Simon Ellis, MD, Neurology, University Hospitals of 
North Midlands NHS Trust, Neurology Research Unit, First Floor, Block 
B, Royal Stoke Hospital, Stoke on Trent ST4 6QG, United Kingdom. 
E-mail: simon.ellis@uhns.nhs.uk

r.J. Fee, b. yaFFe & P.J. MaTTIs. Poor recognition memory in 
Parkinson’s disease may indicate the comorbidity of Alzheimer’s 
disease.
Objective: substantial evidence supports that Parkinson’s disease (PD) 
is associated with a cognitive deficit in memory retrieval. This deficit is 
likely related to PD specific variables such as focal cell death, imbalance 
in dopamine–acetylcholine or disruption in neural networks. our data 
suggest that recognition memory on the BVMT is relatively preserved 
in 74% of the sample, which leaves 26% as outliers. The origin of these 
differences is not clear, however it is possible that there is a second 
pathology. specifically studies have found that up to 50% of patients 
with PD have Alzheimer’s disease (AD) pathology at the time of autopsy. 
We hypothesized a significant relationship between recognition and 
general cognitive decline and that overall cognitive functioning would 
be significantly different for those with a deficit in recognition suggesting 
that poor discriminability is related to the comorbidity of AD.
Participants and Methods: 74 participants (54 males and 20 females) 
diagnosed with PD ranging in age from 42 to 81 (M = 62.05 ± 9.04) 
with 8 to 20 years (M = 15.19 ± 2.76) of education were included 
in the study. Measures: Dementia rating scale-2 (Drs) total scores 
and the Brief Visuospatial Memory Test-revised (BVMT) recogni-
tion Discrimination index were analyzed using spearman correlation. 
BVMT discriminability scores were categorized into preserved (≥5) and 
impaired (<5) groups and performance was compared on Drs using 
a one-way AnoVA.
results: A significant correlation between BVMT and Drs scores 
(rs(72) = .38, p <.01) was found. There was also a significant differ-
ence between BVMT groups (F(1, 72) = 17.65, p < .01) such that the 
BVMT poor discriminability group performed significantly lower on 
overall cognitive functioning.
Conclusions: results revealed a recognition memory deficit in PD 
is associated with general cognitive decline. These findings suggest 
a recognition deficit in PD may indicate the comorbidity of AD and 
potential differences in the neuropathological correlates of PD patients 
with dementia.
Correspondence: Robert J. Fee, Sergievsky Center, Columbia University/
Queens College, 630 West 168th St. PH19, New York, NY 10032, United 
States. E-mail: rf237@columbia.edu

C.e. HarrIsOn & s. rOGers. Specifying the Nonverbal Memory 
Impairments that Characterize Parkinson’s Disease.
Objective: studies have shown that memory deficits related to Parkin-
son’s disease (PD) are more prominent in nonverbal relative to verbal 
information. less clear are the particular types of nonverbal memory 
problems. Are the deficits in learning, recall, recognition, or time-based 
memory skills? Dopaminergic and cholinergic neuronal systems influ-
ence acquisition and retrieval, but not storage, in PD, so there might 
be worse learning relative to recall. This study attempts to clarify the 
specific type of nonverbal memory impairments associated with PD.
Participants and Methods: 115 older adults (38 women, M age = 
74.58, M education = 15.2) who had been diagnosed with PD completed 
the BVMT-r and roCF as part of outpatient neuropsychology evalua-
tions. All patients were taking carbidopa-levodopa.
results: Paired samples t-tests showed that those with a parkinsonian 
pathology performed significantly worse on BVMT Trials 1 – 3 Total 
than roCF 3’, t(66) = -5.48, p < .001, and roCF 30’, t(53) = -3.52, p 
< .001, but not BVMT Delayed recall. Their scores on BVMT Delayed 
recall were significantly worse than roCF 3’, t(66) = -5.62, p < .001, 
and roCF 30’, t(53) = -3.58, p < .001. Moreover, they demonstrated 
worse roCF 30’ than roCF 3’, t(57) = -3.52, p < .001.

Conclusions: results indicate those with PD have significantly worse 
nonverbal learning and memory when limited by time than when time 
constraints are absent. However, when time constraints are lifted, 
delayed recall seems to be worse than initial learning. This suggests 
that the nonverbal memory deficits related to PD are not necessarily 
related to learning, but may differentially impact time-based memory 
performance, perhaps due to problems with processing speed, but when 
time constraints are absent, delayed recall seems to be worse than 
initial learning. These findings clarify the specific types of nonverbal 
memory problems associated with PD, which can aid differential diag-
noses compared to other pathologies and provide targets for cognitive 
intervention.
Correspondence: Cory E. Harrison, PhD, Neuropsychology, Pacific 
Neuroscience Medical Group, 515 W Foothill Blvd, Unit A, Monrovia, 
CA 91016, United States. E-mail: cburns12@apu.edu

T. HendersHOTT, d. zHu, s. LLanes & K. POsTOn. Predictive 
Validity of the Mini Mental State Examination, Montreal Cognitive 
Assessment, and Mattis Dementia Rating Scale-2 in Parkinson’s 
Disease.
Objective: individuals with Parkinson’s disease (PD) have an increased 
risk of developing cognitive impairment (Ci). global assessments such 
as the Mini Mental state examination (MMse), the Montreal Cognitive 
Assessment (MoCA), and the Mattis Dementia rating scale-2 (Drs) are 
widely used to assess overall cognitive function in PD. it is imperative 
to understand which of these tests accurately detect Ci in PD. Although 
there are several studies comparing the MMse and MoCA, no study 
compares the sensitivity and specificity of the MMse, MoCA, and Drs 
in the same cohort of subjects. in this study we assess the predictive 
ability of these tests to identify Ci in PD.
Participants and Methods: The MMse, MoCA, and Drs were admin-
istered to 85 PD participants ages 42 to 85, along with a neuropsycho-
logical battery that assessed five cognitive domains: attention/working 
memory, executive function, episodic memory, language, and visuospa-
tial. using published criteria, we defined Ci as ≥1.5 standard deviations 
below the mean on at least two tests. Participants were categorized as 
PD without Ci (PD-noCi, n=45) or PD with Ci (PD-Ci, n=40).
results: in a logistic regression predicting global Ci, MoCA (p=0.003) 
and Drs (p=0.01), but not MMse (p=0.54), were unique predictors. 
MoCA and Drs comparatively predict Ci (area under the roC curve, 
0.90 and 0.88 respectively). MoCA recall (p=0.002) and visuospatial/
executive scores (p=0.0002) predicted episodic memory and visuospa-
tial scores, whereas the Drs memory (p=0.07) and construction scores 
(p=0.36) did not.
Conclusions: These results demonstrate that the MoCA and Drs are 
sensitive in the detection of general cognitive impairment in PD. in 
addition the MoCA is sensitive in detecting selective episodic memory 
and visuospatial impairment. Detection of general and select cognitive 
impairment highlights the possible neural correlates of the disease and 
can inform clinical treatment.
Correspondence: Taylor Hendershott, B.A., Neurology and Neurological 
Sciences, Stanford University School of Medicine, 1901 Emory Street, 
San Jose, CA 95160, United States. E-mail: trhend15@stanford.edu

d.C. HerGerT, J. sanCHez-raMOs, r. WesT, K. eLLIOTT & 
C.r. CIMInO. Awareness in Huntington’s Disease.
Objective: The purpose of the study is to examine if anosognosia of 
cognition in Huntington’s disease (HD) is domain specific or non-spe-
cific. Both Metacognitive knowledge (the overall knowledge and beliefs 
about the self or impairments) and online Awareness (activated within 
tasks and situations) of memory and executive functions were explored.
Participants and Methods: Fifty-six HD patients and fifty informants 
were recruited from the HD Center of excellence at usF. Patients and 
informants completed the FrsBe and everyday Memory-r rating scales 
to measure metacognitive knowledge of executive function and memory. 
For online awareness, patients were asked to rate their performance 
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before and after the nAB Judgment, Driving, and Daily living Memory 
tasks. They were also administered tasks of executive functioning (i.e. 
Trail Making Test, stroop, eXAMiner unstructured Task) and 
Memory (HVlT-r).
results: Metacognitive knowledge: The relationship between patients’ 
self-report of memory was more strongly related to memory performance 
than informant report. informants’ report of executive functioning was 
associated with executive functioning performance, while patient report 
was unassociated with any executive performance. online Awareness: 
Patients’ predictions of executive performance were unrelated to actual 
performance, while memory predictions were related. Memory evalu-
ation was more strongly associated with performance than executive 
function evaluation. Patients tended to provide higher evaluation ratings 
for executive tasks versus memory tasks.
Conclusions: HD patients appear to have better appreciation of their 
memory functioning versus executive dysfunction. This suggests aware-
ness is domain dependent and is perhaps governed by local monitoring 
systems of memory and executive function.
Correspondence: Danielle C. Hergert, M.A., Clinical Psychology, 
University of South Florida, 6200 Eubank Blvd. NE, Apt 122, 
Albuquerque, NM 87111, United States. E-mail: dblinkoff@mail.usf.edu

J.a. LaFO, P. ManGaL, b.M. sCOTT, e. TrIFILIO, M.s. OKun, 
K. FOOTe & d. bOWers. Construct Validity of the University of 
Florida DBS Cognitive Rating Scale: What cues neuropsychology 
to raise a red flag for DBS candidacy?
Objective: Deep brain stimulation (DBs) is a common treatment option 
for medication-refractory motor symptoms of Parkinson’s disease (PD) 
and essential tremor (eT). At the university of Florida, selection of 
appropriate DBs candidates involves independent input and consensus 
by an interdisciplinary team, including neuropsychology. To ease team 
communication, we developed a DBs “Cognitive rating scale” (DBs-
Crs), which reflects clinical judgement based on the neuropsycholog-
ical exam. The current study evaluated the construct validity of this 
scale. We hypothesized that poor performance in cognitive domains 
least susceptible to typical PD/eT progression (i.e., episodic memory, 
language) would have the greatest influence on DBs-Crs ratings.
Participants and Methods: Participants included a DBs-naïve sample 
of 106 PD patients and 46 eT patients who underwent pre-DBs neuro-
psychological exams (attention, episodic memory, language, execu-
tive function, visuospatial). An expert neuropsychology team made 
DBs-Crs ratings on a 1-5 scale, with ½ point intervals. Composite 
scores were computed for each domain. separate hierarchical regres-
sions for each group examined the influence of domain-specific scores 
on the DBs-Crs, controlling for demographic and disease variables.
results: Models including each domain as a predictor were significant 
(p<.001) and accounted for 71.6% of variance in the DBs-Crs in the 
PD group and 71.5% of variance in the eT group. in both analyses, 
the strongest predictor of DBs-Crs ratings was delayed memory recall, 
followed by executive function.
Conclusions: our findings support the construct validity of the 
DBs-Crs. key psychometric factors contributing to worse DBs-Crs 
ratings were worse delayed memory and executive function scores. 
indeed, the co-occurrence of delayed recall and executive dysfunction 
should raise concern for superimposed dementia or other degenera-
tive processes. Future studies will examine the predictive validity of 
the DBs-Crs in terms of post-operative complications and cognitive 
decline.
Correspondence: Jacob A. Lafo, B.A., University of Florida, 550 NE 6th 
Ave., Gainesville, FL 32601, United States. E-mail: jlafo@phhp.ufl.edu

F.V. LOPez, M. sPLIT, V. FILOTeO, I. LITVan, r. MOOre, 
e. PIrOGOVsKy-TurK, s. LessIG, d. sOnG & d. sCHIeHser. 
Does the Geriatric Depression Scale Measure Depression in 
Parkinson’s Disease?
Objective: The geriatric Depression scale (gDs) is recommended for 
screening purposes in Parkinson’s disease (PD) primarily because of its 
minimal focus on motor and somatic symptoms. However, empirical 
evidence is limited regarding its validity in PD. The aim of the current 
study was to evaluate the convergent and divergent validity and factor 
structure of the gDs in PD.
Participants and Methods: non-demented individuals with PD 
(n=160) completed the gDs and items were subjected to a Principle 
Component Analysis (PCA). The gDs total score and factors were 
correlated with the unified Parkinson’s disease rating scale depres-
sion item (uPDrsd), Hamilton rating scale for Depression (HAM-D), 
Apathy scale (As), state-Trait Anxiety inventory-Trait scale (sTAi), 
Modified Fatigue impact scale (MFis), and a subjective measure of 
cognition (sMC). Multiple regression analyses were performed to deter-
mine the best predictors of gDs.
results: The gDs total score was strongly correlated with the “diver-
gent” measures of As (r=.58), sTAi (r=.73), and MFis (r=.59), while 
only moderately correlated with the uPDrsd (r=.38) and HAM-D 
(r=.41) (ps<.05). regression analyses revealed the best predictors of 
gDs total were all measures, except the uPDrsd and HAM-D. The PCA 
resulted in six factors denoting Dysphoria, Despair, Anxiety, Apathy, 
Fatigue, and Cognition. The gDs subscale of Dysphoria was predicted 
by uPDrsd, As, and sTAi; Despair and Anxiety by sTAi; Apathy by 
As and sTAi; Fatigue by MFis and As; and Cognition by sMC, As, 
and MFis (ps<.05).
Conclusions: The gDs was best predicted by measures of apathy, 
anxiety, and fatigue, but not depression. The gDs subscales had some 
association to respective convergent measures, yet none of the affective 
depression gDs subscales were uniquely associated with depression 
measures. Thus, the findings question the validity and utility of the 
gDs in assessing depression as an independent construct in PD. Further 
investigation into the psychometric properties of the gDs is warranted 
to discern its merit in PD.
Correspondence: Francesca V. Lopez, Veterans Affairs San Diego 
Healthcare System, 128 Wild Horse Loop, RSM, CA 92688, United 
States. E-mail: francesca.v.lopez@gmail.com

K.F. MCInerney, C.I. berMudez, L. seGaLa, n. sun-
susLOW, J. rOOKs, C. LuCa, H. MOOre, C. sInGer, J.r. JaGId, 
s. andersOn & b.e. LeVIn. Does Exposure to Toxins Influence 
Cognition in Parkinson’s Disease.
Objective: There is a well documented association between lifetime 
exposure to toxins and Parkinson’s disease (PD). less is known whether 
toxins also influence PD related cognitive and emotional changes. The 
current study explored whether self-reported exposure to toxins were 
linked to diminished cognitive functioning in idiopathic PD.
Participants and Methods: Three hundred ten PD patients (M age 
= 64.91, M educ = 13.31; M disease duration = 10.61,) completed a 
self-report questionnaire assessing history and length of exposure to 
toxins (air pollutants, pesticides, metals, chemicals, minerals, radiation, 
and consumption of well water). Participants also underwent a compre-
hensive neuropsychological evaluation assessing language, visuospatial, 
verbal and visual memory, processing speed, attention, executive func-
tioning and depression/anxiety.
results: Fifty nine percent of the PD sample reported a history of 
contact with toxins, ranging from short term to chronic exposure. The 
most frequent exposures included pesticides (n=54) and air pollutants 
(n=35). Biserial correlations were calculated to assess whether exposure 
to toxins was associated with cognitive performance in patients. no 
significant relationships were observed between reported toxin expo-
sure and any of the cognitive variables. Depression was linked to expo-
sure but the association disappeared after controlling for education. 
Type of toxin exposure or number of toxins were also unrelated to 
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outcome. length of exposure was inconsistently reported and could 
not be analyzed.
Conclusions: The finding that over half the PD sample endorsed signif-
icant toxin exposure during their lifetime, adds to the growing body of 
research showing toxin exposure is a risk factor in the development 
of PD. However, these findings argue against the notion of exposure 
to toxins having a compounding or deleterious effect on PD related 
cognition and mood.
Correspondence: Katalina F. McInerney, PhD, Neurology, University 
of Miami, 1150 NW 14th Street, Suite 604, Miami, FL 33136, United 
States. E-mail: kfm42@med.miami.edu

K. MOFFeTT & s. Penna. Corticobasal Syndrome: A Unique 
Neuropsychological Profile Involving Unilateral Left Ideomotor 
Apraxia.
Objective: Corticobasal syndrome (CBs) is a rarely occurring neuro-
degenerative disorder of the cortex and basal ganglia, characterized 
by the insidious onset and gradual progression of asymmetric motor 
impairments (especially rigidity and apraxia), cortical sensory defi-
cits, and alien limb behavior. Behavioral, personality, and cognitive 
changes (especially language dysfunction) may accompany or precede 
these motor changes, and often present in a highly heterogenous fashion 
across patients. ideomotor apraxia (iMA) is arguably the most common 
feature of CBs, and prevailing theories of iMA in CBs posit that it stems 
from left-hemisphere disruption of frontoparietal networks (Huey et 
al., 2009). The fact that iMA so commonly overlaps with language 
dysfunction in CBs is further evidence that it is often secondary to 
left-hemisphere degeneration in this population.
Participants and Methods: in the current case report, we present 
a 75-year-old, right-handed woman with highly asymmetric motor 
impairments including unilateral left-limb iMA, as well as fully intact 
language functioning.
results: indeed, her overall cognitive and motor profile were reflective 
of right-hemisphere pathology, with little evidence of left-hemisphere 
involvement. The source of her left-limb iMA was therefore suspected 
to involve a disconnection between left- and right-hemisphere fron-
tal-motor cortices, a phenomenon first described by liepmann and Maas 
in 1907 and then geschwind and kaplan in 1962.
Conclusions: This case provides evidence of unilateral left-sided iMA 
in a patient with right-lateralized CBs, demonstrating an uncommon 
mechanism by which ideomotor apraxia may manifest in such patients. 
it also contributes to the CBs literature by reporting on the compre-
hensive neuropsychological profile of an individual with unilateral 
right-hemisphere dysfunction.
Correspondence: Kristin Moffett, Ph.D., Rehabilitation Medicine, Emory 
University, 219 Briarvista Way NE, Apt 219, Atlanta, GA 30329, United 
States. E-mail: kristn.l.moffett@emory.edu

C.F. PLuIM, V. FILOTeO, r. MOOre, e. PIrOGOVsKy-TurK, 
I. LITVan, s. LessIG, d. sOnG & d. sCHIeHser. Changes in 
Self- and Caregiver-Reported Frontal Behaviors in Parkinson’s 
Disease: A Longitudinal Study.
Objective: Parkinson’s disease (PD) patients and their caregivers often 
report patient-related behavioral changes associated with executive 
dysfunction, disinhibition, and apathy. While self- and caregiver reports 
are often used interchangeably, research suggests these reports may not 
be concordant. Moreover, examination of self vs. informant report of 
frontal behavior has yet to be examined over time in PD. such infor-
mation has the potential to aid in clinical assessment and monitoring.
Participants and Methods: Fifty-two non-demented PD patients and 
their caregivers completed the Frontal systems Behavior scale (FrsBe) 
self- and family-versions, respectively, at baseline and a two year 
follow-up evaluation. Four 2 (group) x 2 (time) mixed model repeated 
measures AnoVAs were conducted to evaluate changes in self vs. care-
giver report of patient 1) executive dysfunction, 2) disinhibition, 3) 
apathy, and 4) overall frontal behavior over time. Behavior changes 

were correlated with baseline symptoms, including patient and caregiver 
depression, caregiver burden, and patient cognition, motor function, 
and disease severity.
results: Both PD patients and their caregivers reported significant 
increases in patient executive dysfunction, apathy, and overall frontal 
behavior over time, with no differences in ratings between groups. There 
were no significant group, time, or interaction effects for disinhibition. 
Worse baseline patient cognition and caregiver burden predicted greater 
increases in disinhibition, while worse baseline motor function predicted 
greater increases in apathy and disinhibition.
Conclusions: Both caregivers and patients report consistent and signifi-
cant worsening of frontal behavior specific to executive dysfunction and 
apathy in PD. Patient cognition, motor function and caregiver burden 
may be critical to specific behavioral changes; future research is needed 
to elucidate other predictive factors of frontal behavioral change in PD.
Correspondence: Celina F. Pluim, VA San Diego Healthcare System, 
2640 Figueroa Blvd, San Diego, CA 92109, United States. E-mail: 
celpluim@gmail.com

b. rOHL, K. COLLIns, s. MOrGan, s. COsenTInO, e. Huey & 
e. LOuIs. Sleepiness Across the Cognitive Spectrum in Essential 
Tremor.
Objective: increasing evidence suggests that essential tremor (eT) is 
a complex disorder with nonmotor features including cognitive deficits 
and sleep problems, but the interrelation of such symptoms is unknown. 
excessive daytime sleepiness without nighttime sleep dysfunction, 
shown to be associated with cognitive impairment in Parkinson’s 
disease, has been proposed to reflect a specific distribution of neuropa-
thology rather than a secondary symptom of hyposomnia. This study 
examined whether a similar phenotype was present in eT by examining 
indicator of daytime and nighttime sleep quality across the spectrum of 
cognitive functioning in eT.
Participants and Methods: Cross-sectional data on self-reported 
nighttime sleep dysfunction and excessive daytime sleepiness were 
prospectively collected using the Pittsburgh sleep Quality index (PsQi) 
and the epworth sleepiness scale (ess), respectively, in 96 eT cases. 
Cases underwent comprehensive neuropsychological assessment, and 
were classified as eT with normal cognition (eT-nC), mild cognitive 
impairment (eT-MCi), or dementia (eT-D).
results: PsQi scores did not differ by eT cognitive groups (p=0.22). 
However, ess scores were highest in the eT-MCi group (10.1±5.0 
[10.0]), followed by the eT-D (6.8± 2.9 [6.0]) and eT-nC groups 
(6.1 ± 4.0 [5.0]), (kruskal-Wallis test = 8.320, p=0.016). in a linear 
regression adjusted for age, tremor severity, cognition enhancing medi-
cation, antidepressant use, body mass index and depression, cognitive 
diagnosis was no longer associated with ess score (β = 0.02, p = 0.13).
Conclusions: excessive daytime sleepiness, but not nighttime sleep 
dysfunction, is greatest in eT-MCi. Pathologic subtypes of eT associ-
ated with excessive daytime sleepiness may track with mild, rather than 
severe, cognitive dysfunction.
Correspondence: Brittany Rohl, Bachelor's of Science in Psychology, 
Neurology, Columbia University Medical Center, 710 West 168th Street, 
New York, NY 10032, United States. E-mail: br2454@cumc.columbia.
edu

J.C. rOTHLInd, M. yOrK, K. CarLsOn, P. LuO, W. MarKs, 
F. WeaVer, M. sTern, K. FOLLeTT, J. duda, e. LaI & d. reda. 
Predictors of Multi-Domain Cognitive Decline following Deep 
Brain Stimulation Surgery for Treatment of Parkinson’s Disease.
Objective: objectives Deep Brain stimulation (DBs) to treat Parkin-
son’s Disease (PD) is associated with higher rates of a) statistically 
reliable decline on single tests and b) multi-domain cognitive decline 
(MCD; rothlind et al 2014). We examine the association between 
three variables that may serve as risk factors for MCD following DBs, 
including older age, greater baseline neuropsychological impairments, 
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and incidence of serious adverse events (sAe) documented during the 
six-month study interval.
Participants and Methods: Participants: 316 patients with PD, 
screened to exclude individuals with clear signs of dementia, enrolled 
as part of VA-ninDs Cooperative study 468. n=281 completed 6 
month follow-up and became the focus of these analyses. one-hun-
dred-sixty-four were randomized to receive DBs at either subthalamic 
nucleus (n=80), or globus pallidum (n=84), and 117 were randomized 
to best medical therapy (BMT) during this phase of the study. Method: 
All participants received a comprehensive baseline neuropsychological 
evaluation which was repeated six months after treatment with DBs or 
BMT. sAe were documented as part of the study protocol.
results: results: MCD showed a modest but statistically significant 
association with age >70 years old and baseline Mattis Dementia rating 
scale raw Total < 130/144. sAe (including, but not limited to infec-
tions and small intracranial hemorrhages) documented in the study 
interval was a robust predictor of MCD following DBs, but not in the 
best medical therapy arm of the study.
Conclusions: Conclusions: Findings offer further support for consider-
ation of baseline age and cognitive impairment in evaluating potential 
risks and benefits of DBs, as well as the importance of assessing any 
variables that increase risk of sAe.
Correspondence: Johannes C. Rothlind, Ph.D., MHS, San Franisco 
VAMC, San Francisco VAMC 116B, 4150 Clement, San Francisco, CA 
94121, United States. E-mail: johannes.rothlind@va.gov

P. bHaTIKar, r. saLazar, O. barTHeLeMy & a. CrOnIn-
GOLOMb. Parkinson’s Disease Affects Category Switching.
Objective: Parkinson’s disease (PD) is associated with impairments in 
executive function arising from fronto-striatal dysfunction, including 
reductions in verbal fluency. Because set shifting deficits are common in 
PD, the task demands of category switching may be particularly difficult 
to meet. We hypothesized that, relative to healthy age-matched control 
adults (HC), category switching for individuals with PD would be char-
acterized by fewer correct words and more repetitions and intrusions. 
We predicted a group-by-condition interaction such that the impact of 
category switching, relative to phonemic and semantic fluency, would 
be greater for PD than HC.
Participants and Methods: Fifty two individuals with PD and 43 HC 
received three conditions of the D-keFs verbal fluency test: phonemic 
fluency (FAs 3-letter average), semantic fluency (Animals), and cate-
gory switching (Fruits-Furniture). independent samples t-tests assessed 
PD-HC differences, and mixed design analysis of variance assessed the 
group-by-condition interaction.
results: The PD group generated fewer words than HC on phonemic 
fluency (p=.005) and category switching (p=.041). The PD group gener-
ated more intrusions than HC on category switching (p=.007), and there 
was a trend for phonemic fluency (p=.051). PD did not differ from HC 
on repetitions or on any aspect of semantic fluency. The group-by- 
condition interaction (semantic fluency, category switching) was signif-
icant (p=.041); the impact of category switching was greater for PD 
than HC.
Conclusions: The higher executive task demands of category switching 
over semantic fluency had a significant impact on PD performance, 
resulting in fewer words and more intrusions on switching. PD perfor-
mance was specifically marked by more intrusions (and not repeti-
tions), which may reflect limitations in developing successful search and 
retrieval strategies, an expected consequence of disruption to prefron-
tal-striatal networks that are important to maintaining set and inhibiting 
inaccurate responses.
Correspondence: Robert Salazar, M.A., Boston University, 1 Fairland St, 
Roxbury, MA 02119, United States. E-mail: rdsalaz@bu.edu

e. WeIzenbauM, r. saLazar, T. eLLIs & a. CrOnIn-GOLOMb. 
Predictors of Self-Perceived Stigma in Parkinson’s Disease.
Objective: Though Parkinson’s disease (PD) has traditionally been 
characterized as a motor disorder, the disease burden arising from 
subcortical-cortical dysfunction extends far beyond physical limitations 
to aspects of cognition, mood, and other non-motor symptoms. The 
extensive symptomatology often leads to disease-related stigma, which 
in turn may further affect activities of daily living (ADls) and quality 
of life. Quantitative evidence of the factors that contribute to self-per-
ceived stigma in PD is limited. We assessed predictors of stigma in PD, 
including demographic and disease characteristics.
Participants and Methods: Hierarchical linear modeling was used to 
assess predictors of self-perceived stigma in 364 non-demented individ-
uals with idiopathic PD (164 women, 200 men). self-perceived stigma 
was measured by the four-item stigma subscale of the Parkinson’s 
Disease Questionnaire (PDQ-39). We considered age, gender, disease 
duration, severity, motor function, ADls, and depression. Predictor 
variables were chosen based on significant correlations with the stigma 
subscale. Because men and women may respond differently to psycho-
social challenges, further analyses were conducted separately for these 
subgroups.
results: For the total sample, the full model accounted for 13% of 
the variance in stigma perception (p< .001). younger age and higher 
depression scores were the only significant predictors, with minimal 
contributions of ADls and motor severity. For both women and men, 
depression significantly predicted stigma; for men, age was also a signif-
icant predictor.
Conclusions: Age and depression were the primary predictors of 
self-perceived stigma in PD. These results highlight the impact of 
non-motor symptoms on the subjective experience of PD, with impli-
cations for potential treatment targets. Psychological interventions 
directed toward depression, especially in younger individuals with PD, 
may prove effective in alleviating self-perceived stigma.
Correspondence: Robert Salazar, M.A., Boston University, 1 Fairland St, 
Roxbury, MA 02119, United States. E-mail: rdsalaz@bu.edu

C. Xu, r. saLazar, T. eLLIs & a. CrOnIn-GOLOMb. Social 
Support Mediates the Relation between Depression and Motor 
Limitations of Parkinson’s Disease.
Objective: Parkinson’s disease (PD), an age-related neurodegenera-
tive disease, is most recognized for its motor symptoms, but disabling 
non-motor symptoms such as depression are also prevalent. in fact, 
researchers have found that lower quality of life in PD is driven by such 
non-motor symptoms. The question is raised as to what factors may 
reduce depression in PD to improve quality of life. We predicted that 
depression would be directly related to social support, as indexed by the 
social support subscale of the widely-used Parkinson’s Disease Ques-
tionnaire-39 (PDQ-39). We also predicted that social support would 
mediate the relation between motor activities of daily living (ADls) 
and depression.
Participants and Methods: Participants included 348 non-demented 
individuals with PD (150 F, 198 M). The unified Parkinson’s Disease 
rating scale (uPDrs) assessed motor ADls, and the geriatric Depres-
sion scale (gDs) assessed depression.
results: As predicted, social support correlated with depression 
r(348)=.35, p<.001 and with ADls r(348)=.27, p<.001, and depres-
sion correlated with ADls r(348)=.50, p<.001. The regression model 
indicated that the total effect of depression on ADls was significant 
[B=.36, p <.001, 95% confidence intervals (Ci) (.28, .43)]. When social 
support was entered into the model, the indirect effect was B=.06, 95% 
Ci (.03, .10), indicating that social support partially mediated the rela-
tion between depression and ADls.
Conclusions: Future interventions can focus on strengthening the social 
support an individual with PD receives, thereby reducing the effect of 
the relation between depression and ADls. social support interventions 
are a controllable aspect of an individual’s life that may improve overall 
quality of life.

INS17_Prog_Abs_Index-3.indd   238 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 239

Correspondence: Robert Salazar, M.A., Boston University, 1 Fairland St, 
Roxbury, MA 02119, United States. E-mail: rdsalaz@bu.edu

b.M. sCOTT, J.a. LaFO, P. ManGaL, M. bradLey, M.s. OKun 
& d. bOWers. Emotion-semantic priming and electrocortical 
reactivity in Parkinson’s disease.
Objective: Previous studies using various physiological approaches 
(sCr, startle, erP) have observed blunted reactivity to aversive stimuli 
in nondemented individuals with Parkinson’s disease (PD). A key issue 
pertains to identifying methods for improving PD emotional blunting. 
This study tested the hypothesis that an ‘exo-evoked’ emotion-semantic 
priming technique might prompt normal reactivity to emotional pictures, 
as measured by the late positive potential (lPP), an electrocortical index 
of arousal/attention.
Participants and Methods: Participants included 24 nondemented 
PD and age/education matched controls, who viewed standard sets of 
neutral and aversive pictures (iAPs) while eeg was recorded from 
egi-64 electrode net. immediately prior to each picture, ss heard a 
brief sentence whose content was either neutral (e.g., this is a picture 
from a gun safety video) or negative (e.g., this is a picture of gun used 
in a violent murder). These ‘priming’ sentences were delivered via head-
phones and designed to bias emotional responses (lPP) to the upcoming 
picture. Priming effects reflected difference in lPP amplitude to pictures 
preceded by negative vs neutral primes. Data were analyzed using mixed 
models AnoVA.
results: As predicted, the lPP amplitudes were significantly greater 
for pictures that were preceded by a negative vs. neutral cue (p < 0.01). 
This lPP priming effect was similar for both the PD and control groups 
(i.e., no group differences or interactions). Participants with lower scores 
on executive function tasks were more susceptible to priming effects 
for aversive pictures. Priming effects were unrelated to mood or motor 
severity in PD.
Conclusions: The similar priming effects observed in both patients 
and controls suggests that PD patients benefit from external cues that 
bolster emotional reactivity. These findings have important implications 
in terms of apathy, executive function, and development of targeted 
treatment therapies for mood/motivational disorders in PD.
Correspondence: Bonnie M. Scott, M.S., Clinical and Health Psychology, 
University of Florida, 538 NW 39th Road, Unit 305, Gainesville, FL 
32607, United States. E-mail: bonnie.m.scott@gmail.com

L. seGaLà, K.F. MCInerney, J. rOOKs, s. andersOn,  
n. sun-susLOW, C. LuCa, H. MOOre, C. sInGer, 
C.I. berMudez & b.e. LeVIn. The Role of Hypertension on 
Cognition in Parkinson’s Disease.
Objective: Cardiovascular risk factors, in particular hypertension, 
are linked to diminished cognition in older age. research has shown a 
relationship between hypertension and Alzheimer’s disease. yet little is 
known about the impact of hypertension on mental status in Parkinson’s 
disease (PD), a condition associated with a wide range of non-motor 
symptoms resulting from frontal subcortical dysfunction. The purpose 
of this study was to examine the associations between hypertension and 
cognition in a sample of patients with PD.
Participants and Methods: eighty five patients with PD (66% males) 
without severe cognitive impairment (MMse M=27) participated in this 
study. Participants were administered a battery assessing attention and 
working memory (WAis-iii Digit span), semantic fluency (animals), 
verbal learning and memory (CVlT-ii), and depression (BDi-ii). 
Additional neuropsychological data were obtained from a subgroup 
of patients included in the larger sample, including phonemic fluency 
(FAs) and visuospatial ability (HVoT and Jlo).
results: A series of multiple regression analyses revealed that the 
presence of hypertension significantly contributed to decreased perfor-
mance in semantic and phonemic fluency (p<.001), verbal learning 
and memory (p<.008), and visuospatial skills (p<.01) even after 
controlling for disease severity (Hoehn-yahr scale), age and education. 

Hypertension had no effect on measures of attention, working memory 
and symptoms of depression.
Conclusions: These findings suggest that among non-demented PD 
patients, hypertension plays an important role in cognitive but not in 
affective changes. More research is needed to understand the relation-
ship between cardiovascular risk and cognition in PD, and to identify 
early vascular biomarkers that may be targeted for interventions.
Correspondence: Laura Segalà, Neurology, University of Miami, 1120 
NW 14th St., Miami, FL 33136, United States. E-mail: segala.laura@
gmail.com

J. sPaT, H. MurPHy, M. bedersOn, s. MandeLbauM, 
J. suzuKI, e. sMITH-HyLe, L. LanGan, J. CIarduLLO, 
a. dranIKOV & H.a. bender. Neuropsychological Assessment 
Evaluating Candidacy for Deep Brain Stimulation in Children with 
Pharmaco-Resistant Movement Disorders: A Case Series.
Objective: Children with congenital movement disorders are receiving 
treatment with Deep Brain stimulation (DBs) with increased regularity. 
Thus, it is incumbent upon neuropsychologists to develop comprehen-
sive, age-appropriate batteries aimed at determining surgical candidacy 
and providing data with prognostic value for post-surgical neurocog-
nitive, psychological and academic functioning. The present study 
reviews the commonalities in assessment methods needed to develop test 
batteries tailored to the needs of this often difficult-to-assess population.
Participants and Methods: Three cases referred from a movement 
disorders center from 2013-2016 were reviewed. They include a 16 
year old bilingual patient with genetic torsion dystonia; a 17 year old, 
bilingual patient with an unspecified, rapidly progressing dystonia; and 
12 year old patient with atypical myoclonus dystonia. All were admin-
istered a global measure of intellectual functioning (or proxy measure, 
if non-native english speaking), word reading, confrontation naming, 
semantic fluency, attention, processing speed, verbal-/non-verbal 
learning and memory. Parent-report questionnaires were given.
results: For each patient, assessments were severely limited by dyar-
thria, dysfluent speech output, psychomotor slowing, diminished fine 
motor control, fatigue and variable attention due to uncontrolled motor 
movements. Though non-standardized assessment techniques were 
employed (i.e., assistive technology for communication), gross inter-
pretations did not yield any obvious contraindications for successful DBs 
placement, such as profound intellectual disability or severe psychiatric 
distress.
Conclusions: Considerable value may be added by comprehensive 
assessment of children with pharmaco-resistant movement disorders 
prior to DBs placement. Beyond assessing candidacy, baseline assess-
ments can help gauge expectations for post-surgical cognitive changes, 
if any, as well as to help better inform school re-entry and/or provide 
accommodations for entry into the workforce.
Correspondence: Jessica Spat, Ph.D., 1468 Madison Avenue, NY 10029, 
United States. E-mail: jessica.spat@mssm.edu

M. sPLIT, F.V. LOPez, V. FILOTeO, r. MOOre, e. PIrOGOVsKy-
TurK, I. LITVan, s. LessIG, d. sOnG & d. sCHIeHser. 
Rapid Eye Movement Sleep Behavior Disorder and Daytime 
Sleepiness are related to Poor Attention and Executive Function 
in Parkinson’s disease.
Objective: non-motor symptoms, such as fatigue, daytime sleepiness, 
and rapid eye Movement Behavior Disorder (rBD) are common in 
Parkinson’s disease (PD); however, it is unclear how these symptoms are 
associated with cognitive dysfunction often experienced by individuals 
with PD. Thus, the aim of this study was to investigate the relationship 
between fatigue, daytime sleepiness, rBD, sleep quality, and cognitive 
performance in PD.
Participants and Methods: sixty-six non-demented individuals with 
PD completed a comprehensive neuropsychological battery. Composite 
scores were generated for five domains representing Attention, execu-
tive Function, Memory, Visuospatial, and Motor/Disease severity and 

INS17_Prog_Abs_Index-3.indd   239 28/12/16   12:21 PM



240 

were correlated with self-report measures of fatigue (Modified Fatigue 
inventory scale; Fatigue severity scale), daytime sleepiness (epworth 
sleepiness scale), rBD (rBD sleep Questionnaire), sleep quality (Pitts-
burgh sleep Quality index), anxiety (state-Trait Anxiety inventory), 
and depression (geriatric Depression scale). Multiple regression analysis 
was conducted to determine the best predictor(s) of cognition controlling 
for significant demographic and disease characteristics as well as psychi-
atric symptoms.
results: Poorer attention (r= -.34; p=.005), executive function (r=-.26; 
p=.04), and memory (r= -.37; p=.003) were associated with greater 
rBD symptoms. Fatigue, sleepiness, sleep quality, depression, and 
anxiety were not related to any cognitive domain, with the exception of 
sleepiness, which was the only significant predictor of executive function 
controlling for gender and rBD (p=.005).
Conclusions: This study demonstrates that in PD, poorer memory 
and attention performances are associated with greater rBD symptoms 
and executive function is associated with sleepiness; these relationships 
cannot be accounted for by depression, anxiety, disease severity, or 
motor function. Future research is needed to examine the unique role 
of rBD and sleepiness in cognition and whether they are predictive of 
future cognitive decline in PD.
Correspondence: Molly Split, Veterans Affairs San Diego Healthcare 
System, 4236 4th Avenue, San Diego, CA 92103, United States. E-mail: 
molly.split11@gmail.com

J. sTIVer, P. PressMan, K. VOsseL, s. duTT, M. Wynn, 
r. saLOner & J. KraMer. Cognitive and Motor Correlates of 
Depressive Symptoms in Parkinson’s Disease.
Objective: research shows that depression is a prevalent non-motor 
feature in Parkinson’s disease (PD), but few studies have examined 
the relative contribution of different predictors. The purpose of this 
study was to evaluate the relative associations of parkinsonian symptom 
severity and cognitive deficits with depression in non-demented, idio-
pathic PD patients. We hypothesized that motor symptom severity and 
cognitive diagnosis would both independently predict depressive symp-
toms in PD.
Participants and Methods: Forty-eight PD participants (52% male; 
mean age=67.4) underwent a comprehensive neuropsychological 
evaluation and received a cognitive diagnosis of normal (PD-normal; 
n=27) or mild cognitive impairment in PD (PD-MCi; n=21) according 
to litvan et al. (2012) criteria. Participants also completed a neuro-
logical examination of motor symptom severity (unified Parkinson’s 
Disease rating scale-iii) and an assessment of depressive symptoms 
(Beck Depression inventory-ii).
results: Multiple linear regression, controlling for age, gender, and 
education, showed that while both risk factors were independently 
associated with depressive symptoms, cognitive diagnosis more strongly 
predicted depressive symptoms (b=0.47, p<0.01) than motor symptom 
severity (b=0.31, p<0.05).
Conclusions: results show that cognitive diagnosis is more strongly 
associated with depressive symptoms than motor symptom severity in 
PD. These findings are consistent with recent research suggesting that 
depression in PD is not only associated with motor impairment, but may 
track more closely with cognitive impairment, highlighting the impor-
tance of non-motor symptoms in functional status of PD. it remains less 
clear if there is any causal relationship between cognition and depression 
in PD, and how they might interact with motor disease severity.
Correspondence: Jordan Stiver, University of California, San Francisco, 
106 Cardenas Ave., San Francisco, CA 94132, United States. E-mail: 
jordan.stiver@ucsf.edu

n. sun-susLOW, K. MCInerney, C.I. berMudez, 
H.L. sCHneIder, s. andersOn, L. seGaLà, C. LuCa, J.r. JaGId, 
C. sInGer & b.e. LeVIn. The Role of Social Support on Cognitive 
Functioning after Deep Brain Stimulation in Parkinson ’s disease.
Objective: lack of social support is a risk factor for disease development 
and progression. How these social factors affect Parkinson’s disease 
(PD) patients undergoing Deep Brain stimulation (DBs) is unknown. 
This study examined whether social support is associated with cognitive 
and emotional functioning in PD before and after DBs surgery.
Participants and Methods: Thirty-seven PD patients (Meanage=63.23, 
sDage=7.67; Meanedu=13.32; sDedu=4.37; 34% Female) underwent a 
neuropsychological evaluation, including CVlT-ii, HVoT, FAs/PTM, 
BDi-ii, and BAi. The average household was 2.59 people and 70% were 
married. Multiple regression and AnCoVA were applied to examine 
whether marital status (Ms) and number of individuals in the house-
hold (niH) were associated with cognition and emotion before and 
after surgery.
results: After accounting for age, education, and language of evalu-
ation, neither Ms nor niH was associated with cognition or emotion 
before DBs. However, there was a significant main effect of marital 
status on several change scores post DBs, including HoVT (p=0.008), 
CVlT-ii total recall, short and long delay (p value range=.03-.001), 
FAs/PTM (p=0.005). There was no main effect of Ms on BDi-ii and 
BAi. sex, disease duration, and number of medications did not signifi-
cantly contribute to outcome.
Conclusions: These findings suggest that, although social support may 
not contribute to cognition or emotion in PD individuals pre-DBs, it 
is an important contributor to outcome post DBs. specifically, Ms is 
linked to better verbal fluency, verbal learning and memory, and visual 
integration. This highlights the importance of social support as a buffer 
against cognitive decline after DBs surgery.
Correspondence: Ni Sun-Suslow, M.S., Psychology, University of Miami,  
5665 Ponce de Leon Blvd., Coral Gables, FL  33124-0751, United 
States. E-mail: n.sun1@umiami.edu

s.M. szyMKOWICz, V.M. dOTsOn, J. JOnes, M.s. OKun & 
d. bOWers. Symptom Dimensions of Depression and Apathy and 
their Relationship with Cognition in Parkinson’s Disease.
Objective: Parkinson’s disease (PD) is neurodegenerative disorder char-
acterized by both motor and non-motor symptoms. Both depression 
and apathy, alone and in combination, have been shown to negatively 
affect cognition in patients with PD. However, the influence of specific 
symptom dimensions of depression and apathy on cognition is not well 
understood. The current study investigated the relationship between 
symptom dimensions of depression and apathy, based on factors iden-
tified by factor analysis in kirsch-Darrow et al. (2011), and memory 
and executive function in PD.
Participants and Methods: A sample of 138 non-demented individ-
uals with PD (mean age = 64.51 ± 7.43 years; mean MMse = 28.37 
± 1.58) underwent neuropsychological testing and completed the Beck 
Depression inventory, 2nd edition and Apathy scale. separate hierar-
chical regression models examined the relationship between symptom 
dimensions of depression and apathy (apathy, depressive symptoms, 
loss of interest/pleasure, and somatic symptoms) and three cognitive 
domain composites: immediate verbal memory, delayed verbal memory, 
and executive function.
results: After adjusting for general cognitive status, disease variables, 
and the influence of the other symptom dimensions, depressive symp-
toms predicted delayed verbal memory performance (p = 0.028), such 
that higher depressive symptoms were associated with worse delayed 
verbal memory performance. no symptom dimension was associated the 
immediate verbal memory or executive function composites.
Conclusions: Findings from the current study suggest that depressive 
symptoms, rather than other symptom dimensions of depression or 
apathy, influence specific domains of cognitive functioning in patients 
with PD. Further research is needed to better understand possible 
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mechanisms through which specific symptom dimensions of depression 
and apathy are associated with cognition in PD.
Correspondence: Sarah M. Szymkowicz, MS, Clinical & Health 
Psychology, University of Florida, Dept of Clinical & Health Psychology, 
PO Box 100165, Gainesville, FL 32610-0165, United States. E-mail: 
smszymkowicz@phhp.ufl.edu

b.P. TayLOr, e.J. Van eTTen, H.M. HOLden, L. GraVes, 
F.V. LOPez, L. nGuyen, e. PIrOGOVsKy-TurK,  
J. COrey-bLOOM, V. FILOTeO & P. GILberT. CVLT-II 
Performance in Huntington’s Disease and Parkinson’s Disease.
Objective: using the original version of the California Verbal learning 
Test (CVlT), Massman et al. (1990) found that individuals with 
Huntington’s disease (HD) show significant deficits compared to those 
with Parkinson’s disease (PD) on verbal memory indices including total 
immediate recall, short delay free/cued recall, long delay cued recall, 
and perseverations. However, the groups did not differ on immediate 
recall span, long delay free recall, semantic/serial clustering, recogni-
tion memory and intrusions. no studies have compared verbal memory 
abilities in individuals with HD or PD using the second version of the 
CVlT (CVlT-ii).
Participants and Methods: The CVlT-ii was administered to indi-
viduals with PD (n =72) or HD (n = 77). standardized scores on trial 
1 immediate recall, total immediate recall, short and long delay free 
recall, short and long delay cued recall, total recognition discrimin-
ability, semantic/serial clustering, intrusions, repetitions, and learning 
slope were compared between groups using AnCoVA, controlling for 
education and Dementia rating scale (Drs) scores.
results: After controlling for multiple comparisons, the HD group 
performed significantly worse than the PD group on total immediate 
recall, short and long delay free recall, long delay cued recall (ps < .01), 
and total recognition discriminability (p < .05). However learning slope 
and trial 1 immediate recall did not differ. The HD group committed 
more repetition errors (p < .01) but not intrusion errors. The HD group 
demonstrated poorer serial clustering (p < .01) but semantic clustering 
did not differ.
Conclusions: our findings using the CVlT-ii to assess verbal memory 
in a relatively large sample of individuals with HD or PD, while 
controlling for Drs scores, are largely consistent with a previous study 
using the original CVlT in smaller samples. notable differences include 
our finding that individuals with HD perform worse than those with PD 
on long delay free recall and recognition discriminability.
Correspondence: Brad P. Taylor, M.A. Student, Psychology, San Diego 
State University, 4776 Filipo Street, San Diego, CA 92115, United 
States. E-mail: bptaylor@mail.sdsu.edu

b. Tran. Neuropsychological Predictors of Functional Decline in 
Non-demented Parkinson’s Disease.
Objective: impairment in processing speed, verbal memory, and exec-
utive abilities are evident early in Parkinson’s disease (PD) progression 
(Weintraub et al., 2015) and significantly predict performance of instru-
mental activities of daily living (iADls) (Cahn et. al., 1998; Burton, 
strauss, Hultsch, & Hunter, 2006; gross, rebok, unverzagt, Willis,  
& Brandt, 2012). We sought to examine whether change in performance 
of neuropsychological measures can predict decline in performance of 
iADls in a non-demented PD cohort across two years.
Participants and Methods: We retrospectively examined clinical, 
functional, and neuropsychological data of 100 PD patients from the 
Parkinson’s Disease and Movement Disorders Center at university of 
Pennsylvania. The following neuropsychological measures were catego-
rized into the following domains: memory: Hopkins Verbal learning 
Test-revised (HVlT-r); processing speed: symbol Digit Modalities 
Test (sDMT) and Trail Making Test-A (TMT-A); and executive func-
tioning/working memory: letter-number sequencing, Controlled oral 
Word Association (CoWA), animal fluency, and Trail Making Test-B 
(TMT-B). iADls were assessed using the Penn Parkinson’s Daily 

Activities Questionnaire-15 (PDAQ-15), an informant-based measure 
of daily function.
results: There was a significant correlation between change in perfor-
mance of iADls and change in the following measures: HVlT-r delayed 
recall (r = 0.346, p <0.01) and HVlT-r recognition discriminability 
(r = 0.276, p <0.01). A hierarchical regression analysis revealed that 
change in HVlT-r delayed recall, CoWA, and TMT-A were significant 
predictors of change in performance of iADls (r2 = 0.385, F(22,77) 
= 2.192, p <.01).
Conclusions: These findings support the use of neuropsychological 
measures to predict subtle declines in performance of iADls in non-de-
mented PD. Furthermore, health providers can identify individuals at 
risk of functional decline and provide recommendations, including 
cognitive remediation, to promote neurocognitive abilities and improve 
quality of life.
Correspondence: Baochan Tran, Psychology, University of Pennsylvania, 
1733 Christian St., Unit 1, Philadelphia, PA 19146, United States. 
E-mail: btran86@gmail.com

e.J. Van eTTen, L. GraVes, b.P. TayLOr, H.M. HOLden, 
F.V. LOPez, L. nGyuen, e. PIrOGOVsKy-TurK,  
J. COrey-bLOOM, V. FILOTeO & P. GILberT. Recall and 
Recognition Discriminability in Parkinson’s Disease and 
Huntington’s Disease.
Objective: studies using the original California Verbal learning Test 
(CVlT) to examine recall and recognition abilities in individuals with 
Parkinson’s Disease (PD) and Huntington’s Disease (HD) produced 
mixed findings. some suggested that individuals with HD demonstrate 
worse recall and recognition, whereas others revealed comparable perfor-
mance. The California Verbal learning Test-second edition (CVlT-ii) 
provides several novel indices of recall and recognition discriminability 
in an effort to provide a more thorough assessment of memory abilities. 
in the present study, we examined differences between individuals with 
PD or HD on CVlT-ii indices of recall and recognition discriminability.
Participants and Methods: The CVlT-ii was administered to individ-
uals with PD (n =72) or HD (n = 77). standardized scores on subtypes of 
recall discriminability (immediate, short delay free and cued, long delay 
free and cued) and recognition discriminability (total, source, semantic, 
and novel) were compared between the groups using analysis of covari-
ance tests, controlling for education and Dementia rating scale scores.
results: Following Bonferroni corrections for multiple comparisons, the 
HD group performed significantly worse than the PD group on short and 
long delay free recall and long delay cued recall discriminability indices 
(ps<.01). Additionally, the HD group performed significantly worse on 
source recognition discriminability (p<.0125). group differences were 
associated with large Cohen’s d effect sizes.
Conclusions: When accounting for intrusions, we found that indi-
viduals with HD exhibit significantly worse recall than those with PD 
following a short or long delay. However, recognition discriminability 
did not differ between the groups, with the exception of source recogni-
tion discriminability. These new CVlT-ii measures may provide a more 
thorough assessment of recall and recognition abilities and may improve 
efforts to characterize and compare profiles of memory dysfunction in 
different neurodegenerative populations.
Correspondence: Emily J. Van Etten, San Diego State University, 
8732 Pacheco Avenue, Westminster, CA 92683, United States. E-mail: 
emilyjoyvanetten@gmail.com

a.M. VandebunTe & s. rOGers. The Effect of Depression on 
the Cognition of those with Parkinson’s Disease.
Objective: Previous research has shown a negative association between 
depression and cognition. Many of those with Parkinson’s disease (PD) 
also suffer from depression, but less clear is how the presence of state 
depression affects the cognitive abilities of patients with PD.
Participants and Methods: A total of 115 adults (75 women, M age = 
74.58 years, M education = 15.26 years) with parkinsonian pathology 
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completed subtests of the WAis-iV, WMs-iV, DkeFs, Trailmaking, 
BnT, CoWAT, roCF, HVlT-r and BVMT-r. They indicated any 
history of depression on an objective questionnaire, and state depression 
was measured through the geriatric Depression scale.
results: Mild levels of state depression were endorsed by 54%, moderate 
depression by 31%, and severe state depression by 8%. significant nega-
tive associations were found between state depression and performance 
on logical Memory i, r(23) = -.70, p < .001, logical Memory ii, r(23) 
= -.59, p < .01, roCF 3’ delay, r(23) = -.42, p < .05, and roCF 
30’delay, r(23) = -.49, p < .02. Among those being treated for a depres-
sive condition, there were significant negative associations between state 
depression and performance on Block Design, r(32) = -.47, p < .01, and 
Picture Completion, r(35) = -.48, p < .01.
Conclusions: state depression seems to impact cognitive functioning 
among those with PD, regardless if there is a history of depression. 
Patients with greater levels of state depression exhibit worse contex-
tual verbal learning and memory, as well as worse nonverbal learning 
and memory for complex visual material. Patients with an underlying 
depressive condition and higher levels of state depression exhibit worse 
visual perception and construction relative to those with lower state 
depression. Minimizing the state depression of those with PD may there-
fore reduce problems with learning and memory, and if a patient is 
already receiving treatment for depression, attenuating state levels of 
depression may improve visuospatial functions.
Correspondence: Anna M. VandeBunte, Psychology, Westmont College, 
312 Mellifont Drive, Santa Barbara, CA 93103, United States. E-mail: 
avandebunte@westmont.edu

J. WerTHeIMer, J.s. MILLer, K. MaXWeLL & a. GOTTusO. 
Cognition and Parkinson’s Disease: The Patient’s Perspective.
Objective: Cognitive dysfunction is expected and often debilitating for 
people with Parkinson’s disease (PWP). A better appreciation of and 
awareness about the patient’s perspective of cognitive difficulties and 
the impact these challenges have on daily life is indicated. Objective: 
To understand the patient’s perspective about cognitive changes and 
how their cognitive difficulties impact daily life.
Participants and Methods: 1,548 PWP participated in a cross sectional 
research design study. Participants completed the everyday Cognition 
scale (eCog), The Parkinson Alliance Cognitive Questionnaire (PACQ), 
and lawton instrumental Activities of Daily living scale.
results: eCog: language, Memory, Attention, and organization had 
the highest frequency of perceived change within age and disease dura-
tion-matched groups. The Attention domain had the highest reports of 
“consistent worsening” over time. PACQ: 65% of PWP reported mild 
to mild-to-moderate cognitive difficulties, and 16% reported moderate 
to severe difficulties. The most frequently reported difficulties were 
memory and expressive language skills, followed by slowed processing 
speed and difficulties with executive functioning. Difficulties in all cogni-
tive domains were reported in greater frequency with age and disease 
progression. slowed processing speed and increased difficulties with 
executive functions appear to be the most notable observed dynamic 
change as PD progresses. Across age and disease duration groups, the 
majority of participants’ reported experiencing an adverse impact of 
cognition on daily functions. 22% (younger and early Disease Duration 
PD group) to 43% (older and late Advanced PD group) reported a 
moderate to extreme impact of cognitive difficulties on daily functions.
Conclusions: Cognitive deficits are prevalent for PWP. Despite research 
identifying reduced appreciation of cognitive deficits as a challenge in 
self-report (Copeland, et al., 2016), understanding the patient’s perspec-
tive about his or her personal experience has important implications.
Correspondence: Jeffrey Wertheimer, Ph.D., Physical Medicine and 
Rehabilitation, Cedars-Sinai Medical Center, 8700 Beverly Blvd., Los 
Angeles, CA 90048, United States. E-mail: Jeffreycwertheimer@yahoo.
com

a. sTeVens, M.e. WIGGIns, J.J. Tanner, a. aMadOr, 
n.a. sCHWab, T. GIOVanneTTI & C.C. PrICe. Category 
Fluency Association Index is Sensitive to Temporal Lobe Atrophy 
in Parkinson’s Disease.
Objective: Previous literature has demonstrated that some individuals 
with Parkinson’s disease (PD) have brain atrophy in temporal lobe 
regions with this reflecting cognitive impairment in PD (Tanner et al., 
2015; goldman et al., 2012, Weintraub et al., 2011). This investigation 
studied temporal thickness and its relative contribution to verbal fluency 
semantic integrity in PD relative to non-PD peers.
Participants and Methods: All participants were recruited through 
studies at the university of Florida. Participants included non-demented 
individuals with PD (n=81, 68±4.9785 years, 27% female) and control 
participants (nC; n=50, 67±6.2671 years, 26% female). All partici-
pants completed the category fluency (animal; 60 second output) with 
consecutive responses scored using the association index (Ai; Carew et 
al., 1997). T1-weighted Mri data were used to assess hypotheses that 
left temporal lobe and left frontal lobe thickness would associate with 
Ai versus raw output, respectively.
results: PD and control participants were matched in age and educa-
tion. PD showed thinner temporal cortex relative to peers (p<0.01). PD 
left temporal thickness positively associated with Ai when controlling for 
age (partial r=0.24, p<0.01; no association for non-PD peers; p=0.75). 
There were no significant associations between frontal or temporal 
thickness for raw animal output for either group.
Conclusions: These findings suggest that reduced temporal thickness 
in PD associates with a metric of semantic integrity as measured by the 
association index from animal fluency. The findings will be discussed 
as a potential indicator of cognitive progression in PD.
Correspondence: Margaret E. Wiggins, Clinical and Health Psychology, 
University of Florida, 4455 SW 34th Street, Apartment QQ226, 
Gainesville, FL 32608, United States. E-mail: ellewiggins@ufl.edu

K.a. WyMan-CHICK, C.a. MannInG & s.a. sPerLInG. 
Neuropsychological Test Performance in Parkinsonism Without 
Dopaminergic Deficiency on [123I]-FP-CIT SPECT Imaging.
Objective: scans Without evidence of Dopaminergic Deficiency 
(sWeDD) is a term that refers to normal dopamine uptake on 
[123i]-FP-CiT sPeCT imaging in individuals who are clinically diag-
nosed with Parkinson’s disease (PD). it has been argued that sWeDD 
represents a benign form of parkinsonism from a motor perspective. 
little is known about the cognitive functioning of individuals in this 
group. The purpose of this study was to compare neuropsychological 
test performance between individuals with sWeDD, individuals with 
PD who demonstrated dopamine deficiency, and Healthy Controls (HC).
Participants and Methods: Data were obtained from the Parkinson’s 
Progression Marker initiative. The sample included 59 participants 
with sWeDD, 411 with PD, and 114 HC. Tests included Judgment 
of line orientation, letter-number sequencing, symbol Digit Modal-
ities, Hopkins Verbal learning Test-revised, and letter and Category 
Fluency. MAnoVA was used to compare standardized scores between 
the groups.
results: Box’s Test of equality of Covariance Matrices was significant 
(p<.001), therefore Pillai’s Trace was used. There was a statistically 
significant difference in performances between the three groups, F(14, 
1154) = 5.04; p<.001; partial η2=.058. To control for Type i error across 
univariate tests, alpha was set at .007. There were significant univar-
iate main effects for Category Fluency, F(2, 582)=6.91;p=.001;partial 
η2=.023, and symbol Digit Modalities F(2, 582)=24.09;p<.001;partial 
η2=.076. Pairwise comparisons revealed significant differences in Cate-
gory Fluency between sWeDD (M=0.22, SD=1.08) and HC (M=0.86, 
SD=1.15) and in sDMT performance between sWeDD (M=45.09, 
SD=11.54) and HC (M=51.75, SD=9.79). no significant differences 
between sWeDD and PD were found.
Conclusions: individuals with sWeDD demonstrate significantly 
worse non-motor cognitive symptoms than HC. The neuropsycholog-
ical test performances were similar between the sWeDD group and PD 
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group, which may reflect a common pathology that is not mediated by 
dopamine.
Correspondence: Kathryn A. Wyman-Chick, PsyD, Department of 
Neurology, University of Virginia, PO BOX 800394, Charlottesville, VA 
22908-0394, United States. E-mail: kwyman@pacificu.edu

b. yaFFe, r.J. Fee & P.J. MaTTIs. The Relationship of Motor 
Dysfunction and Memory Recognition Deficit in Parkinson’s 
Disease.
Objective: Parkinson’s disease (PD) is associated with motor and 
memory retrieval deficits that are related to disease specific factors. 
Preliminary data demonstrated impairment beyond retrieval based 
on a lack of improvement using recognition in PD and its association 
with general cognitive decline in this sample. We previously hypothe-
sized that recognition deficits in PD may indicate the comorbidity of 
Alzheimer’s disease (AD), considering that AD pathology was found in 
a number of PD patients at the time of autopsy. Accordingly, given that 
motor impairment is the most prominent feature of PD, we examined 
whether it is related to recognition deficits, which would suggest that 
the recognition deficit is related to PD specific pathology. We hypothe-
sized a significant relationship between motor dysfunction and general 
cognitive decline in patients with PD, without a relationship between 
recognition and motor dysfunction.
Participants and Methods: 65 participants (51M and 14F) with 
PD ranging in age from 42 to 81 (M=61.94 ± 9.40) with 12 to 20 
years (M=15.03 ± 2.58) of education were included. unified Parkin-
son’s Disease rating scale (uPDrs) motor scores, Dementia rating 
scale-2 (Drs) total scores and the Brief Visuospatial Memory Test- 
revised (BVMT) recognition Discrimination index were analyzed using 
spearman correlation. BVMT discriminability scores were categorized 
into preserved (≥5) and impaired (<5) groups, and performance was 
compared on uPDrs using kruskal Wallis.
results: There was a significant negative correlation between Drs and 
uPDrs scores (rs(63)=-.40, p<.01). A significant relationship between 
uPDrs and BVMT was not found.
Conclusions: greater motor dysfunction is associated with poorer 
cognitive functioning in PD. However, the relationship between cogni-
tive decline and recognition deficits is not due to level of motor impair-
ment in PD. Therefore, motor dysfunction is not related to recognition 
deficits, indicating that the deficit is not PD disease specific.
Correspondence: Beril Yaffe, M.A., Psychology, The Graduate Center, 
CUNY, 247 N 7th St Apt 506, Brooklyn, NY 11211, United States. 
E-mail: beryaf@gmail.com

K.L. zane, L. sCHWarz, P. ruPPerT, K. MuLHauser & 
J. CHIbnaLL. Cognitive Slowing and Motor Slowing in Parkinson’s 
Disease.
Objective: Parkinson’s disease (PD) is traditionally categorized as a 
movement disorder; however, it is clear it can also lead to significant 
cognitive dysfunction (Cosgrove, Alty, & Jamieson, 2015). Previous 
research has estimated that approximately 19% of PD patients have 
some form of cognitive impairment (lieberman, 1998). still, it remains 
unclear whether there is a decline in cognitive processing speed. The 
present study examined the associations of cognitive and motor slowing 
in PD patients. in particular, we exmained much variance in perfor-
mance on measures of reaction time is attributable to motor slowing as 
opposed to cognitive slowing.
Participants and Methods: Archival data from an academic medical 
center was used to examine mental processing speed and motor abilities 
in adults with PD (n=102). sample demographics were as follows: mean 
age=65 (40.2% female and 59.8% male); mean education=13; and 
estimated premorbid intelligence mean=101.68. Pearson correlations 
and multiple linear regressions were performed for analyses.
results: significant relationships were found between measures of 
cognitive and motor processing. stepwise linear regressions showed that 
performance on motor tasks (i.e., grip strength, grooved Pegboard) 

predicted performance on non-motor measures of processing speed (i.e., 
stroop Color Word Test). in addition, grip strength was also predictive 
of performance on a verbal fluency task and a simple substitution task 
(i.e., symbol Digit Modalities Test).
Conclusions: The current findings suggest that motor abilities accounts 
for a significant amount of variance on non-motor measures of mental 
processing speed. Thus, in spite of the dissociation of motor and cogni-
tive domains, cognitive slowing may actually be meaningfully related 
to motor decline. Further research of cognitive and motor slowing in 
PD patients is recommended.
Correspondence: Katherine L. Zane, Ph.D., Psychology, Saint Louis 
University, 3124 Olive Street, Saint Louis, MO 63103, United States. 
E-mail: zanekl@slu.edu

PM Coffee break

2:30–3:00 p.m.

Plenary F. Contributions to understanding the 
dynamic Course of alcoholism: an Ins Legacy

Presenter: edith V. sullivan

3:00–4:00 p.m.

e.V. suLLIVan. Contributions to Understanding the Dynamic 
Course of Alcoholism: An INS Legacy.
Alcohol use Disorder (AuD) has been a major cause of family, social, 
and personal strife for centuries, with current prevalence estimates of 
14% for 12-month and 29% lifetime AuD. neuropsychological testing 
of selective cognitive, sensory, and motor functions complemented 
with in vivo brain imaging has enabled tracking the consequences of 
AuD, which follows a dynamic course of development, maintenance, 
and recovery or relapse. Controlled studies of alcoholism have revealed 
evidence for disruption of selective functions involving executive, visu-
ospatial, mnemonic, emotional, and balance abilities and brain systems 
supporting these functions, notably, frontocerebellar, frontostriatal, and 
frontolimbic circuitry. on a hopeful front, longitudinal study provides 
convincing evidence for improvement in brain structure and function 
following sustained sobriety. These discoveries have a strong legacy in 
ins, starting from its early days when assumptions regarding which 
brain regions were disrupted relied solely on patterns of functional 
sparing and impairment deduced from testing. Today’s work using 
refinements in assessment and multi-modal neuroimaging builds on that 
legacy, moving the field toward examination of compensatory processes 
to overcome impaired functions.
Following this lecture, the learner should be able to: 1) recognize that 
alcohol dependence disrupts selective brain structures and functions; 2) 
Appreciate that alcoholism-related functional brain changes are a form 
of neuroadaptation that may underlie dysfunction, making alcoholism 
a self-perpetuating disorder; 3) learn that sustained sobriety can result 
in improvement in brain structure and function, indicative of damage 
reversal or compensatory mechanisms that can be identified with formal 
neuropsychological testing and longitudinal, quantitative structural and 
functional brain imaging.
Correspondence: Edith V. Sullivan, Ph.D., Psychiatry & Behavioral 
Sciences, Stanford University School of Medicine, 401 Quarry Road, 
Stanford, CA 94305-5723, United States. E-mail: edie@stanford.edu
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Invited symposium 5. The next Generation: a Look 
at Cohort studies of People at risk for alzheimer’s 

disease

Chair: sterling C. Johnson

4:00–5:30 p.m.

s.C. JOHnsOn, T. barry-Tanner, J. HassensTab, a. sOLdan, 
J.J. ManLy & a.L. JeFFersOn. The Next Generation: A Look at 
Cohort Studies of People at Risk for Alzheimer’s Disease.
symposium summary: The pathological processes underlying Alzhei-
mer’s disease (AD) begin years or perhaps decades prior to onset of 
overt dementia. new findings are emerging from several longitudinal 
AD-risk enriched cohorts that indicate brain and cognitive changes exist 
during the preclinical and prodromal phases of AD. The symposium will 
begin from the ‘at-risk’ participant’s perspective using clips from an 
upcoming independent documentary film offering an intimate look at 
AD research entitled “Will i be next?”. The film follows three middle-
aged women who volunteer as research participants in the longitudinal 
Wisconsin registry for Alzheimer’s Prevention (WrAP) study. each of 
these women has a family history of AD and is at high risk for developing 
AD in the future (“the next generation”).
The symposium will transition to a discussion of several select risk- 
enriched longitudinal cohort studies, including a summary of each 
study’s design, seminal findings, and future directions. Cohorts include 
the WrAP study (university of Wisconsin, Pi: sterling Johnson, PhD), 
the Adult Children study (Washington university, Pi: John Morris MD; 
presented by Jason Hassenstab, PhD), the BioCArD study (Johns 
Hopkins university, Pi: Marilyn Albert; presented by Anja soldan, 
PhD), the offspring study (Columbia university, Pi: Jennifer Manly, 
PhD), and the Vanderbilt Memory and Aging Project (Vanderbilt 
university Medical Center, Pi: Angela Jefferson, PhD). The presentation 
of seminal findings from these cohorts will focus on neuropsychological 
and biomarker changes in people at risk for AD, characteristics that may 
pose resilience against cognitive decline, and implications for participant 
selection in future prevention trials.
Correspondence: Sterling C. Johnson, PhD, Wisconsin ADRC, University 
of Wisconsin-Madison, 600 Highland Avenue, Madison, WI 53792, 
United States. E-mail: scj@medicine.wisc.edu

T. barry-Tanner. Will I Be Next?
Will i Be next? is a documentary about the quest for a cure to Alzhei-
mer’s disease as told by human research subjects in the Wisconsin 
registry for Alzheimer’s Prevention (WrAP) longitudinal observational 
cohort study. For the past 15 years, 1550 middle-aged subjects have 
offered their brains and bodies for repeat investigation to the WrAP 
study. At the heart of the study are the test group participants – middle-
aged adults with a deceased or living parent with Alzheimer’s disease. 
Parental history makes the test group 2 to 3 times more likely to get 
the disease than those without a history of it in their families. The three 
main characters in the film are test group participants who are followed 
as they grapple with the disease and its impact on their families, and 
what they are doing to lower their own risk. A 23 minute clip of the 
documentary will be shown by one of the producers of the film. For 
more on the film, see http://willibnext.com/.
Correspondence: Therese Barry-Tanner, c/o INS, 2319 S Foothill Dr Ste 
260, Salt Lake City, UT 84109, United States. E-mail: tbarry-tanner@
hotmail.com

s.C. JOHnsOn. The Wisconsin Registry for Alzheimer’s Prevention 
(WRAP).
The Wisconsin registry for Alzheimer’s Prevention (WrAP) is a longi-
tudinal observational cohort study enriched with persons who have a 
biological parent with Alzheimer’s Disease (AD). Parental history was 
used as a risk factor since persons with parental history are at twice 

the risk for sporadic AD compared to the general population. since 
late 2001, WrAP enrolled 1548 people at a mean baseline age of 54. 
The second visit was four years after baseline and subsequent visits are 
every two years. The average length of follow-up is 10 years and 83% 
of participants remain active in the cohort. serial cognitive measure-
ment, self-report lifestyle and medical data, together with data collec-
tion from several ancillary linked studies involving amyloid and tau 
imaging, CsF and other direct measures have yielded many potentially 
important findings which will be reviewed. Methods and results for 
capturing early reliable indicators of cognitive decline (prior to classic 
mild cognitive impairment) will be presented including use of internally 
derived robust norms and graphical modeling techniques. The cohort is 
now 65 years of age on average and approximately 13-18% of the cohort 
are experiencing meaningful decline (depending on how its defined) 
beyond normal aging. While decline is associated with biomarkers of 
AD, co-occurring pathologies such as vascular disease also account for 
a proportion of the variance in cognitive decline and evidence for the 
interplay between pathologies will be discussed. The preclinical phase 
of AD in late middle age is a poorly understood time frame that WrAP 
is addressing. of paramount importance is establishing the endophe-
notypes of AD and neurovascular disease to which cognitive outcomes 
can be linked.
Correspondence: Sterling C. Johnson, PhD, Wisconsin ADRC, University 
of Wisconsin-Madison, 600 Highland Avenue, Madison, WI 53792, 
United States. E-mail: scj@medicine.wisc.edu

J. HassensTab, a. FaGan & J. MOrrIs. Correlating Rates of 
Change Between Cognition and Biomarkers in Middle Aged Adults 
at Risk for Alzheimer’s Disease: The Adult Children Study.
Among older adults at risk for Alzheimer’s disease (AD), cross- 
sectional and longitudinal associations across multiple modalities of AD 
biomarkers and cognition have been well characterized, particularly 
among those who have developed clinically significant symptoms. What 
is less understood is how and to what extent longitudinal changes in AD 
biomarkers and cognition are correlated in asymptomatic middle-aged 
individuals. This was the impetus for the Adult Children study (ACs), 
which began in 2005 with the intent to develop and validate biological 
markers, imaging features, and cognitive profiles of preclinical Alzhei-
mer’s disease (AD). Participants are enrolled in two groups: 1) Adult 
children in middle age who have at least 1 parent who developed AD 
and 2) Adult children in middle age with parents that never developed 
AD. To date, the ACs has enrolled nearly 275 individuals aged 43-77 
with a mean follow-up interval of approximately 7 years. All partici-
pants undergo an annual or triennial clinical assessment, including a 
comprehensive neuropsychological battery, cerebrospinal fluid (CsF) 
collection, amyloid PeT imaging with Pittsburgh compound B (PeT-
PiB), and structural Mri. in this presentation, we will present methods 
and some initial results from examinations of the correlations between 
longitudinal rates of change in cognition, Mri volumetrics, CsF concen-
trations of Alzheimer-related proteins, and molecular imaging of cere-
bral fibrillar amyloid with PeT. We used multivariate mixed models 
for repeated measures to assess the correlations between rates of change 
across the biomarker modalities and cognition. our initial results indi-
cate that a decrease in CsF β-amyloid1-42 (Aβ1-42) is associated with a 
faster increase in PeT-PiB mean cortical standardized uptake value 
ration (MCsuVr), but not with other biomarkers. The rate of change 
in CsF tau and CsF phosphorylated tau181 is correlated with the rate of 
change in PeT-PiB, hippocampal volume, and 3 cognitive composites 
(episodic memory, attentional control, and global cognition). The rate of 
change in hippocampal volume is correlated with rates of change across 
the 3 cognitive composites. similar analyses were completed using base-
line data, however, only 3 significant correlations were observed thus 
far: CsF Aβ1-42 and PeT-PiB, CsF Tau and PeT-PiB, and CsF Aβ1-42 
and global cognition. We will discuss interpretation of these findings and 
their relevance for disease progression models and their implications for 
secondary prevention trials that rely on AD biomarkers and cognition 
to track disease modification.
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Correspondence: Jason Hassenstab, PhD, Neurology, Washington 
University in St. Louis, 4488 Forest Park Ave, Suite 130, St. Louis, MO 
63130, United States. E-mail: hassenstabj@abraxas.wustl.edu

a. sOLdan, C. PeTTIGreW, Q. CaI, M. WanG, a. MOGHeKar, 
a. FaGan, C. FOWLer, C. CarLssOn, C. MasTers, 
s.C. JOHnsOn, s. asTHana, J. MOrrIs, a. GrOss & 
M. aLberT. Hypothetical Preclinical Alzheimer Disease Groups 
and Longitudinal Cognitive Change.
The goal of this study was to use two different datasets to determine 
which group of cognitively normal individuals shows the greatest 
cognitive decline over time based on their cerebrospinal fluid (CsF) 
biomarker profile. in the first analysis, 222 cognitively normal partic-
ipants from the BioCArD study (mean baseline age 57 years, mean 
follow-up 11 years) were classified into one of the following 4 hypo-
thetical preclinical AD groups using baseline CsF levels of Aβ42 and 
tau or Aβ42 and phosphorylated tau (p-tau): stage 0 (high Aβ42 and 
low tau), stage 1 (low Aβ42 and low tau), stage 2 (low Aβ42 and high 
tau), and suspected non-AD pathology (snAP) (high Aβ42 and high 
tau). Cognitive performance was measured using a composite score 
composed of tests previously shown to predict progression from normal 
cognition to Mild Cognitive impairment. The results showed that indi-
viduals in stage 2 had lower baseline cognitive scores and a greater 
decline in the cognitive composite score relative to the other 3 groups 
(all p<.001 for the rate of decline). individuals in stage 0, stage 1, 
and snAP did not differ from one another in cognitive performance 
at baseline or over time and showed practice-related improvement in 
performance. The rate of change in the cognitive composite score did not 
differ by APoe ε4 genotype. Comparable results were obtained in an 
analysis that combined BioCArD data with four additional independent 
cohorts that also enrolled and followed cognitively normal adults over 
time: Adult Children study (ACs), Wisconsin registry for Alzheimer’s 
Prevention (WrAP) and Wisconsin iMPACT cohorts, and Australian 
imaging, Biomarker, and lifestyle study (AiBl) (total n=881 with 
baseline CsF, mean baseline age = 59 years, mean follow-up 7 years). 
Taken together, these results suggest that abnormal levels of both CsF 
Ab42 and tau in midlife are necessary for observing a marked decline 
in cognition among cognitively normal individuals.
Correspondence: Anja Soldan, Cognitive Neuroscience Division, Johns 
Hopkins School of Medicine, 1620 McElderry Street, Baltimore, MD 
21205, United States. E-mail: asoldan1@jhmi.edu

J.J. ManLy & a.M. brICKMan. Offspring Study of Mechanisms 
for Racial Disparities in Alzheimer’s Disease.
Alzheimer’s Disease (AD) is a clinically heterogeneous disorder, resulting 
from multiple etiologic pathways. The rationale for the offspring study 
of Mechanisms for racial Disparities in AD is that causes of disparities 
in AD, and possible racial/ethnic differences in mechanistic pathways to 
AD, can be identified through evaluation of diverse middle-aged cohorts 
with and without an objectively-determined family history of AD. Mech-
anisms of disparities are difficult to study if samples are limited to age 
65 and older because several factors attenuate the relationships of these 
risk factors with AD when measured in old age. Prior findings are that 
racial disparities in cognitive function narrow with age due to selective 
survival. in addition, there is increasing evidence for the importance 
of cardiovascular and cerebrovascular risk factors for AD, but these 
relationships appear to be strongest when cardiovascular function is 
measured in middle age. The mid-life preclinical phase is particularly 
relevant for studying racial disparities in AD because cardiovascular 
risk factors are more prevalent and have an earlier age of onset among 
minorities, in whom the potential influence of cardiovascular factors on 
the development of AD may take place at an earlier age. The offspring 
study leverages a well-characterized, diverse, and longitudinally 
followed parent cohort to test whether the primary mode of transmission 
of parental AD risk to offspring cognition differs across race/ethnicity. 
We will test the hypothesis that social and vascular factors play a bigger 

role in the mechanistic pathway to AD among minorities, while genetic 
pathways that affect amyloid deposition in the brain play a larger role 
among Whites. As a result, we expect that social and vascular factors 
are more likely to influence the relationship between parental risk and 
offspring cognitive function among minorities, and will account for the 
racial/ethnic disparities in AD and cognitive aging.
Correspondence: Jennifer J. Manly, PhD, Neurology, Columbia 
University, 630 West 168th St., P&S Box 16, New York, NY 10032, 
United States. E-mail: jjm71@cumc.columbia.edu

a.L. JeFFersOn. The Vanderbilt Memory & Aging Project: Study 
Design, Findings, and Future Directions.
The Vanderbilt Memory & Aging Project was established as an observa-
tional longitudinal study investigating vascular health and brain aging. 
specifically, the study aims to provide insights into complex associa-
tions among systemic vascular health, microvascular and microstruc-
tural changes in the brain, and cognitive decline and dementia among 
older adults. From september 2012 to november 2014, 335 partici-
pants 60–92 years of age and free of clinical dementia and stroke were 
enrolled. At baseline, these participants represented the cognitive spec-
trum ranging from normal cognition to prodromal dementia (i.e., mild 
cognitive impairment; MCi). Participants are seen every 18-months for 
3 years, and at each time point participants undergo physical and frailty 
examination, fasting blood draw, clinical and medical history interview, 
neuropsychological assessment, echocardiogram, 1.5T cardiac Mri, and 
multimodal 3T brain Mri emphasizing cerebrovascular structure and 
function. optional procedures include 24-hour ambulatory blood pres-
sure monitoring, actigraphy, and lumbar puncture for cerebrospinal 
fluid (CsF) collection. Diverse sources of baseline and longitudinal data 
from this cohort are providing our investigative team and collaborators 
with rich opportunities to investigate pathways linking vascular and 
cerebrovascular health, clinical and pathological AD, and neurodegen-
eration contributing to novel strategies to delay or prevent cognitive 
decline. This presentation will review cohort characteristics and high-
light important outcomes to date that enhance knowledge about the 
association between systemic vascular health and brain health in aging.
Correspondence: Angela L. Jefferson, PhD, Department of Neurology, 
Vanderbilt University Medical Center, 1207 17th Avenue Sout, Suite 
204, Vanderbilt Memory & Alzheimer's Center, Nashville, TN 37212, 
United States. E-mail: angela.jefferson@Vanderbilt.edu

symposium 9. depression in Clinical Conditions: 
Impact on behavior, neural Mechanisms and 

Quality of Life

Chair: ekaterina dobryakova

4:00–5:30 p.m.

e. dObryaKOVa, r. KaMaT, K. bIJanKI, y. GOVerOVer & 
L. sTrOber. Depression in Clinical Conditions: Assessment, 
Impact on Behavior, Neural Mechanisms and Quality of Life.
symposium summary: Depression, a psychiatric disorder, has been 
shown to negatively impact an individual’s quality of life as well as 
cognition, thus leading to alterations in neural mechanisms. The occur-
rence of depression in clinical populations is a lot higher than in the 
general public. Compared to rates of depression in the general popu-
lation (6.7%), up to 77% of individuals with traumatic brain injury 
(TBi) are being diagnosed with clinical depression, and up to 50% of 
individuals with multiple sclerosis (Ms) are reported to have depression. 
given this, it is surprising that the impact of depression within clinical 
conditions is largely neglected, with very few investigations examining 
the impact of depression on behavioral and neural measures in disease.
The current symposium constitutes a collection of multidisciplinary 
work and spans several clinical populations. The overall goal of the 
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symposium is to explore the impact of depression on behavior, neural 
mechanisms and quality of life, as well as depression assessment 
measures. The first talk will examine neural mechanisms associated with 
depression in TBi. The second talk will characterize functional correlates 
and the course of depression in individuals with Human immunodefi-
ciency Virus. The subsequent talk will examine mechanisms of positive 
emotional experience in a single epilepsy patient undergoing a deep 
brain stimulation. The next talk of the symposium will examine the 
relationship between age, quality of life and depression in individuals 
with Ms. Finally, the symposium will end with a talk that explores clin-
ical characterizes and etiology of depression in five clinical populations 
- Alzheimer’s, Parkinson’s, stroke, epilepsy, and Ms. Thus, the current 
symposium has multidisciplinary representation. it is anticipated that 
the current symposium will appeal to an interdisciplinary audience and 
will draw attention to the study of depressive symptomology in clinical 
conditions.
Correspondence: Ekaterina Dobryakova, Ph.D, Kessler Foundation, 300 
Executive dr, West Orange, NJ NJ, United States. E-mail: edobryakova@
kesslerfoundation.org

e. dObryaKOVa. Depressive Symptomology Modulates Cortico-
Strtiatal Activation During Feedback Presentation in Individuals 
with Traumatic Brain Injury.
objective: Compared to rates of depression reported in the general popu-
lation (6.7%), the occurrence of depression after traumatic brain injury 
(TBi) is substantially higher, with studies reporting between 50% to 
77% of individuals with TBi being diagnosed with clinical depression. 
Depression has been shown to negatively impact cognition, as well as 
overall quality of life of individuals with TBi. However, the influence 
of depression on neural mechanisms in individuals with TBi remains 
unexplored. Here we explored neural mechanisms of individuals with 
TBi who reported high and low depression (as assessed with the Chicago 
Multiscale Depression inventory). specifically, we examined how the 
level of depression modulates brain activity during a task that pres-
ents participants with positive and negative feedback, since the neural 
mechanism associated with feedback processing has been shown to be 
impaired in individuals with depression without TBi. Based on prior 
findings in individuals with depression, we expected hypoactivation 
in the ventromedial prefrontal cortex (VMPFC) and the striatum in 
individuals with TBi scoring high on the CMDi.
Methods & results: Participants underwent Mri of the head while 
performing a gambling task where they could either win $1 for correctly 
guessing a value on the card (positive feedback) or lose $0.50 for incor-
rectly guess a value on the card (negative feedback). CMDi scores ranged 
from 38 to 96 and when divided on two groups, the difference between 
high and low CMDi scores group was significant. Contrary to our expec-
tations, individuals with TBi who scored higher on the CMDi exhibited 
increased activation in the VMPFC and striatum. Previous investigations 
showed similar findings in association with anxiety.
Conclusion: Current findings describe how the neural mechanisms 
associated with feedback presentation are modulated by depressive 
symptomology in individuals with TBi and highlight the importance of 
examining depressive symptomology.
Correspondence: Ekaterina Dobryakova, Ph.D, Kessler Foundation, 300 
Executive dr, West Orange, NJ NJ, United States. E-mail: edobryakova@
kesslerfoundation.org

r. KaMaT. Depression and its Correlates in the Context of HIV 
Infection.
Objective: Depression is the most prevalent HiV-associated psychiatric 
disorder with a lifetime prevalence of 40 – 60% in the HiV-infected 
population. it commonly co-occurs with apathy, which is a distinct 
and clinically significant sequela of HiV infection. Across many patient 
populations, these two syndromes increase risk of disability, but their 
comorbidity has received limited attention in HiV+ cohorts. We aimed 

to characterize the course and functional correlates of HiV-associated 
depression in the context of apathy.
Methods and results: in a cohort of HiV+ persons (n=225), we exam-
ined the neuromedical correlates and longitudinal progression of major 
depressive disorder in the context of pre-existing apathy. We found that 
lower nadir and current CD4 counts were associated with the develop-
ment of a new or recurrent episode of major depression. Additionally, 
in HiV+ persons without pre-existing apathy at baseline, new onset of 
major depression was associated with a significant increase in apathy at 
the second visit. in a separate study, we investigated the role of comorbid 
depression and apathy in health-related quality of life (HrQol) in HiV+ 
individuals (n=80). independent of apathy, depression was associated 
with mental (but not physical) health related HrQol. With regard to 
the subcomponents of HrQol, depression was associated with phys-
ical role limitations, energy/fatigue, social functioning, and emotional 
well-being.
Conclusions: our findings provide a greater understanding of the 
etiology as well as psychiatric and functional consequences of depression 
in the context of HiV-associated neurobehavioral disturbance. These 
data may inform HiV-treatment specific interventions to mitigate the 
risk of developing depression and have implications for identifying 
patients at particular risk for poor health outcomes. Thus, there is a 
clear need to consider mood disorders in the assessment of functional 
declines and diagnosis of HiV-associated neurocognitive disorders.
Correspondence: Rujvi Kamat, Ph.D., UCSD, 220 Dickinson St, San 
Diego, CA 92103, United States. E-mail: rkamat@ucsd.edu

K.r. bIJanKI, n.P. Pedersen, d.L. drane, C. InMan & 
J.T. WILLIe. Stimulation of the Dorsal Cingulum Produces 
Euphoria and Positive Emotional Bias in an Epilepsy Patient 
Undergoing Invasive Presurgical Evaluation.
Objective: We sought to elucidate the mechanisms of positive emotional 
experience by leveraging a serendipitous finding of evoked laughter and 
euphoria in an epilepsy patient undergoing a deep brain stimulation 
research paradigm.
Participants and Methods: The patient was a 25-year-old woman with 
grid, strip and stereotactic depth electrode implantation for pre-surgical 
evaluation for medically-intractable epilepsy. electrical stimulation was 
delivered to the dorsal anterior cingulate via a current-controlled cere-
bral stimulator focally at three discrete locations.
results: stimulation at one of three sites (dorsal cingulum) produced 
involuntary laughter, happiness, and relaxation that persisted over the 
course of twenty minutes of stimulation. stimulation-induced euphoria 
was accompanied by a statistically significant positive shift in emotional 
bias during the evaluation of happy, neutral, and sad facial expressions 
(t=-2.334, df=59, p=.023), as well as reliable transient increases in skin 
conductance and heart rate. Anatomical and diffusion tensor neuroim-
aging reconstruction of the stimulated locations revealed patterns of 
connectivity differentiating between the three stimulated regions. The 
patient’s clinical team (surgeon, neurologist, psychologist, and anes-
thesiologist) determined that the dorsal cingulum stimulation provided 
substantive relief to the patient’s anxiety during surgery, and it was 
applied in the operating room during a subsequent awake resection. The 
stimulation successfully promoted a self-reported feeling of relaxation 
and happiness as the patient underwent a novel language mapping 
procedure during resective neurosurgery.
Conclusion: The current findings significantly expand the literature 
on the role of the anterior cingulate on positive emotional function. 
The novel application of this stimulation to assist during the patient’s 
subsequent awake resection suggests it may be a novel target for anxiety 
management, including for awake neurosurgery.
Correspondence: Kelly R. Bijanki, Ph.D., 4127b Woodruff Memorial 
Research Building, 101 Woodruff Circle, Emory University, Atlanta, GA 
30322, United States. E-mail: kbijank@emory.edu
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y. GOVerOVer. Is Being Younger Better? Age, Depression And 
QOL in MS.
Objective: Multiple sclerosis (Ms) is a chronic autoimmune disease 
of the central nervous system. Ms has a heterogeneous presentation, 
affecting motor, cognitive, visual, and affective domains. The frequency 
of major depression in Ms has been calculated as up to 50% and has 
been identified as a significant predictor of quality of life (Qol). The 
present study examined the relationship of age with affective sympto-
mology and Qol in individuals with Ms.
Methods: Participants included 30 individuals with Ms. outcome 
measures included the Chicago Multiscale Depression inventory (CMDi), 
and the Multiple sclerosis Quality of life instrument (MsQol-54).
results: increased age was associated with decreased affective sympto-
mology and increased Qol in adults with Ms. The effect of age on both 
physical and mental Qol was mediated by symptoms of depression.
Conclusions: The relationship of age with subjective well-being reflects 
the aging paradox observed in the general population, such that younger 
adults with Ms report increased affective symptomology and decreased 
Qol. Although age is not amenable to clinical intervention, it affects 
Qol via affective symptoms, suggesting that addressing symptoms 
of depression can increase physical and mental Qol even in younger 
adults. younger adults with Ms may benefit from education on coping 
strategies to prevent and/or decrease symptoms of depression as a means 
of increasing Qol.
Correspondence: Yael Goverover, New York Univeristy, 82 Washington 
Sq East, 6th floor, NYC, NY 10003, United States. E-mail: yg243@
nyu.edu

L. sTrOber. Doctor, Am I Depressed? How to Appreciate the 
Intricacies of Depression in Neurological Populations and a Guide 
to Aide in Its Assessment.
Objective: Depression is extremely common in neurological illnesses, 
with staggering rates as high as 87%. Whether reactionary in nature or 
biological, controversy exists as to how best to understand and assess 
what is “typical” or indicative of depression in neurological populations. 
Depression may at times be minimized, particularly in elderly individ-
uals in which less is known as to what is “normal” aging. on the flip side, 
depression can be overdiagnosed given the overlap of neurovegetative 
symptoms (e.g., fatigue, sleep difficulties, appetite change), which are 
common to neurological illness but also cardinal features of depression. 
Moreover, use of common self-report measures are hindered by the fact 
that they were designed for their young, healthy counterparts and do not 
take into consideration the above mentioned issues. To date, there have 
been many efforts to remedy this situation when assessing depression in 
medical populations (e.g., raising cutoffs on measures, removing neuro-
vegetative items, development of disease specific measures). Despite 
this, practitioners may frequently feel that they are lacking in their 
ability to accurately assess depression in their patients.
Methods & results: The present talk will provide a better under-
standing of the risk factors, unique clinical characteristics, and etiology 
of depression in five clinical populations – Alzheimer’s, Parkinson’s, 
stroke, epilepsy, and multiple sclerosis. Additionally, we will explore the 
use of self-report measures in these populations and provide guidelines 
regarding the specific measures and cutoffs that are most appropriate.
Conclusions: it is hoped that a greater appreciation for the intricacies 
in assessing depression in these populations will be obtained.
Correspondence: Lauren Strober, Ph.D., Neuropsychology & 
Neuroscience, Kessler Foundation, 300 Executive Drive, Suite 70, West 
Orange, NJ 07052, United States. E-mail: lstrober@kesslerfoundation.
org

symposium 10. Comorbidities associated with 
neurocognitive Performance in sports Concussion 

and Ms

Chair: Peter arnett

4:00–5:30 p.m.

P. arneTT. Comorbidities Associated with Neurocognitive 
Performance in Sports Concussion and MS.
symposium summary: Comorbidities are common in neurological 
conditions, and often include sleep disturbances, psychiatric disorders, 
headache, and fatigue. given the salience of direct influences on cognitive 
difficulties among neurological populations, comorbidities that impact 
cognitive functioning, like those mentioned above, have historically been 
overlooked, controlled for, or used as exclusionary criteria. in recent 
years, however, there has been an increased appreciation for the study 
of these variables as something often intrinsic to neurological condi-
tions. With these considerations in mind, this symposium will examine 
comorbidities commonly associated with sports-related concussion and 
multiple sclerosis (Ms), and their association with cognitive dysfunc-
tion. Peter Arnett will open the symposium by providing an overview 
and brief history of these issues. Then sports-related concussion will be 
discussed, where Jessica Meyer will show that depression is related to 
cognitive problems post-concussion both cross-sectionally and in rela-
tion to decline from baseline. erin guty will demonstrate that there is 
a strong relationship between cognitive problems and a most persistent 
and disabling symptom post-concussion, headache. Concerning Ms, 
Jessica zamzow will show that sleep disorder symptoms, but not sleep 
duration and efficiency, are associated with poorer cognitive function. 
Margaret Cadden will review Ms data showing that chronic, but not 
acute, pain is associated with cognitive dysfunction. lastly, Cristina 
roman will illustrate common structural neuroimaging links underlying 
both depression and cognitive problems in Ms. subsequent to these 
talks, Maria schultheis will serve as a discussant regarding the clinical 
and theoretical implications of these findings.
Correspondence: Peter Arnett, Ph.D., Psychology, Penn State University, 
352 Moore Building, University Park, PA 16802, United States. E-mail: 
paa6@psu.edu

e. GuTy & P. arneTT. The Relationship between Headache and 
Cognitive Impairment following Sports-Related Concussion.
Objective: Headache is one of the most commonly reported and longest-
lasting symptoms following concussion. Problems with cognitive func-
tioning are also common following concussion. The goal of this study is 
to explore how headache symptoms may relate to cognitive impairment 
following sports-related concussion.
Participants and Methods: 136 participants were included from a 
university-based sports concussion program. Headache was assessed 
using the headache symptom item from the PCss. individuals with 
a score of 1 or greater were placed into the “headache” group while 
individuals with scores of zero were in the “no headache” group. group 
means were then compared on various cognitive indices. Additionally, 
impairment groups were compared, with impaired groups defined as 
having 2 or more test indices below a standard score of 80.
results: Compared with the no headache group, individuals in the 
headache group had poorer performance on 3 indices of memory 
(HVlT-r Delayed recall, t(120)=2.00, p=.048; HVlT-r Total 
recall, t(120)=2.40, p=.018; imPACT Visual Memory Composite, 
t(113)=4.27, p<.001), and 2 indices of attention/processing speed 
(imPACT Visual Motor speed Composite, t(115)=3.58, p=.001 and 
the sDMT, t(119)=2.90, p=.005). When examining impairment across 
the test battery, 37% of patients from non-impaired group had headache 
symptoms compared with 64% of the impaired group (p <.005). When 
examining only memory impairment, 39% of patients from the non-im-
paired group had headache symptoms compared with 72% from the 
impaired group (p < .005). Finally, when exploring attention/processing 
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speed impairment, 39% of patients from non-impaired group had head-
ache symptoms compared with 81% from the impaired group (p<.005).
Conclusions: our results demonstrate a significant relationship 
between headache and difficulties in cognition following concussion. 
Future work should explore potential functional outcomes associated 
with this relationship.
Correspondence: Erin Guty, Pennsylvania State University, 850 Toftrees 
Ave., Apt. 515, State College, PA 16803, United States. E-mail: erin.
guty@gmail.com

n.a. GrIMa, s.M.W. raJaraTnaM, d. MansFIeLd, T. sLeTTen, 
G. sPITz & J.L. POnsFOrd. Melatonin Supplementation 
Improves Sleep Disturbance Following Traumatic Brain Injury: 
Preliminary Results from a Randomized Controlled Trial.
Objective: Traumatic brain injury (TBi) is a leading cause of disability 
worldwide. Although 50% of patients experience sleep disturbance, 
effective and safe pharmacological treatments are lacking. our previous 
research has demonstrated that melatonin production is attenuated and 
delayed in TBi patients. We performed a clinical trial to determine the 
effectiveness and safety of melatonin for sleep disturbance in patients 
with TBi and insomnia.
Participants and Methods: randomised, double-blind, placebo-con-
trolled, 2-sequence, 2-treatment (melatonin and placebo) crossover 
study was conducted in 26 outpatients with mild to severe TBi (mean 
Post Traumatic Amnesia 37.92 days), on average 66 months post injury. 
Primary endpoints included the Pittsburgh sleep Quality index (PsQi) 
global scores indicative of subjective sleep quality, and sleep onset 
latency derived from wrist actigraphy.
results: Melatonin reduced global PsQi scores (melatonin, 7.77 vs 
placebo, 8.86; difference -1.09; 95% Ci -1.95 to -0.22; p = .02), and a 
strong trend suggested sleep onset latency was reduced with melatonin 
supplementation (melatonin, 25.71 minutes vs placebo, 34.43 minutes; 
difference -8.72 minutes; 95% Ci -17.51 to 0.08; p = .05). Adverse 
events were comparable across placebo and melatonin treatments.
Conclusions: The present study suggests melatonin supplementation 
is effective in improving both subjective and objective sleep quality in 
patients with TBi and clinically diagnosed chronic insomnia.
Correspondence: Natalie A. Grima, Doctor of Psychology (Clinical 
Neuropsychology), Cognitive Neurology, Beth Israel Deaconess Medical 
Centre, 112 Jersey Apt 15, Boston, MA 02215, United States. E-mail: 
nataliegrima@gmail.com

b.M. asKen, J.r. CLuGsTOn, d.n. dubOse, J.K. bOOne, 
M.a. MCCrea & r.M. bauer. Physiological Effects of Delayed 
Removal from Activity Following Sport-Related Concussion as 
Evidenced in Serum Biomarkers.
Objective: recent evidence suggests delaying concussion symptom 
reporting and continuing athletic activity immediately post-injury may 
be associated with protracted clinical symptom resolution. The present 
analyses investigated the effect of delayed removal from athletic activity 
after concussion on concentration of blood biomarkers associated with 
brain injury.
Participants and Methods: We examined serum uCH-l1 (n=29), 
s100B (n=32), Aβ42 (n=29), and tau (n=29) drawn at baseline and 
acutely post-concussion (median=4.0hrs from injury) in male and 
female collegiate athletes (mean±sD age at injury 20.3±1.0 years). 
Multivariate analysis of variance (MAnoVA) was used to evaluate 
average post-concussion concentration changes from baseline (Δ[bio-
marker]) in athletes who were removed from play immediately after 
injury and athletes who delayed symptom reporting and thus remained 
in play for varying intervals after injury. Follow-up hierarchical regres-
sion analyses examining the unique predictive effect of immediate-vs. 
delayed reporting on Δ[biomarker], controlling for sex, time between 
injury and blood draw, and sport type.
results: We observed a significant omnibus effect of reporting group on 
Δ[biomarker] (F[4,22]=3.748, p=.018). univariate analyses indicated 

delayed reporting was associated with greaterΔtau (F[1,26]=6.48, 
p=.017) and greater Δs100B (F[1,26]=13.68, p=.001). Delayed 
reporting did not significantly affect ΔuCH-l1 (p=.110) or ΔAβ42 
(p=.817). regression analyses indicated delayed removal from athletic 
activity predicted a 0.89 pg/ml greater Δtau (β=.430, p=.017) and a 
27.9 pg/ml greater Δs100B (β=.405, p=.021) than athletes immedi-
ately removed from activity.
Conclusions: Delayed reporting of concussion symptoms and continued 
participation in athletic activity may result in compounded physiological 
effects, as evidenced by greater elevations from baseline in serum tau 
and s100B. These findings supplement previous data suggesting asso-
ciations between delayed removal from activity and prolonged clinical 
recovery.
Correspondence: Breton M. Asken, MS, ATC, Clinical and Health 
Psychology, University of Florida, Dept. of Clinical and Health 
Psychology, P.O. Box 100165, Gainesville, FL 32610, United States. 
E-mail: basken8@phhp.ufl.edu

J. zaMzOW, e. CuLnan, a. raPHaIL, a. GenCareLLI, 
J.d. KOss & M.T. sCHuLTHeIs. Sleep and cognitive function in 
relapsing-remitting multiple sclerosis.
Objective: This study aimed to examine the relationship between sleep 
and cognitive function in individuals with relapsing-remitting multiple 
sclerosis (Ms).
Participants and Methods: Participants (n = 51) completed sleep 
diaries and wore an actigraph for two weeks to record sleep duration and 
efficiency. Participants were administered the insomnia severity index 
(isi), sToP-BAng questionnaire for sleep apnea, and global sleep 
Assessment Questionnaire for restless leg syndrome (rls) and periodic 
limb movement disorder (PlMD). Participants also completed a battery 
of cognitive tests measuring psychomotor vigilance, visual attention 
(uFoV), set-switching (D-keFs), inhibition (stroop Color and Word 
test), working memory (Paced serial Auditory Attention Task, n-Back), 
processing speed (symbol Digit Modalities Tets: oral), verbal fluency 
(FAs, Animals), and memory (selective reminding Test).
results: one-tailed Pearson’s correlations were used to assess the rela-
tionship between sleep and cognitive function. Partial correlations were 
used to control for age, mood, and sleep medication use as needed. The 
isi was associated with attention (r = .27, p = .03), vigilance (r = -.32, p 
= .02), and working memory (r = -.33, p = .01). The sToP-BAng was 
associated with processing speed (r = -.31, p = .03), working memory 
(r = -.57, p < .01), vigilance (r = -.44, p < .01), phonemic fluency (r = 
-.41, p < .01), and inhibition (r = -.42, p < .01). rls and PlMD were 
associated with working memory (r = -.29, p < .01) and attention (r = 
.52, p < .01). All correlations reflected greater symptomology associated 
with poorer performance. no significant associations emerged between 
sleep duration or efficiency and cognitive function.
Conclusions: sleep disorder symptoms were associated with poorer 
cognitive function, but sleep duration and efficiency were not. sleep 
disorders are highly prevalent in Ms, but are treatable, and may pose 
as a modifiable risk factor for cognitive impairment in Ms.
Correspondence: Jessica Zamzow, Ph.D., UCLA, 4557 1/4 Lexington 
Ave., Los Angeles, CA 90029, United States. E-mail: JZamzow@mednet.
UCLA.edu

C.a. F. rOMan & P. arneTT. Structural Neural Correlates of 
Cognitive Functioning and Depression in Multiple Sclerosis: 
Examining Similarities Across Primary and Secondary Factors.
Introduction: Cognitive impairment is a frequent and often devas-
tating consequence of Ms that is driven by various sequelae primary 
to the disease (i.e., neuropathology). Depression, a secondary factor 
in Ms, can also influence cognitive functioning. While both cognitive 
impairment and depression have been shown to have associations with 
neuropathology, it is still unclear whether they share common neural 
underpinnings. The purpose of the current study is to investigate the 
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possible neural correlates that underlie both depression and cognitive 
impairment in Ms.
Method: Forty-nine individuals with Ms were administered a neuro-
cognitive battery, evaluated for depression, and scanned during a DTi 
protocol. standard scores for all cognitive tests were calculated using a 
sample-based control group. All DTi data processing and analyses were 
carried out using FMriB software library’s (Fsl) DTi/TBss pipeline. 
using cognitive performance and depression as predictors, voxel-wise 
regression analyses were run on FA, rD, AD, and MD maps separately 
using Fsl’s randomise tool. lesion and roi analyses, specifically in 
deep gray matter, were also conducted.
results: After correcting for multiple comparisons, performance on 
attentional tasks was found to be significantly associated with FA in 
various tracts. Trending toward significance were tracts associated with 
both cognitive functioning and depression (i.e., the corpus callosum and 
superior longitudinal fasciculus), particularly when measured by rD. 
Additionally, the association between white matter damage and depres-
sion appeared to be lateralized to the left hemisphere of the brain, while 
cognitive functioning was more right lateralized or diffuse.
discussion: This study provides evidence of white matter damage 
common to depression and cognitive functioning in Ms. However, it also 
points to possible lateralization of contributing brain areas, suggesting 
some differing neural correlates for secondary and primary factors.
Correspondence: Cristina A. F. Roman, Psychology, The Pennsylvania 
State University, 372 Bruce V. Moore Building, The Pennsylvania State 
University, University Park, PA 16802, United States. E-mail: car342@
psu.edu

Paper session 12. Memory

Moderator: roy P.C. Kessels

4:00–5:30 p.m.

K.e. OsbOrn, L.r. saMueLs, d. LIu, F.e. CaMbrOnerO, 
J.e. bOGner, r. MarTIn-WILLeTT, C. seabOLT, M. babICz, 
M. THursby, L. WaLLJasPer, J. THOMPsOn, e. GOrdOn, 
K. GIFFOrd, s.P. beLL, L. aCOsTa, T.J. HOHMan, 
H. zeTTerberG & a.L. JeFFersOn. Cognitive Diagnosis 
Modifies the Effect of Cerebrospinal Fluid Biomarkers of 
Alzheimer’s Disease, Neurodegeneration, and Axonal Injury on 
Episodic Memory Performance: The Vanderbilt Memory & Aging 
Project.
Objective: To test whether cognitive diagnosis interacts with cere-
brospinal fluid (CsF) biomarkers of amyloid deposition (Ab42), tau 
aggregation (p-tau), neurodegeneration (total tau), and axonal injury 
(neurofilament light, nFl) on episodic memory among older adults.
Participants and Methods: Vanderbilt Memory & Aging Project 
participants with normal cognition (nC, n=83, 72±7 years) and mild 
cognitive impairment (MCi, n=58, 73±6 years) completed a fasting 
lumbar puncture and neuropsychological protocol. least-squares 
regression related diagnosis (nC, MCi) x CsF biomarker (pg/ml) 
interactions (including Aβ42, p-tau, total tau, and nFl) to memory 
performances. Models adjusted for age, sex, education, race/ethnicity, 
cognitive diagnosis, and APOE-e4 status. Follow-up models stratified 
results by diagnosis.
results: Diagnosis x Aβ42 interactions emerged for all memory variables, 
including California Verbal learning-ii (CVlT-ii) Total learning 
(β=0.017, p=0.02), long Delay Free recall (lDFr, β=0.007, p=0.009), 
and recognition (β=0.002, p=0.008), and Biber Figure learning Test 
(BFlT) Total learning (β=0.051, p=0.04), lDFr (β=0.020, p=0.001), 
and recognition (β=0.0003, p=0.009). results were identical for diag-
nosis x p-tau (p-values<0.04) and diagnosis x total tau interactions 
(p-values<0.04). in all models, enhanced biomarker related to worse 
memory performance only in MCi (p-values<0.036). Diagnosis x nFl 
interactions only emerged for CVlT-ii Total learning (β=0.007, 

p=0.02) and lDFr (β=0.002, p=0.03), but the association was present 
only in nC (p-values<0.03).
Conclusions: While episodic memory impairments relate to lower 
Aβ42 and higher p-tau and total tau in MCi, CsF nFl corresponds to 
early changes in verbal memory in cognitively normal elders. Collec-
tively, findings suggest large-caliber axonal injury may affect memory 
processes in an asymptomatic phase (nC) that precedes clinical 
symptom onset (MCi) driven by amyloid deposition, tau aggregation, 
and neurodegeneration.
Correspondence: Katie E. Osborn, Psy.D., Neurology, Vanderbilt 
Memory & Alzheimer's Center, 1207 17th Avenue South, 2nd Floor, 
Suite 204, Nashville, TN 37212, United States. E-mail: katie.osborn@
vanderbilt.edu

M.d. GrILLI, a.a. WanK & M. VerFaeLLIe. The Life Stories of 
Adults with Amnesia: Insights into the Contribution of the MTL to 
the Higher-Order Organization of Autobiographical Knowledge.
Objective: Facts about one’s personal life are not stored in isolation 
but rather are organized into chapter memories, which represent major 
themes that capture the arch of one’s life story. neuropsychological 
studies have revealed that autobiographical fact knowledge is impaired 
in adults with medial temporal lobe (MTl) damage. However, whether 
such impairment compromises the organization and retrieval of chapter 
memories has not been studied.
Participants and Methods: Therefore, we had 10 adults with MTl 
amnesia and 20 control participants narrate their life stories, and we 
extracted chapter memories from these narratives using a novel scoring 
protocol. We examined both the quantity and quality of chapter memo-
ries, evaluating separately retrograde and anterograde chapter memo-
ries. Additionally, to investigate the idea that formation of life chapter 
memories occurs on a protracted time scale, we separated the amnesic 
participants into an early-life and a later-life onset subgroup.
results: intriguingly, results revealed that early-onset, but not later-
onset, amnesic participants generated fewer retrograde chapter memo-
ries than controls. As expected, they also generated fewer anterograde 
chapter memories than controls. Higher-order temporal and thematic 
relations of chapters were impaired in both amnesic subgroups. More-
over, although both amnesic subgroups generated retrograde chapters 
that were as rich in content as those of controls, anterograde chapters 
were less rich in content in amnesic participants.
Conclusions: Findings reveal that the organization of autobiographical 
knowledge into chapter memories occurs on a protracted time scale and 
depends on the MTl not only for integration and organization of new 
content, but also for retrieval of higher order relations among chapter 
memories.
Correspondence: Matthew D. Grilli, PhD, Psychology, University of 
Arizona, 1503 E. University Blvd., Tucson, AZ 85721-0068, United 
States. E-mail: mdgrilli@email.arizona.edu

K.b. CasaLeTTO, G. MarX, s. duTT, J. neuHaus, r. saLOner, 
L. KrITIKOs, b. MILLer & J. KraMer. Is “Learning” Episodic 
Memory? Distinct Cognitive and Neuroanatomic Correlates of 
Immediate Recall During Learning Trials Among Healthy Aging 
and Neurodegenerative Cohorts.
Objective: Although commonly interpreted as a marker of episodic 
memory, very little is known regarding the neurobehavior of imme-
diate recall during learning trials. Medial temporal lobes importantly 
contribute to delayed recall, yet immediate recall may necessitate 
networks beyond and ultimately may be distinct from episodic memory. 
We aimed to operationalize cognitive and neuroanatomic correlates of 
total immediate recall in healthy and neurodegenerative groups.
Participants and Methods: Demographically-matched healthy older 
adults (n=91), individuals with Alzheimer’s disease (n=566), logopenic 
variant primary progressive aphasia (PPA) (n=34), behavioral variant 
frontotemporal dementia (n=97), semantic variant PPA (n=71), or 
nonfluent/agrammatic variant PPA (n=39) completed a neurocognitive 
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battery, including the CVlT-short Form Trials 1-4 Total immediate 
recall; a subset also completed a structural brain Mri. regressions 
covaried for age and sex, and MMse in cognitive and total intracranial 
volume in neuroanatomic models.
results: Healthy adults demonstrated a hetergeneous pattern of 
cognitive associations with total immediate recall (executive, speed, 
episodic memory), such that no singular cognitive or neuroanatomic 
correlate uniquely predicted performance. Within the clinical cohorts, 
syndrome-specific cognitive and neural systems contributed to total 
immediate recall; e.g., semantic processing was the strongest cognitive 
correlate in svPPA (partial r=0.41), while frontal volumes was the only 
meaningful neural correlate in bvFTD (partial r=0.21). Medial temporal 
lobe was not independently associated with total immediate recall in any 
study group (ps>0.05).
Conclusions: Multiple distinct neurobehavioral systems are important 
for immediate recall during learning trials unique to the brain organi-
zation of the individual. Conventional memory networks may not be 
sufficient or even importantly contribute to total immediate recall in 
many syndromes. use of “total learning scores” as a metric of episodic 
memory may be erroneous.
Correspondence: Kaitlin B. Casaletto, PhD, Psychiatry, University of 
California, San Francisco, 675 Nelson Rising Lane, San Francisco, CA 
94115, United States. E-mail: kaitlin.casaletto@gmail.com

r. saLOner, K.b. CasaLeTTO, s. duTT, M. Wynn, J. sTIVer, 
e. FOX & J. KraMer. Worth the Wait: Performance on a One-
Week Delayed Recall Task is Associated With Medial Temporal 
Lobe Structures and Subjective Memory Complaints in Normal 
Adults.
Objective: Traditional episodic memory tests employ a delayed recall 
length ranging from 10-30 minutes. However, these tests may be 
insensitive to subtle neuroanatomical changes found in early disease or 
age-related decline. We aimed to determine the sensitivity of a 1-week 
delayed recall paradigm to both medial temporal lobe (MTl) struc-
ture and subjective memory symptoms among cognitively normal older 
adults.
Participants and Methods: 159 functionally intact, older adults 
(mean age=76.0) completed a story recall task (Fishermen story; Fs) 
in which all subjects learned to a criterion of 90%. recall was tested 
after 30-minutes and 1-week. subjects also received the CVlT-ii and 
a subset of participants (n=137) completed a structural brain Mri and 
the everyday Cognition self-report questionnaire. Primary neuroana-
tomical rois were the hippocampus and entorhinal cortex (erC).
results: Fs 30-min and CVlT-ii 20-min recalls showed little-to-no 
relationship with MTl after controlling for age and total intracra-
nial volume. Fs correlated .17 with erC (p=.048) but .14 (ns) with 
hippocampus. CVlT-ii delayed recall did not correlate with either 
structure. in contrast, 1-week delayed recall of Fs demonstrated 
significant, meaningful relationships with erC (r=.28; p=0.001) and 
hippocampus (r=.20, p=0.02). Furthermore, poorer Fs performance at 
1-week correlated with increased subjective memory symptoms (r=-.23; 
p=0.009). CVlT-ii and 30-minute Fs recall were not associated with 
memory symptoms (ps>0.05).
Conclusions: Memory paradigms that utilize one-week delays are 
more sensitive than standard paradigms to MTl volumes and subjec-
tive memory symptoms in normal older adults. Findings suggest that 
longer delay periods may improve detection of memory consolidation 
changes associated with age-related neurobehavioral decline.
Correspondence: Rowan Saloner, Neurology, University of California, 
San Francisco, 120 El Capitan Drive, San Rafael, CA 94903, United 
States. E-mail: rowan.saloner@ucsf.edu

e. berTrand, M. azar, a.M. brICKMan, e. Huey, 
C.G. HabeCK, J. LandeIra-Fernandez, d.C. MOGrabI & 
s. COsenTInO. Cortical thickness and metamemory in cognitively 
diverse older adults.
Objective: impaired memory awareness (i.e., metamemory) is a 
common characteristic of Alzheimer’s disease (AD) with important 
clinical implications (e.g., increased engagement in high-risk situations, 
higher caregiver burden). The mechanisms contributing to impaired 
awareness are still debated, partly because its cognitive and neuroana-
tomic substrates have not been fully articulated. This study examined 
objective metamemory testing in relation to cortical thickness.
Participants and Methods: A modified Feeling of knowing (Fok) task 
was used to measure metamemory in 14 individuals with mild AD and 
20 cognitively healthy older adults. The accuracy of metamemory judg-
ments (i.e., calibration) was examined at the local (i.e., item) and global 
level wherein individuals made predictions about overall performance. 
structural Mr images were acquired and cortical thickness was calcu-
lated using Freesurfer software for 14 rois. The association between 
metamemory and regional cortical thickness was analyzed using partial 
correlations adjusted for gender and diagnosis.
results: item calibration was associated with right posterior cingulate 
thickness (r=-.42, p=.02) while global calibration was associated with 
right medial prefrontal thickness (r=-.39, p=.029). steiger’s z tests 
revealed that each type of calibration had comparable associations with 
PCC (Steiger’s z=-0.35, p=0.726) and prefrontal thickness (Steiger’s 
z=-.65, p=.51).
Conclusions: To our knowledge, this was the first study to examine 
metacognition in relation to cortical thickness. Both global and local 
metamemory appear to rely on the integrity of right sided midline 
regions (PCC and mPFC) known to be important for processing self-ref-
erential information. Findings are conceptualized with regard to the 
Default Mode network, and also considered in relation to the role of 
the insula whose structural integrity has been linked to awareness in 
volumetric studies.
Correspondence: Elodie Bertrand, Psychology, Pontifícia Universidade 
Católica do Rio de Janeiro, Rua Marquês de São Vicente 225, Edifício 
Cardeal Leme, 2º Andar - Sala 201, Rio de Janeiro 22451-900, Brazil. 
E-mail: elodie.bertrand1@gmail.com

s. VOGeL, G. sHan, C. bIrd, a. bOnner-JaCKsOn, J.b. MILLer 
& s.J. banKs. The Relationship Among Memory Performance and 
Hippocampal Subregion Volumes in a Memory Clinic Population.
Objective: Medial temporal lobe structures, including the hippo-
campus, are important for the formation and recollection of memories. 
regions of the hippocampus have been found to be associated with 
specific aspects of memory. specifically, the CA4 has been implicated 
in pattern separation, encoding, and recognition of visual information, 
while the presubiculum has been implicated in memory retrieval. The 
current study examined the relationship between these hippocampal 
subregions bilaterally and standard measures of verbal and nonverbal 
memory in order to evaluate whether these regions predict such memory 
performance.
Participants and Methods: Participants were drawn from a clinical 
sample of older adults (mean age = 69.9) seen in a memory disorders 
clinic (n = 651). All participants underwent a brain Mri as well as a 
neuropsychological evaluation that included measures of verbal, the 
Hopkins Verbal learning Test-revised, and nonverbal, the Brief Visu-
ospatial Memory Test-revised, memory.
results: Multivariate regressions were conducted in order to assess 
whether subregions of the hippocampus predict verbal and/or nonverbal 
memory, after accounting for the influence of age, gender, and total 
intracranial volume. results indicated that age, total intracranial 
volume, left and right presubiculum and CA4 volumes were significant 
predictors of verbal and nonverbal memory encoding and retrieval (all p 
<.005). gender was not a significant pedictor of memory performance.
Conclusions: results suggest that the volumes of bilateral presubic-
ulum and CA4 are predictive of both verbal and nonverbal memory 
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encoding and retrieval in a memory clinic population. Future research 
examining other hippocampal subregions and specific diagnostic cate-
gories will inform understanding of the contributions of these and other 
subfields to memory function.
Correspondence: Sally Vogel, PhD, Psychiatry & Psychology, Cleveland 
Clinic, 9500 Euclid Ave, Cleveland, OH 44195, United States. E-mail: 
sallyjvogel@live.com

Paper session 13. updating neuropsychological 
Practice

Moderator: adam M. brickman

4:00–5:30 p.m.

T.W. brearLy, r.d. sHura, s.L. MarTIndaLe, r.a. LazOWsKI, 
d. LuXTOn, b. sHenaL & J. rOWLand. Neuropsychological 
Test Administration by Videoconference: A Systematic Review and 
Meta-Analysis.
Objective: The purpose of this meta-analysis was to assess the effect 
of videoconference (VC) technology on neurocognitive testing by 
comparing results to those acquired through onsite administration. 
specifically, we investigated the significance and magnitude of the mean 
difference between scores acquired in each condition.
Participants and Methods: included studies assessed adult partici-
pants using a counterbalanced cross-over design to allow comparison of 
results. Based on PrisMA guidelines, studies were systematically identi-
fied and risk of bias was assessed. A random effects model was used to 
calculate an overall effect of VC administration, followed by subgroup 
analyses by test type. Mean effects were calculated using Hedges’ g.
results: eleven studies met inclusion criteria resulting in a total of 468 
participants and 74 test scores. The mean effect for VC administration 
was small and non-significant (g = -0.027, p = .341); however, signifi-
cant heterogeneity between scores precluded meaningful interpretation. 
subgroup analyses indicated that there was no significant difference for 
phonemic fluency, semantic fluency, digit span, and list learning tests; 
however, there was a small effect for the Boston naming Test for VC 
administration (g = -0.115, p < .001). it was not possible to calculate 
an interpretable effect for the Clock Drawing Test or the Mini-Mental 
state examination due to substantial heterogeneity of scores.
Conclusions: This meta-analysis was the first to assess the effects of 
VC administration on neuropsychological test results. Verbally medi-
ated tests were not significantly affected by VC administration when 
compared to onsite administration, suggesting that they may be validly 
administered using synchronous video technology. substantial vari-
ability across studies for some visually-mediated tests obscured results, 
as mean scores for the VC condition suggested that factors such as 
display quality or distance of visual stimuli from the camera may 
contribute to heterogeneity in the literature.
Correspondence: Timothy W. Brearly, PsyD, Mental Health and 
Behavioral Science, Salisbury VAMC, 807 Lincolnton Road, Salisbury, 
NC 28144, United States. E-mail: tbrearly@gmail.com

r. eLbIn, d. LIPInsKI, a. suFrInKO & a.P. KOnTOs. 
Comparison of Patient Satisfaction following Face-to-Face and 
Telehealth Clinical Visits for Sport-Related Concussion.
Objective: Multi-disciplinary management for sport-related concussion 
(srC) is recommended standard of care, especially for patients at risk 
for prolonged recovery. However, many patients lack access to specialty 
referral, such as neuropsychology, for srC. improving access to special-
ized care is critical to mitigate adverse concussion related outcomes. 
Telehealth may offer an effective approach for extending specialized 
care for srC to remote areas, as it has shown promise in similar clinical 
areas (e.g., mental health). This study compared patient and parent 

ratings of the therapeutic alliance and patient satisfaction between tele-
health and face-to-face visits for youth with srC.
Participants and Methods: Twenty adolescent patients (M = 15.20, 
SD = 1.55 yrs) with srC and their accompanying parent/guardian 
completed a series of surveys assessing therapeutic alliance and patient 
satisfaction following their first neuropsychological consultation. 
Patients were randomly assigned to either a telehealth (i.e., interactive 
videoconferencing) visit or face-to-face visit condition. Mean differences 
for survey scores between conditions were analyzed with t-tests and 
AnoVA (Bonferroni-corrected p ≤ .05).
results: Therapeutic alliance scores did not differ between telehealth 
and face-to-face conditions (p = .21), and patient satisfaction scores 
were also similar between conditions (p = .19).
Conclusions: neuropsychological consultation for srC using telehealth 
is comparable in patient and parent reports of rapport/satisfaction to 
face-to-face consultation.
Correspondence: RJ Elbin, PhD, University of Arkansas, Human 
Performance Lab, University of Arkansas, HPER 321, Fayetteville, AR 
72701, United States. E-mail: rjelbin@uark.edu

H.e. FeensTra, J. Murre, I.e. VerMeuLen & s.b. sCHaGen. 
Reliability and Validity of an Online Tool for Self-Administered 
Cognitive Assessment: the Amsterdam Cognition Scan.
Objective: Traditional, supervised neuropsychological assessment can 
be time-consuming and labor-intensive. in research there is a need for 
efficient neuropsychological tools that allow for large-scale data collec-
tion. Thus far, few online tools are available with adequate psychometric 
properties and accompanying reference data. our aim was to develop 
a new self-administered online test battery for the oncology setting.
Participants and Methods: The Amsterdam Cognition scan was devel-
oped based on seven traditional neuropsychological tests. Convergent 
validity was assessed using spearman correlations. using a counter-
balanced design, 201 (112 female) cancer patients (mean age 53.5 
years) completed an unsupervised online assessment and a supervised 
traditional assessment. Test-retest reliability of the online battery was 
assessed using intraclass correlation coefficients (iCCs). 96 cancer 
patients (57 female, mean age 51.8) participated.
results: Comparing online and traditional test scores, we observed 
moderate to strong convergent validity (r=.36 to.70; battery sum score 
r=.78). Correlations were influenced – as expected – by the similarity 
between the traditional test and its online counterpart. iCCs of the online 
tests ranged from .29 to .76, with an iCC of .78 for the battery sum 
score. These correlations are generally comparable with the test-retest 
correlations of the traditional tests as reported in the literature.
Conclusions: The Amsterdam Cognition scan is one of the first online 
self-administered test batteries with thorough studies on psychometric 
properties. our results indicate adequate validity and reliability for 
the vast majority of the online tests. reference data is available. As the 
Amsterdam Cognition scan measures a wide range of cognitive func-
tions, its application can go beyond the oncology setting.
Correspondence: Heleen E. Feenstra, Msc, Plesmanlaan 121, Amsterdam 
1066 CX, Netherlands. E-mail: h.feenstra@nki.nl

T. GIOVanneTTI, T. yaMaGuCHI, e. rOLL, H. FuJInO, 
T. MaeTa, s.s. ryCrOFT, J. HuLsWIT, b. GreensTeIn, 
K. LeunG, L.H. THOMPsOn, r. dIVers & C.C. Tan. The Virtual 
Kitchen: Preliminary Data from A Novel Virtual Reality Test of 
Mild Difficulties in Everyday Function.
Objective: Methods for standardized and efficient early detection 
and characterization of mild functional difficulties in older adults are 
lacking. We present preliminary data from a novel standardized virtual 
reality (Vr) task, the Virtual kitchen (Vk), designed to assess subtle 
functional difficulties.
Participants and Methods: 14 healthy older adults and 21 healthy 
young adults completed the Vk, a non-immersive Vr task involving 
manipulation of virtual objects using a touch screen for two everyday 
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tasks (breakfast, lunch). in young adults, the Vk was also administered 
under a Dual Task condition (Vk + oral Trail Making Test) to simulate 
mild cognitive difficulties. Both groups also completed the tasks (break-
fast, lunch) using real objects (real kitchen; rk). The Vk program 
generated the number of steps accomplished and completion time. 
Trained coders tallied omissions, commissions, micro-errors (i.e., mild 
inefficiencies), and inefficient mis-reaching to objects/screen from video 
of the Vk and rk. Tests of episodic memory and executive function 
were administered. older adults also rated their everyday functioning.
results: older adults took significantly longer and made more micro-er-
rors and inefficient mis-reaches (all p< .01) than young adults. young 
adults showed the same pattern of longer completion time and more 
subtle errors in the Dual Vk versus the standard Vk (all p < .05). Vk 
variables were significantly related to cognitive tests (all r >.35) and rk 
variables (all r > .36); Vk variables were significantly associated with 
self-rated function in older adults (all r >.47).
Conclusions: The Vk is sensitive to mild difficulties and is associated 
with real task performance, episodic memory and executive function 
abilities, and functional self-ratings. Thus, Vr, and specifically the Vk, 
is a promising tool for efficient and valid performance-based, func-
tional assessment, even when functional difficulties are mild. Automated 
scoring may be improved with methods to capture micro-errors and 
mis-reaching toward the screen.
Correspondence: Tania Giovannetti, PhD, Psychology, Temple 
University, Weiss Hall, Psych Dept, 1701 N 13th St, Philadelphia, PA 
19121, United States. E-mail: tgio@temple.edu

J. sTeLMOKas, L.J. yassay, b. GIOrdanI, H. dOdGe, I. dInOV, 
a. bHauMIK, K. saTHIan & b.M. HaMPsTead. Quantitative 
and Normative Volumetry Using Neuroquant: Association With 
Memory Performance in Healthy Older Adults and Mild Cognitive 
Impairment.
Objective: Mri-derived volumetry is well established in research, but 
has yet to translate into clinical practice. neuroQuant (nQ) is a fully- 
automated program that may bridge this critical gap via widespread 
access and normative data. The original version (nQ1) was recently 
updated (nQ2) to include additional brain regions and normative data 
(age and sex based z-scores for each region). The current study evalu-
ated the relationship between (1) nQ versions and (2) Volumes of the 
hippocampus (HP), inferior lateral ventricle (ilV), isthmus/posteri-
or-cingulate (iPC) using both percent of intracranial volume (iCV) and 
z-scores and memory performance in healthy older controls (HoC) and 
those with mild cognitive impairment (MCi)).
Participants and Methods: 122 participants (MCi n=61) underwent 
Mri and neuropsychological testing. each structural scan was processed 
using both nQ versions. The primary cognitive variables were the imme-
diate and Delayed Memory indices (iMi/DMi) of the repeatable Battery 
for the Assessment of neuropsychological status (rBAns).
results: (1) Volumes were significantly correlated between nQ versions 
in all participants (r = 0.400-0.998) as well as HoC (r=0.521-0.998) 
and MCi (r= 0.295-0.998) individually. subcortical regions and the 
cerebellum typically demonstrated lower or even non-significant 
correlations. Mean medial temporal volumes differed from 0.01 to 0.03 
across all participants. (2) regarding memory and iCV volumes: the 
HP correlated with DMi in all participants (r= 0.36) and in the MCi 
group alone (r=0.33); the ilV correlated with DMi in all participants 
(r= -0.23). HP z-scores were significantly related to both iMi (r=0.24) 
and DMi (r= 0.44) in all participants and with the DMi in the MCi 
group (r= 0.40).
Conclusions: nQ1 and nQ2 provide similar volumetric data, though 
region specific differences exist. Medial temporal relationships with 
memory indices are generally consistent with our previous findings but 
differences exist between iCV and normative (z-scores) values.
Correspondence: Julija Stelmokas, Psy.D., Ann Arbor VA, 2215 fuller 
road, Ann Arbor, MI 48104, United States. E-mail: jstelmok@med.
umich.edu

C.G. WOnG, L. raPPOrT, b. bILLInGs, M. de IOrIO, 
b. VerMILIOn, b. sTaCH & M. Kassa. Age-Related Hearing 
Loss and Verbal Memory Assessment.
Objective: Prior research has found that adults with hearing loss 
perform worse on cognitive testing than adults without hearing loss, 
and some studies have suggested that hearing loss is associated with 
dementia. Heavy emphasis on tests involving auditory stimuli for 
memory assessment may result in overdiagnosis of cognitive impairment 
in individuals with hearing loss. The present study compared visual 
and auditory versions of a verbal memory test among adults with and 
without hearing loss.
Participants and Methods: Thirty-seven adults with moderate-to-se-
vere, sensorineural hearing loss (Hl) and 46 adults with normal hearing 
(nH) participated. Age ranged from 55 – 82 years. They completed a 
neuropsychological battery that included auditory and visual versions 
of the Hopkins Verbal learning Testing-revised (HVlT-r).
results: Mixed-model AnoVA indicated significant group (Hl vs. nH) 
by condition (visual vs. auditory HVlT-r) interactions (p < .001) with 
large effect sizes (hp

2 = .25 to .36). Post hoc contrasts showed the groups 
did not differ significantly on the visual version and showed small effect 
sizes (d = 0.2 to 0.3), but the Hl group performed significantly worse 
than the nH group on the auditory version (p < .001) with large effect 
sizes (d = 1.1 to 1.6). Auditory and visual versions of immediate recall 
were highly correlated for the nH group (r = .74) but not for the Hl 
group (r = .19). groups did not significantly differ on other neuropsy-
chological tests and showed small effect sizes (d = 0.0 to 0.4). Moreover, 
for the Hl group, the HVlT-visual version was strongly correlated with 
other neuropsychological tests whereas the standard auditory version 
was not.
Conclusions: Findings indicate that auditory verbal memory tests 
substantially overestimate memory impairment among adults with 
hearing loss. Visual assessment of verbal memory shows evidence of 
superior validity and is a viable alternative method to assess memory 
function especially in older populations.
Correspondence: Christina  G. Wong, Wayne State University, 5057 
Woodward, Detroit, MI 48202, United States. E-mail: cgwong@wayne.
edu

Poster session 9. abI & Intervention

4:15–5:30 p.m.

acquired brain Injury (TbI/
Cerebrovascular Injury & disease - adult)

L. benneTT, J. burKe & d. LeCHuGa. The Role of Athletic 
Exposure on Neurocognitive Performance in Disability-Seeking, 
Retired National Football League Players.
Objective: The nFl concussion rate is greater than most sports. 
Further, players incur 900 - 1500 subconcussive impacts each season. 
Playing position (PP) is a principle risk factor, as some positions have 
a higher risk of sustaining both concussive and subconcussive impacts. 
Athletic exposure (Ae), calculated using years of nFl-play and risk 
associated with primary PP (based on magnitude and frequency of 
impacts), approximates a player’s exposure to potentially damaging 
collisions. given the cognitive declines associated with repetitive sub/
concussive impacts, many retired nFl players are pursuing worker’s 
compensation claims, which include neurocognitive assessment. To 
date, population-specific norms for applicable neuropsychological 
(nP) measures have not been established. Appropriateness of currently 
utilized, us population-based norms when assessing retired players and 
the role of Ae on long-term cognitive functioning across domains are 
explored. Participants’ performances across measures were predicted to 
be significantly discrepant from general population norms. Additionally, 
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significant differences between various levels of Ae were expected on 
all nP measures.
Participants and Methods: 97 retired nFl players were assessed. 
AnoVAs and MAnoVAs were used to examine differences between Ae 
levels on all measures. Various levels of Ae were compared to existing 
norms on all nP outcome variables using Cohen’s d and Hedge’s g.
results: overall, findings did not evidence significant discrepancy from 
test-publisher norms or predicted significant differences between Ae 
levels; however, trends not reaching statistical significance emerged on 
language, memory, and motor functioning measures.
Conclusions: given discrepancies on select measures, population norms 
may be of limited use when interpreting nP data of retired nFl players. 
neuropsychologists serving this population should consider the role of 
biological, psychosocial, and alternative etiological factors when deter-
mining diagnostic impressions and treatment recommendations.
Correspondence: Lauren Bennett, CSPP at Alliant Int. University, 201 
E. Angeleno Ave., Unit 103, Burbank, CA 91502, United States. E-mail: 
lbennett@alliant.edu

T.F. berGQuIsT, a.T. WeHde, K. KrIsHnan, M.r. POWeLL 
& a.W. brOWn. Relationship of Clinical Characteristics to 
Functioning in a Sample of Person with Mild Traumatic Brain 
Injury (TBI) Seeking Treatment.
Objective: Most people with mild TBi return to their previous level 
of functioning within a few weeks; however, a minority of individuals 
continues to experience problems for an extended period of time. in this 
study, we measured mood, life satisfaction, functional status, and level 
of symptom complaint in a treatment seeking sample of patients with 
diagnosed with mild TBi with extended recovery periods.
Participants and Methods: Participants. Patients were referred to an 
outpatient brain treatment program with a diagnosis of mild TBi. All 
20 participants were presenting for treatment to an interdisciplinary 
outpatient treatment clinic. Mean age of patient was 44.15 years, 
range: 25-67 years; females=14, males=6; Mean time since injury = 
9.50 months, range: 1-71 months.
Method. Measures were administered to assess individual differences in 
mood, life satisfaction, participation, and level of symptom complaint.
Measures: All patients were classified for injury severity using the Mayo 
Classification system (MCs). Participants completed the Mayo Portland 
Participation index (M2Pi), the satisfaction with life scale (sWls), 
the Patient Health Questionnaire (PHQ-9), and the neurobehavioral 
symptom inventory (nsi-22).
results: using spearman’s rho correlations the following measures 
correlated significantly:
Time since injury and the PHQ-9 (rs=.551, p<0.05)
M2Pi and the PHQ-9 (rs=.524, p<.05)
M2Pi and sWls (rs=-.595, p<.01): as functional disability went down, 
life satisfaction went up
Conclusions: Within a treatment-seeking sample diagnosed with mild 
TBi, increased depressive symptoms are associated with longer time to 
onset of treatment. in addition, higher disability ratings are associated 
with higher levels of depression and lower life satisfaction. Mood and 
life satisfaction are associated with level of functioning after Mild TBi 
and targeting these areas in a timely manner as part of treatment may 
help to both better understand persons presenting for treatment and 
improve treatment outcome.
Correspondence: Thomas F. Bergquist, Ph.D., Physical Medicine and 
Rehabilitation, Mayo Clinic, 200 First Street SW, Rochester, MN 55905, 
United States. E-mail: Bergquist.Thomas@mayo.edu

F. bIney. A Case of Significant Retrograde Amnesia and Loss of 
Autobiographical Memories Following Traumatic Brain Injury.
Objective: Anterograde amnesia following traumatic brain injury (TBi) 
is well documented (Vakil, 2005). The occurrence of dense retrograde 
amnesia (rA) and severe loss of autobiographical memories (AM) 
following TBi is less common. Both are linked to anterior temporal 

lobe injuries in conjunction with frontal lobe involvement. The current 
case study describes the cognitive recovery course of a TBi survivor with 
significant retrograde and anterograde memory deficits. The long term 
recovery potential of post-TBi memory deficits are discussed.
Participants and Methods: MP was a 67-year-old, right handed man 
when he was struck by a vehicle while riding a bicycle in 2013. He 
sustained a severe TBi with left temporal and left putaminal paren-
chymal hematomas and left anterior temporal lobe encephalomalacia. 
eeg noted abnormal waking, drowsy, and sleeping states due to mild 
transient diffuse slowing over the left frontal temporal leads. MP 
underwent neuropsychological evaluations at 10 months, 16 months, 
24 months, and 36 months post-injury. standardized scores (ss) were 
obtained from appropriate age and education corrected normative data
results: At 10 months post-injury, MP demonstrated impaired perfor-
mance (≥2 sD below mean) in verbal learning, recall, and recognition, 
visual memory, verbal fluency, confrontation naming, bilateral motor 
speed and executive functions. using the criterion of ≥1 sD improvement 
(z >1) in standardized scores, MP showed improvements in perceptual 
reasoning/intellectual skills and delayed verbal memory in the first 24 
months post-injury. Additional gains were seen from 24 to 36 months 
in verbal learning and recall, visual memory, and verbal learning for 
stories.
Conclusions: MP’s impairments are consistent with other reports in 
the literature of significant rA and AA memory impairment following 
fronto-temporal lobe injury. Most of his improvements in memory func-
tioning occurred beyond the typical 24-month time frame during which 
the majority of cognitive recovery is expected.
Correspondence: Fedora Biney, neuropsychology, The Institute for 
Research and Rehabilitation (TIRR), 20511, Houston, TX 77433, 
United States. E-mail: febiney@aol.com

M.e. CaMPbeLL, d. LeITner, L. OHLHauser, M. LIbben & 
H. MILLer. A Comparison of the Buschke Selective Reminding 
Test and the California Verbal Learning Test- Second Edition in 
a Stroke Population.
Objective: There are many assessments of learning and memory, 
however not all of them yield analogous results and thus are not neces-
sarily interchangeable. The current study examined the relationship 
between the California Verbal learning Test- second edition (CVlT-ii) 
and the Buschke selective reminding Test (srT) in a stroke population.
Participants and Methods: This study used archival data from stroke 
patients (N = 104) on the rehabilitation unit at kelowna general 
Hospital. Patients were administered both the srT and the CVlT-
ii, in a counterbalanced order, as part of a larger neuropsychological 
assessment. Analyses were conducted on Z-scores from the list Total, 
learning, and long Delay Free recall (lDFr) subscales of the two 
measures.
results: Performance on the srT and CVlT-ii was significantly 
correlated (all p values < .001). However, impairment was indicated 
as significantly worse by the srT compared to the CVlT-ii (all p values 
< .001). on both the srT and the CVlT-ii, patients with left hemi-
sphere stroke tended to perform worse than those with right hemisphere 
stroke, however this trend was not significant after Bonferroni adjust-
ment. in assessing the ability of the CVlT-ii and the srT to distinguish 
stroke hemisphere, the srT model was found to be a good fit based on 
the Hosmer and lemeshow criteria (p = .31). specifically, the lDFr 
portion of the srT demonstrated the ability to significantly differentiate 
between stroke hemisphere (p = .003).
Conclusions: The results suggest greater sensitivity to impairment of 
the srT, thus indicating that the srT and CVlT-ii should not be used 
interchangeably. such results warrant further research on the relation 
between tests of verbal learning and memory to yield optimal clinical 
practice.
Correspondence: McKenzie E. Campbell, BSc. (Hons), Psychology, 
University of British Columbia - Okanagan, 4890 Lakeshore Rd, 
Kelowna, BC V1W4H7, Canada. E-mail: mckenzie-campbell@live.com
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a.P. CHaPLIn, r.T. LanGe, T.a. brICKeLL, L.M. FrenCH & 
s.M. LIPPa. Comparing Neuropsychological Outcome in Active 
Duty Soldiers Following Complicated, Uncomplicated, and 
Equivocal Mild Traumatic Brain Injury.
Objective: Mild traumatic brain injury (mTBi) occurs on a broad 
spectrum, ranging from a brief alteration of consciousness to clearly 
detectable intracranial abnormality. The purpose of this study was to 
examine neuropsychological outcome across three severity sub-groups 
following mTBi.
Participants and Methods: Participants were 64 u.s. military service 
members recruited from Walter reed national Military Medical Center 
who had sustained an mTBi. Participants completed a 3-4 hour 
neuropsychological evaluation (on average 5.6 months post-injury) 
that included several common neurocognitive and neurobehavioral 
measures. Participants were classified into three severity sub-groups: 
(a) Complicated mTBi (n=17), (b) uncomplicated mTBi (n=31), and 
(c) equivocal mTBi (n=16).
results: Pairwise comparisons revealed paradoxical differences between 
Complicated and uncomplicated mTBi groups on tasks of attention, 
processing speed, memory, and executive functioning (Complicated 
> uncomplicated; d=.29-.94). in addition, the Complicated mTBi 
group had higher levels of psychological distress (e.g., anger, anxiety) 
compared to the uncomplicated mTBi group (d=.32-.56). When 
comparing uncomplicated and equivocal mTBi groups, neurocognitive 
outcomes were in the expected direction on tasks of attention, executive 
functioning, and auditory delayed memory (equivocal > uncompli-
cated; d=.29-.47). The equivocal mTBi group also had higher scores on 
anxiety, headaches, and pain (d=.33-.37). There were few differences on 
neurocognitive variables between the Complicated and equivocal mTBi 
groups. However, the Complicated mTBi group reported increased levels 
of psychological distress and fewer cognitive complaints (d=.29-.46).
Conclusions: These results suggest that there were some differences 
in neuropsychological outcome following complicated, uncomplicated, 
and equivocal mTBi in this military sample. However, the effect sizes 
of these differences were only small-medium.
Correspondence: Andre P. Chaplin, Psy.D., Neuropsychology, Walter 
Reed National Military Medical Center, 807 Franklin St., Alexandria, 
VA 22314, United States. E-mail: andrechaplin@gmail.com

K.s. CHIOu, H.M. GenOVa, J. LenGenFeLder & 
n. CHIaraVaLLOTI. Investigation of Response Time as a Process 
Variable in Metacognitive Functioning After Traumatic Brain 
Injury.
Objective: There has been an emergence of clinical interest in meta-
cognition, a form of self-awareness specifically involving one’s online, 
in-the-moment ability to monitor cognitive performance. Previous 
studies in traumatic brain injury (TBi) have focused on identifying 
weaknesses in metacognitive accuracy. However, little remains known 
about how the process of making a metacognitive decision is altered 
after injury. The goal of this study was to contrast the temporal aspects 
of the metacognitive decision-making process between adults with TBi 
with healthy peers.
Participants and Methods: Adults with moderate to severe TBi and 
matched healthy volunteers (total n=30) were recruited. reaction times 
(rTs) were collected as participants made metacognitive retrospective 
confidence judgments (rCJs) during a computerized memory task. inde-
pendent samples t-test was used to determine between group differences 
in rCJ rT on the task. Correlation analyses were used to investigate 
relationships between rCJ rT and performance in the domains of 
processing speed and attention.
results: Adults with TBi were just as accurate as healthy participants 
in assessing their recognition performance; however, they were signifi-
cantly slower in judging their performance (p=0.03). For adults with 
TBi, slower rCJ rTs were significantly associated only with better 
performance on an attention task (p<0.05).
Conclusions: The results indicate that adults with TBi take significantly 
longer to achieve the same metacognitive accuracy as healthy volunteers. 

interestingly, the extended time required to make metacognitive judge-
ments was related to attention rather than processing speed deficits. The 
findings suggest that temporal process variables should also examined 
when assessing metacognitive functioning after TBi.
Correspondence: Kathy S. Chiou, PhD, Psychology, University of 
Nebraska, 218 Burnett Hall, Lincoln, NE 68588, United States. E-mail: 
kchiou2@unl.edu

a.L. CLarK, K.J. banGen, s.F. sOrG, M.L. WerHane, 
d. sCHIeHser, M.W. bOndI & L. deLanO-WOOd. Repetitive 
Mild Traumatic Brain Injury Moderates the Association Between 
Age and Cerebral Blood Flow of Medial Temporal Lobe Structures.
Objective: Traumatic brain injury (TBi)—even when mild in severity—
is a risk factor for poor long-term outcomes and neurodegenerative 
changes, and vascular pathology may play an important role. Although 
cerebral blood flow (CBF) alterations have been observed in both TBi 
and aging, little is known about how history of repetitive TBi may 
influence CBF in regions that are also vulnerable to aging. We therefore 
sought to clarify the influence of repetitive TBi and age on CBF, as well 
as associations between CBF and cognition.
Participants and Methods: 37 Veterans with history of TBi (mean 
age = 35) underwent neuroimaging, completed psychiatric symptom 
inventories, and were administered a comprehensive neuropsychological 
battery. Participants were divided into two groups: (1) those with history 
of 1 or 2 TBis (n=19) and (2) those who have sustained 3+ TBis (n=18). 
resting CBF was measured using multiphase pseudocontinuous arterial 
spin labeling and averaged across Freesurfer-derived parcellations of 
the medial temporal lobe (MTl).
results: regression analyses, adjusting for symptoms of posttraumat-
ic-stress disorder (PTsD), revealed a significant group x Age interaction 
for resting CBF in the right fusiform (p=.03) and parahippocampal gyri 
(p=.008), and a trend was observed in bilateral hippocampi (p’s=.08). 
examination of simple main effects revealed that increased age was 
significantly associated with decreased CBF in those with 3+ TBis, but 
not in those with fewer injuries. Across the sample, regression analyses 
adjusting for PTsD revealed that reduced CBF was associated with 
poorer verbal memory performance (p’s< .05).
Conclusions: lifetime history of repetitive TBis exacerbates age-related 
CBF reductions of the MTl. given this region is known to be susceptible 
to neurodegenerative diseases, our findings suggest that CBF alterations 
following multiple TBis may contribute to the deleterious pathological 
processes that give rise to poor cognitive outcomes.
Correspondence: Alexandra L. Clark, M.S., UCSD/SDSU Joint Doctoral 
Program in Clinical Psychology, 3350 La Jolla Village Dr., San Diego, 
CA 92161, United States. E-mail: alexandra.leigh.cl@gmail.com

M. eTTenHOFer, K. LunsFOrd, d. barry & J. KeGeL. 
Neurocognitive Eye Tracking in Moderate-to-Severe Traumatic 
Brain Injury: Evidence for Enhanced Sensitivity to Impairment.
Objective: Moderate-to-severe traumatic brain injury (TBi) often 
produces long-term cognitive impairment. However, patterns of recovery 
may vary considerably, and the sensitivity of individual neuropsycholog-
ical tests may vary. This study was conducted to investigate effects of 
moderate-to-severe TBi on BeAM, a continuous performance test that 
includes multiple cognitive metrics from saccadic eye movements, and a 
battery of neuropsychological tests. Previous research has demonstrated 
increased rates of BeAM saccadic impairment in chronic mild TBi, but 
patterns of impairment in moderate-to-severe TBi remain unknown.
Participants and Methods: Participants included 17 adults with 
remote history of moderate-to-severe TBi and 52 uninjured controls. 
neuropsychological tests included WAis-iV Digit span and symbol 
search, CVlT-ii, Trail Making Test (A&B) and grooved Pegboard. 
saccadic metrics from BeAM included response time (rT) to five 
different cues; full and partial commission errors, and fixation loss 
errors. Analyses were conducted using AnCoVA (controlling for age) 
and Mann-Whitney u tests.
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results: Average effect size of TBi for the eight BeAM saccadic metrics 
was d=.96. significant impairments were shown in rT for directional 
(d=1.26), misdirectional (d=.77), and gap (d=.84) cues, commission 
errors (d=.70), partial commission errors (d=1.44), and fixation loss 
errors (d=2.04). Among the nine conventional neuropsychological 
metrics, average effect size of TBi was d=.42. individuals tests that 
were significantly impaired in the TBi group included CVlT-ii (Trials 
1-5 total, d=.70) and grooved Pegboard (nondominant hand, d=.63).
Conclusions: These results suggest that, in addition to conventional 
tests of memory and motor function, saccadic measures of attention, 
executive function and spatial processing may be especially sensitive to 
impairment after TBi. overall, this study provides additional evidence 
that neurocognitive eye tracking may offer enhanced sensitivity to 
chronic impairment after brain injury.
Correspondence: Mark Ettenhofer, NMCSD, DVBIC, 4837 E. Alder Dr., 
San Diego, CA 92116-2325, United States. E-mail: ettenhofer@gmail.
com

n.d. eVanGeLIsTa, a.L. CLarK, K.J. banGen, s.F. sOrG, 
M.L. WerHane, d. sCHIeHser & L. deLanO-WOOd. Brain 
Derived Neurotropic Factor (BDNF) Val66Met Moderates the 
Association Between PTSD and Cortical Thickness in Veterans 
with History of Traumatic Brain Injury.
Objective: Post-traumatic stress disorder (PTsD) has been linked 
to cortical thinning of frontal and temporal regions in Veterans with 
history of traumatic brain injury (TBi). However, it remains unclear 
how brain-derived neurotrophic factor (BDnF)—a protein that plays a 
role in neuronal growth, maturation and maintenance—may potentially 
influence the effects of PTsD on the brain. We therefore sought to clarify 
the associations between BDnF genotype, PTsD, and cortical thickness 
in Veterans with history of mild TBi (mTBi).
Participants and Methods: 59 Veterans with history of mTBi under-
went BDnF genotyping and were divided into (1) Met+ carrier (n=29) 
and (2) Met- carrier (n=30) subgroups. Participants also completed 
psychiatric symptom questionnaires (PCl-M) and structural Mr 
imaging. Cortical thickness values were derived from parcellated regions 
of interest (rois) using Freesurfer.
results: Analysis of covariance controlling for age, revealed a signifi-
cant PTsD x genotype interaction for cortical thickness in the cuneus, 
precuneus, and the rostral anterior cingulate (p’s <.05). examination 
of simple main effects revealed that Met+ carriers with greater PTsD 
symptomology demonstrated significantly thinner cortices relative to 
Met- carriers with comparable levels of symptoms (p’s < .05).
Conclusions: results show that BDnF genotype differentially affects 
the relationship between PTsD and cortical thickness in Veterans with 
history of mTBi. specifically, mTBi Met+ carriers—who may have 
lower levels of this critical neurotrophin available in the central nervous 
system— appear to be especially vulnerable to the negative effects of 
PTsD on cortical thickness of several brain regions. These findings 
suggest that BDnF genotype plays an important role in modulating 
brain structure in the context of comorbid TBi and PTsD. Future studies 
should further evaluate the epigenetic effects of BDnF on recovery and 
treatment outcomes in Veterans with comorbid TBi and PTsD.
Correspondence: Nicole D. Evangelista, B.S., VA San Diego Health Care 
System, Veterans Medical Research Foundation, 3350 La Jolla Village 
Dr., San Diego, CA 92161, United States. E-mail: nevangel@ucsd.edu

s. FaTOOreCHI, a. WaLKer, H. rad, e. rOMerO, T. yeH, 
P. VesPa, d. MCarTHur, d. HOVda, d. PLurad, e. WOO, 
K.b. bOOne, J. FusTer & M.J. WrIGHT. Perceived Workload 
on Performance Validity Tests in Persons with and without 
Traumatic Brain Injury.
Objective: Performance validity tests (PVTs) are used to determine 
the validity of neuropsychological performances in clinical and forensic 
assessments. it is assumed that healthy and clinical populations perceive 
PVTs similarly in terms of task difficulty. our goal was to determine 

if persons with and without TBi perceive PVTs similarly and if they 
perceive them as equally taxing as neuropsychological measures of 
ability.
Participants and Methods: TBi (n=19) and comparison (n=21) groups 
consented to voluntary participation in this irB approved study. The 
groups were well matched on demographic variables. The TBi group 
suffered moderate-to-severe injuries primarily due to acceleration- 
deceleration events (79%). All participants completed a brief neuropsy-
chological battery and passed 2/2 PVTs. After each test, including the 
rey-15 Memory Test (rMT) and Dot Counting Test (DCT; the PVTs 
in the current study), they provided a ratings of workload. Workload 
rating for tests of ability were averaged to create a global cognitive 
workload rating.
results: The TBi group demonstrated impaired memory (p=.023), 
attention/executive ability (p=.015), and global cognitive ability 
(p=.037) in contrast to the comparison group. Mixed AnoVAs with 
global cognition ratings and PVT ratings as a within subjects factor 
revealed that both groups perceived greater workload on tests of ability 
in contrast to PVTs (ps<=.002) and TBi participants provided higher 
task load ratings across test types in contrast to comparison participants 
(ps=.021-.033). no interactions between group and task load ratings 
were observed.
Conclusions: our data suggest that persons with and without TBi 
perceive tests of ability as more taxing than PVTs and that persons 
with TBi generally perceive both types of tests as more demanding 
than healthy participants do. These data indicate that examinees may 
be able to discern the difference in difficulty between PVTs and tests of 
ability, suggesting that embedded indicators should also be used when 
assessing performance validity.
Correspondence: Sarah Fatoorechi, Clinical Psychology, Alliant 
International University, 1124 W. Carson St., B-4 South (490), 
Torrance, CA 90502, United States. E-mail: sfatoorechi@alliant.edu

a.a. FedIO, a. PaTTersOn, M. THyen, a. arCurI & P. FedIO. 
Bringing the Real World Into the Classroom: Individuals With 
Brain Injury Educate Clinical Psychology Graduate Students.
Objective: The study examined how clinical psychology graduate 
students with higher, or lower, self-rated clinical skills benefited from 
listening to personal narratives reported by individuals with acquired 
brain injury (ABi).
Participants and Methods: Thirty-four clinical psychology graduate 
students completed questionnaires before and after listening to presen-
tations by a small group of individuals who were members of an ABi 
speakers’ bureau. speakers described the nature of their brain injuries 
and their recovery process. using 5-point likert scales, students rated 
their own clinical skills across several areas and answered questions 
about common problems and effects on functioning following ABi. 
Median split analyses were performed, and student groups scoring 
high versus low on measures were compared using independent samples 
t-tests.
results: students demonstrated a general understanding of ABi symp-
tomatology and increased their factual knowledge about ABi after 
listening to the speakers. students with lower (than higher) baseline 
self-rated clinical skills regarding helping clients to take an active role 
in their own health gained significantly more knowledge about ABi 
sequelae regarding changes in sense of self, motivation, fatigue, and 
family relationships. After hearing the speakers, these students also 
rated themselves as feeling more proficient if they were to interview a 
brain-injured patient; they also believed an ABi patient would feel more 
comfortable being interviewed by them.
Conclusions: individuals with ABi can effectively educate clinicians-
in-training by sharing experiences regarding their recovery process. 
Benefits to clinical psychology graduate students of listening to ABi 
speakers included increased factual knowledge about ABi sequelae. The 
experience also improved students’ confidence in working with individ-
uals with brain injury. results support advocacy work for individuals 
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with ABi which may ultimately improve mental health services for the 
brain injury population.
Correspondence: Alison A. Fedio, PhD, PsyD, American School of 
Proessional Psychology, Argosy University, 1550 Wilson Boulevard, 
Suite 600, Arlington, VA 22209, United States. E-mail: afedio@argosy.
edu

a.a. FedIO, J.n. sTILLMan, J.L. PrILuCK, C.L. rOPer, 
s. CuMMInGs & P. FedIO. Functional Correlates of Patients’ 
Current and Predicted Future Satisfaction With Their Aggression 
Following Traumatic Brain Injury.
Objective: Aggression is not an uncommon sequel of moderate/severe 
traumatic brain injury (TBi). The purpose of this study was to examine 
how patients’ satisfaction with their post-TBi aggression related to their 
own, as well as their family members’, assessment of their recovery.
Participants and Methods: Fourteen individuals with moderate/severe 
TBi (8M/6F, mean age: 36; 4 years post injury), and a family member 
for each, rated the patients’ physical, cognitive, and emotional level of 
functioning (neurobehavioral Functioning inventory [nFi]). Patients 
also completed the Tennessee self-Concept scale (TsCs2), and esti-
mated their current and future satisfaction with their recovery.
results: Patients’ self-rating of aggression was within the average range. 
Their current satisfaction with their aggression related to their social 
(r=.87) and moral (r=.79) self-concept, as well as their self-satisfaction 
with recovery of attention, depression, motor functioning, and reduced 
somatic symptoms (r=.71-.77). Patients’ current satisfaction with 
their aggression also related to their family members’ evaluation of the 
patients’ motor and somatic functioning (r=.77-.82). Patients’ predicted 
(2-3 years into the future) satisfaction with their aggression related to 
their future satisfaction with recovery of attention, communication, and 
depression (r=.73-.94).
Conclusions: Patients’ current satisfaction with their aggression related 
directly to their sense of self and aspects of their physical, cognitive, 
and emotional functioning, but related only to family members’ ratings 
of patients’ physical functioning. in contrast, the patients’ predicted 
future satisfaction with aggression related to their future satisfaction 
regarding cognition and emotions, but not their physical functioning. 
These findings underscore the importance of physical functioning at the 
time of evaluation for both patients and their families, in contrast to the 
patients’ emphasis on more existential areas of cognition and emotions 
as they predict their future recovery.
Correspondence: Alison A. Fedio, PhD, PsyD, American School of 
Proessional Psychology, Argosy University, 1550 Wilson Boulevard, 
Suite 600, Arlington, VA 22209, United States. E-mail: afedio@argosy.
edu

b.H. WInG, b.J. TuCKer, M.d. aLLen & a.K. FOnG. Functional 
NeuroCognitive Imaging: Rehabilitation of Neurovascular 
Uncoupling in Concussion Treatment.
Objective: Typical treatment of mild traumatic brain injury (mTBi) 
recommends limited physical exertion, cognitive activity, and expo-
sure to symptom-aggravating stimuli until baseline normative function 
returns. But with its limited effectiveness for post-concussion syndrome 
(PCs), there is a clear need for novel approaches to standardized ther-
apeutic assessment, particularly ones that incorporate established 
clinical and pathophysiological understanding of mTBi with modern 
neurocognitive imaging. We demonstrate the application of functional 
neurocognitive imaging (fnCi), which combines the conventional 
power of neuropsychological testing with the objectivity of functional 
magnetic resonance imaging (fMri). We demonstrate fnCi’s reliability 
in the assessment and localization of neurovascular uncoupling (nVu) 
to guide treatment of mTBi, with particular effectiveness in relief of 
persistent PCs symptoms.
Participants and Methods: Degrees of nVu in task-associated regions 
of activation were statistically quantified to establish pre-treatment 
benchmarks for 270 concussed patients using fnCi. using identified 

neurocognitive biomarkers, a targeted, sustained, cyclical, and multi-
method therapeutic approach was structured for each patient and 
conducted over a consecutive, multiday period.
results: The same fnCi-directed measures were applied to assess ther-
apeutic outcome. reported findings showed significant, accelerated 
improvement of neurovascular recoupling (nVr) using fnCi-directed 
therapy in persistent models of mTBi. Patient averages revealed 73.7% 
decrease in nVu as measured by fnCi, and 65.8% improvement on 
conventional post-concussion symptom scale (PCss) scores.
Conclusions: We provide practice-based evidence demonstrating the 
effectiveness of fnCi in clinical assessment and therapeutic guidance 
for chronic models of concussion. These outcomes are consistent with 
theoretical pathophysiological involvement of nVu in PCs.
Correspondence: Alina K. Fong, UT, United States. E-mail: alinafong@
yahoo.com

L.s. GaynOr, M. suLLan, J.M. GuLLeTT, M. aMIn, a. bOHsaLI, 
r.M. bauer, T. MareCI & d. FITzGeraLd. Alteration and/or 
loss of consciousness is associated with increased symptom report 
of PTSD, depression, sleep-related anxiety, and larger amygdala 
volume in OIF/OEF/OND Veterans.
Objective: Mild Traumatic Brain injury (mTBi) and PTsD are highly 
prevalent in Veterans from recent theaters, and are associated with 
substantial cognitive and neuropsychiatric morbidity. This high degree 
of comorbidity suggests common biobehavioral substrates. Previous 
research has shown associations between PTsD and mTBi with volu-
metric changes in limbic regions associated with fear responding. This 
study evaluated associations between prior TBi indicators (alteration 
or loss of consciousness history; AoC/loC) and symptoms of PTsD, 
depression, sleep-related anxiety, and amygdala volume ≥6 months 
post-injury.
Participants and Methods: 8 Veterans with history of mTBi and 9 
Veterans without history participated in the study. symptoms were 
assessed with several self-report questionnaires (PTsD: PTsD Check-
list—Military Version (PCl-M); Depression: Beck Depression inventory, 
2nd edition (BDi-ii); sleep-related Anxiety: Fear of sleep inventory 
(Fosi)). spearman’s rho and partial correlations controlling for whole 
brain volume were used to determine associations between variables. 
Mann-Whitney u Test was used to determine significance of PCl-m 
cluster scores between Veteran groups. Age and education did not differ 
significantly between groups.
results: Frequency of loCs and AoCs was positively associated with 
the Fosi (loC: ρ=.792, p<.001; AoC: ρ=.729, p=.002), PCl-M (loC: 
ρ=.630, p=.009; AoC: r=.611, p=.012) BDi-ii (loC: r=.599, p=.014; 
AoC: r=.532, p=.034), and amygdala volume (loC: r= .571, p=.033; 
AoC: r=.169, p=.563). Two PCl-m clusters significantly differed 
between Veteran groups (Cluster B, re-experiencing: p=.002; Cluster 
C, Avoidance/numbing: p= .011).
Conclusions: History of AoC/loC was significantly associated with 
PTsD, depression, sleep-related anxiety, and increased amygdala 
volume. These findings suggest previous AoC/loC should be consid-
ered when assessing and treating Veterans. The relationship between 
amygdala volume following TBi and mood and sleep –related symptoms 
requires further investigation.
Correspondence: Leslie S. Gaynor, Neuropsychology, Clinical and 
Health Psychology, University of Florida, 25 SW 5th Terrace, Apt 4331, 
Gainesville, FL 32601, United States. E-mail: lesliesg2@ufl.edu

H.M. GenOVa, K.s. CHIOu, z. JIanG, M. HOPTMan, J. deLuCa 
& n. CHIaraVaLLOTI. Longitudinal White Matter Changes 
Associated with Executive Functioning Outcome in Chronic 
Moderate to Severe TBI.
Objective: Cognitive outcome in Traumatic Brain injury (TBi) is vari-
able and a full understanding of this variability has eluded scientists 
for decades. Further, clinicians and researchers have yet to identify 
variables that consistently predict cognitive outcome in chronic TBi. The 
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current study will examine longitudinal white matter integrity changes 
(assessed by Diffusion Tensor imaging; DTi) in chronic TBi and their 
relationship with cognitive outcome.
Participants and Methods: The current study consisted of 23 partic-
ipants: 15 persons with moderate to severe chronic TBi and 8 healthy 
controls. All participants were assessed at two time points, separated by 
3 years. Assessments included neuropsychological testing (during which 
DkeFs Trail-Making, Color Word inhibition and Verbal Fluency were 
administered) and a DTi scan. Tract Based spatial statistics (TBss) of 
the DTi data was performed with Fsl.
results: in the TBi group, a significant positive correlation was observed 
between change in performance in DkeFs Trail Making and changes 
in Fractional Anisotropy (FA) over time in the left forceps minor and 
cingulum, as well as the right superior longitudinal fasciculus, forceps 
major, and inferior longitudinal fasciculus. That is, improvement in 
performance in Trail Making over time was found to be associated with 
increases in FA in those tracts. no significant associations were found 
between areas of FA change over time and change in performance on 
the DkeFs Color Word inhibition or Verbal Fluency subtests.
Conclusions: The finding that changes in white matter integrity over 
time is associated with longitudinal improvements in cognitive func-
tioning in chronic TBi offers promising potential for clinical application. 
understanding the mechanisms underlying cognitive outcome allows for 
development of specifically targeted interventions that would ultimately 
increase the efficacy of rehabilitation efforts.
Correspondence: Helen M. Genova, Ph.D., Kessler Foundation, 300 
Executive Drive, West Orange, NJ 07052, United States. E-mail: 
hgenova@kesslerfoundation.org

s.M. GreIF, a.r. snyder, L.J. rOTbLaTT, L.s. GaynOr, 
a.M. sVInGOs, G. ruIz & r.M. bauer. Acute Symptom Recall 
and Sub-Acute Sleep and Mood Dysfunction in Mild Traumatic 
Brain Injury.
Objective: The purpose of this study was to investigate the relationship 
between symptoms recalled from the first 24 hours after mild traumatic 
brain injury (mTBi) and self-reported sleep and mood symptoms 1-2 
weeks post-injury. self-reported symptoms scales are frequently used for 
diagnosis, but they may also be valuable for helping to identify patients 
who are at-risk for increased sleep and emotional dysfunction within 
later stages of injury.
Participants and Methods: Participants included 20 individuals 
between the ages of 18-32 who were recently diagnosed with an mTBi. 
Participants were administered the Post Concussion scale and asked 
to recall the symptoms they experienced within the first 24 hours after 
their injury. sleep difficulties were assessed using the Medical outcomes 
study sleep scale (Mos-sleep), mood symptoms were measured using 
the Beck Depression inventory (BDi) and the state-Trait Anxiety inven-
tory (sTAi). Multiple linear regression was used to examine the rela-
tionship between 24 hour symptom recall, sleep, and mood.
results: 24 hour symptom recall significantly predicted BDi, Trait 
sTAi, and multiple sleep indices on the Mos-sleep at p<0.05. symptom 
severity ratings were directly related to sleep and mood dysfunction. 
effect sizes were strongest for the Mos-sleep, followed by sTAi trait 
scores, then BDi.
Conclusions: in this preliminary sample, symptoms that participants 
recalled experiencing within 24 hours after mTBi significantly predicted 
levels of anxiety, depression, and sleep dysfunction 1-2 weeks post- 
injury. These results suggest that diagnostic tools like the PCs may also 
be used as screeners for more specific areas of mTBi dysfunction in later 
stages of recovery. Future research should examine 24 hour symptoms 
taken immediately after the injury and longer-term outcomes.
Correspondence: Sarah M. Greif, BS, Clinical and Health Psychology, 
University of Florida, 507 NW 39th Rd, APT 202, Gainesville, FL 32607, 
United States. E-mail: sgreif1021@phhp.ufl.edu

e.C. GrOssner, K.s. CHIOu, r.a. bernIer, e. brenner & 
F.G. HILLary. Examining Metacognitive Accuracy in Moderate 
and Severe TBI.
Objective: Metacognition (MC) can be impacted by traumatic brain 
injury (TBi). This study examined MC during an abstract reasoning 
task after TBi and correlated those measurements with brain volume 
alterations. We also examined the influence of task anchoring (item 
difficulty order) on task accuracy and MC judgment.
Participants and Methods: 36 TBi and 38 matched healthy controls 
underwent the same procedure, including BolD FMri scan and neuro-
psychological testing. The battery included modified Matrix reasoning 
tasks, which required confidence judgments. Participants received this 
subtest twice, once with the trials in order of difficulty (ordered list) and 
once randomized for difficulty (random list). gamma coefficients were 
calculated as a measure of MC accuracy. Whole brain volumes were also 
calculated using T1-weighted structural images in VBM8.
results: TBi and HC groups were comparable on Matrix reasoning 
performance. T-tests revealed no significant difference in MC accuracy 
between healthy control and TBi participants. regardless of group, MC 
accuracy was higher for the ordered than the random list, p = 0.068, d 
= 0.30. Healthy controls were more accurate for the ordered list than 
the random list, p = 0.036, d = 0.49. TBi participants did not differ 
in accuracy between the two lists. Additionally, a Pearson correlation 
revealed no significant relationship between MC accuracy and total 
gray matter volume.
Conclusions: There was a difference in MC accuracy for ordered and 
random lists, with healthy controls performing better on the ordered list 
than the random list. TBi participants did not show any difference in 
MC ability between the differently anchored lists, demonstrating that 
they did not benefit from the same anchors as the HC participants. 
There was no significant relationship between total gray matter volume 
and MC accuracy and we anticipate that more specific analyses (e.g., 
frontal cortical thickness) could provide greater sensitivity to these 
relationships.
Correspondence: Emily C. Grossner, Psychology, The Pennsylvania 
State University, 650 Toftrees Ave., Apt. 212, State College, PA 16803, 
United States. E-mail: epg5130@psu.edu

J. HaMMOnd, J. reIs, a.a. HOMaeCHeVarrIa & 
d. HendersOn. Trends in Helmet Use and Concussion Among 
Skiers and Snowboarders: Using an Innovative Data Collection 
Technique for Injury Prevention.
Objective: This study examined trends in helmet use and concus-
sions among skiers and snowboarders from 2011 to 2016. given the 
increasing awareness of sports-related brain injuries, it was hypothe-
sized that helmet use would increase and concussion incidence would 
decrease over time.
Participants and Methods: using an innovative data collection 
method, data (demographic factors, helmet use, injury characteristics, 
trail features) were entered by ski patrol at three ski resorts immediately 
after an injury. From 2011 to 2016, 2,656 incidents were recorded (age 
3 – 85 years; 58.2% male, 41.8% female).
results: A significant increase in helmet use was observed from 2011 
(49.4%) to 2016 (63.3%), χ2(3, n=2645) = 31.28, p< .001. Ability, age, 
equipment type [TyPe] and ownership [oWn], history of professional 
instructions, medical insurance [insurAnCe], previous trail exposure, 
season pass status [PAss], and trail rating [TrAil] were significantly 
associated with helmet use. logistic regression analyses indicated that 
oWn (OR=2.74), insurAnCe (OR=2.29), and PAss (OR=2.23) 
significantly contributed to the model. in contrast, there was no signifi-
cant difference in the number of concussions from 2011 (10.3%) to 2016 
(9.4%), χ2(3, n=2656) = 0.46, p=.93. Age, TyPe, oWn, and TrAil 
were significantly associated with sustaining a concussion. logistic 
regression analyses indicated that oWn (OR=1.53), age (OR=0.99), 
and TyPe (OR=0.72) significantly contributed to the model.
Conclusions: rates of helmet use changed in a positive direction for 
the resorts in the study. Because the severity of concussion was not 
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recorded, it is unknown whether this increase was associated with less 
serious head injury. Demographic, behavioral, and trail factors may 
be useful to predict helmet use and concussions. This research extends 
our current understanding of ski helmet use behaviors and brain injury 
prevention, minimizes limitations noted in the literature (e.g., recall 
bias), and enhances the role of neuropsychology in injury prevention 
research and practice.
Correspondence: Julia Hammond, MA, University of Montana, 
Department of Psychology Skaggs Building Room 143, Missoula, MT 
59812, United States. E-mail: julia.hammond@umontana.edu

L. HarIK, G. WHITeneCK, M. sHerer, e. nGan & L. nOVeLO. 
Comparison of the Neurobehavioral Symptom Inventory and the 
Rivermead Postconcussion Questionnaire.
Objective: Traumatic brain injury (TBi) results in a constellation of 
symptoms that include emotional, behavioral, physical, and cognitive 
complaints. The neurobehavioral symptom inventory (nsi) and the 
rivermead Post-Concussive symptoms Questionnaire (rPQ) are two 
measures used to assess subjective ratings of these complaints. The 
goal of the current study was to determine the similarity of constructs 
measured by the two scales.
Participants and Methods: inclusion criteria were (a) medical docu-
mentation of TBi, (b) age 18 to 64 years, (c) capacity to give informed 
consent, (d) ability to complete all study measures in english, (e) 
absence of interfering medical or psychiatric condition. Participants 
were selected from a convenience
sample of persons with TBi who were living in the community and were 
able to complete the study assessment. Mean time since injury was six 
years. exploratory factor analysis was conducted including all 36 items 
from both measures.
results: Total n=497. The correlation between total scores for the nsi 
and rPQ was 0.89. exploratory factor analysis revealed that items 
of similar content between the two measures loaded similarly within 
factors and appeared to define similar constructs. Factors reflected the 
categorical nature of complaints into emotional, physical, sensory, and 
cognitive complaints.
Conclusions: evidence from the exploratory factory analysis indicated 
that the nsi and rPQ assess highly similar constructs. indeed, items that 
assessed the same type of complaint (e.g., emotional distress) loaded 
on the same factors. These data support development of a “crosswalk” 
between these measures so that existing literature that includes findings 
from either measure can be easily compared.
Correspondence: Lindsey Harik, Ph.D., Psychology, TIRR, 421 Harvard 
St, Unit G, Houston, TX 77007, United States. E-mail: linharik@gmail.
com

s.n. HOFFMan, s.M. JurICK, L.d. CrOCKer, n.J. sTeeLe, 
a.V. KeLLer, a.a. rauCH, n.e. deFOrd, M. sandersOn-
CIMInO & a.J. JaK. Patterns of Performance and Symptom 
Validity Tests in Iraq and Afghanistan Veterans with Mild 
Traumatic Brain Injury History.
Objective: Treatment-seeking operation enduring and iraqi Freedom 
(oeF/oiF) Veterans with mild TBi (mTBi) history have higher than 
expected over-reporting rates on symptom validity tests (sVT) and 
suboptimal performance on neuropsychological tests of performance 
validity (PVT). The present study examines oeF/oiF Veterans who fail 
sVTs but pass PVTs (sV-Fail), fail PVTs but pass sVTs (PV-Fail), fail 
both PVTs and sVTs (B-Fail), or pass both (B-Pass).
Participants and Methods: A neuropsychological exam, including 
the Minnesota Multiphasic Personality inventory second edition 
restructured Form (MMPi-2-rF) and the Test of Memory Malingering 
(ToMM), was given to 48 oeF/oiF Veterans with mTBi history. The 
sV-Fail group was divided into subgroups based on elevations on 
psychopathological (F-scales), somatic/cognitive (rBs/FBs scales), or 
both types of scales. sV-fail and PV-fail groups were compared via 

one-way AnoVA on neuropsychological memory tests, MMPi-2-rF 
scales, and self-reported psychological measures.
results: 21 of the 48 Veterans performed below expectation on one or 
more MMPi-2-rF validity scales (1 on F-scales only, 3 on rBs/FBs 
scales only, and 17 on both types). of those 21, 15 performed at or 
above cutoff on ToMM. This sV-Fail group (n=15) had significantly 
higher F-scale scores and self-reported anxiety compared to PV-Fail 
(n=10) and B-Pass (n=17) groups and higher self-reported PTsD symp-
toms compared to B-Pass. The PV-Fail group had significantly lower 
cognitive performance and lower F-scale scores compared to sV-Fail, 
lower cognitive performance compared to B-Pass, and lower self-report 
depression and anxiety symptoms compared to B-Fail (n=6). The B-Fail 
group had significantly higher depression and anxiety symptoms, lower 
PVT scores, and higher F-scale scores compared to the B-Pass group.
Conclusions: 65% of the sample had poor sVT and/or PVT scores. 
However, distinctions between PVT (21%) and sVT (31%) failures 
hold important implications for interpreting neuropsychological and 
symptom self-report measures
Correspondence: Samantha N. Hoffman, Psychiatry, VA San Diego 
Healthcare System, Veterans Medical Research Foundation, 3350 La 
Jolla Village Drive, Bldg. 13, 3rd Floor MC151B, San Diego, CA 92161, 
United States. E-mail: samantha.hoffman94@gmail.com

s.M. JurICK, L.d. CrOCKer, M. sandersOn-CIMInO, 
a.V. KeLLer, s.n. HOFFMan, a.a. rauCH, L.s. TrenOVa, 
b. bOyd, r. auPPerLe, e.W. TWaMLey, C. rOdGers & 
a.J. JaK. Contributions to Executive Dysfunction in Operation 
Enduring Freedom/Operation Iraqi Freedom (OEF/OIF) Veterans 
with Post-Traumatic Stress Disorder and Traumatic Brain Injury 
History.
Objective: Post-traumatic stress disorder (PTsD) and mild traumatic 
brain injury (mTBi) history are highly comorbid in oeF/oiF veterans 
and associated with executive functioning (eF) deficits. The present 
study examined contributions of injury details, processing speed/atten-
tion (Ps/A), and PTsD symptoms to eF.
Participants and Methods: Veterans with PTsD and mTBi history 
(n =65) underwent neuropsychological assessment within a treatment 
study. An eF-deficit group (n = 34) was comprised of Veterans with 
impaired scores (> 1 sD below a normative mean) on one or more 
tests of perseveration (Wisconsin Card sorting Test-64 persevera-
tive responses), working memory (WAis-iV digit span sequencing), 
switching (D-keFs number-letter switching), or inhibition (color word 
inhibition or inhibition/switching). The eF-intact group (n = 31) did not 
fall below 1 sD on any measure. one-way AnoVA and linear regressions 
were used to assess relationships between eF and Ps/A, injury details, 
and PTsD symptoms.
results: The eF deficit group had greater PTsD symptoms and poorer 
Ps compared to the eF-intact group. Worse Ps/A was related to poorer 
performance on nearly all tests of eF. greater PTsD symptoms were 
related to worse switching, inhibition, and perseveration controlling 
for injury variables and Ps/A. History of greater than three mTBis was 
associated with worse performance on switching. Finally, the relation-
ship between Ps and inhibition/switching was stronger for those with a 
history of three or more mTBis and loss of consciousness (loC).
Conclusions: Ps/A and most tests of eF were related, and PTsD 
contributed to switching, inhibition, and perseveration controlling for 
Ps/A and injury details. History of greater than three mTBis was asso-
ciated with poorer switching performance, and along with loC history, 
influenced the relationship between Ps/A and inhibition/switching. 
given the comorbidity and overlapping presentation of PTsD and 
mTBi, present findings may provide insight into underlying processes 
of eF and inform treatment planning.
Correspondence: Sarah M. Jurick, B.A., Psychiatry, University of 
California San Diego, 9500 Gilman Drive, Mail Code 0603, La Jolla, 
CA 92037-0603, United States. E-mail: smjurick@gmail.com
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e. KaPLan, L. sPIeLMan & W. GOrdOn. Self-Discrepancy 
and Perfectionism: Two Factors Associated with Depression in 
Individuals with Traumatic Brain Injury.
Objective: The phenomenology of post-traumatic brain injury (TBi) 
depression is poorly understood. The purpose of this study was to 
examine relationships among self-discrepancy, perfectionism and 
depression in individuals with TBi.
Participants and Methods: surveys were completed by 60 adults with 
mild (56.7%), moderate (15.0%) or severe (28.3%) TBi between 6 
months and 51 years post injury (M=11.05, sD = 9.6). self-discrepancy, 
defined as the difference between one’s pre-TBi self-perception and 
current self-perception, was measured using an adapted version of the 
integrated self-Discrepancy index. Perfectionism and depression were 
measured using the Multidimensional Perfectionism scale and Beck 
Depression inventory-ii.
results: Age was significantly associated with perfectionism and anxiety 
was significantly associated with post-TBi depression. self-discrepancy 
and perfectionism were not associated with one another. Multiple regres-
sion analyses adjusting for age and anxiety indicated that self-discrep-
ancy (β = .25, p < .05) and perfectionism (β = .37, p < .01) were 
significantly associated with depression. A comprehensive model that 
included age, anxiety, self-discrepancy and perfectionism explained 
44.1% of the variance in depressive symptoms (FΔ = 9.35, p < .01), 
an increase of 16.4% from the percentage of variance explained by age 
and anxiety alone.
Conclusions: self-discrepancy and perfectionism are uniquely associ-
ated with post-TBi depression and the presence of both factors results in 
the strongest explanatory model. relationships among self-discrepancy, 
perfectionism and depression should be further explored across injury 
severity. Potential impacts of these factors on cognitive interventions 
should also be considered.
Correspondence: Erica Kaplan, PhD, Rehabilitation Medicine, Mount 
Sinai, 201 Avenue A Apt 1, New York, NY 10009, United States. E-mail: 
erica.r.kaplan@gmail.com

a.r. KauP, r. TOOMey, K.J. banGen, L. deLanO-WOOd, 
K. yaFFe, M.s. PanIzzOn, M.J. LyOns, C.e. Franz & 
W.s. KreMen. Lifetime Traumatic Brain Injury with Current 
Psychiatric Symptomatology Impacts Cognition among Late 
Middle-Aged Men: Findings from the Vietnam Era Twin Study of 
Aging (VETSA).
Objective: Traumatic brain injury (TBi), posttraumatic stress disorder 
(PTsD), and depression are each known to increase risk for cognitive 
impairment in aging. We investigated whether these conditions interact 
to influence cognition among late middle-aged men from the Vietnam 
era Twin study of Aging (VeTsA).
Participants and Methods: 1018 VeTsA participants [mean age=61.6 
(range 56-66)] were interviewed to ascertain lifetime TBi, and completed 
the PTsD Checklist, Center for epidemiologic studies Depression scale, 
and a comprehensive cognitive test battery. in mixed effects models, 
we tested the effect of TBi on cognition, including interactions between 
TBi and current psychiatric symptomatology (PTsD and/or depression) 
on cognition. All models were adjusted for demographics, education, 
premorbid cognitive ability (Armed Forces Qualification Test at mean 
age of 20), site, APOE-ε4, cardiovascular comorbidities, and alcohol/
drug abuse.
results: 31% (n=314) of the sample reported history of at least one 
TBi. 24% (n=73) of this TBi group endorsed either current PTsD and/
or depression, compared to 18% (n=118) of those without TBi. results 
showed significant TBi x PTsD/depression interactions on executive 
function (Abstract reasoning: p=.03; Trail Making switching: p=.045; 
stroop inhibition: p<.001), such that men with both TBi and current 
PTsD/depression demonstrated executive deficits, while men with TBi 
alone or PTsD/depression alone did not. There was no effect of TBi (nor 
interactions) on any other cognitive domain (all p>.05).
Conclusions: Among community-dwelling middle-aged men, the 
combination of lifetime TBi and current psychiatric symptomatology 

(PTsD/depression)—but neither alone—appears to increase risk for 
executive dysfunction. Future study is needed to understand how these 
factors interact to impact brain aging and whether emotional well-being 
may buffer the effects of TBi.
Correspondence: Allison R. Kaup, PhD, Research / Psychiatry, 
San Francisco VA Healthcare System / University of California San 
Francisco, 4150 Clement St, 116B, San Francisco, CA 94121, United 
States. E-mail: allison.kaup@ucsf.edu

e. KeaTLey, C. abeare, b.G. zuCCaTO, T.L. MCauLey & 
J.e. Casey. Use of the Depression Anxiety and Stress Scale 
(DASS) in Varsity Athletes for Baseline Concussion Assessment: 
Psychometric Properties, Comparison with Non-Athletes, and 
Frequency of Item Endorsement.
Objective: The clinical utility of the Depression, Anxiety, and stress 
scale (DAss) was evaluated for use in collegiate athletes during 
pre-season baseline concussion testing. standard baseline concussion 
evaluations utilize post-concussion symptom questionnaires that typi-
cally have only a few items related to psychiatric functioning. Psychiatric 
functioning is related to athletic performance as well as recovery from 
concussion, making it an important area of assessment in athletes as 
part of baseline concussion evaluations.
Participants and Methods: The DAss was administered to 366 colle-
giate athletes during baseline concussion testing as well as 119 under-
graduate non-athlete comparison group. Comparative analyses and 
internal consistency reliabilities were calculated for each DAss subtest, 
for both the full version of the DAss (DAss-42) as well as the abbrevi-
ated version (DAss-21). Patterns of item endorsement were examined.
results: results demonstrated good internal consistency reliability of 
the DAss-42 for both groups. However, the DAss-21 had adequate reli-
ability for only the non-athlete group. Consistent with previous research, 
athletes had lower DAss scores in general. Across both groups, the stress 
subscale had the highest scores.
Conclusions: The DAss-42 was shown to have adequate internal 
consistency reliability for collegiate athletes during baseline concussion 
testing. Athlete performance on the DAss following concussion can 
be compared to the reported frequency of item endorsement in the 
current study.
Correspondence: Eva Keatley, BS, Clinical Neuropsychology, University 
of Windsor, 401 Sunset Ave, Windsor, ON N9B 3P4, Canada. E-mail: 
keatley@uwindsor.ca

r.e. KeeLan, L. raPPOrT, s. KrOHner, r. Kanser, 
n. bILLInGs, J. basHeM, b. VerMILIOn, r. HanKs, M. LuMLey 
& s.a. LanGeneCKer. The Role of Experienced Affect on Facial 
Emotion Perception Accuracy in Moderate to Severe Traumatic 
Brain Injury.
Objective: People with TBi experience high rates of emotion perception 
difficulties and mood changes after injury; however, studies exploring 
links between experienced affect and emotion perception after TBi are 
sparse.
Participants and Methods: Participants were 50 adults with moder-
ate-to-severe TBi and 39 healthy comparisons (HC). Participants 
completed a neuropsychological assessment, including measures of 
experienced affect (depression and affect intensity) and a face emotion 
perception task (FePT). The FePT requires participants to identify 
happy, sad, angry, fearful, and neutral faces.
results: For the TBi group, there were significant inverse relations 
between affect intensity and FePT accuracy. However, curve estima-
tion revealed a significant quadratic model, indicating inverse relation 
between affect intensity and FePT among low FePT performers and 
positive relation between affect intensity and FePT among high FePT 
performers. no significant correlations were observed for the HC group. 
significant linear and quadratic trends also were observed between 
depressive symptoms and FePT for the total sample.
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Conclusions: Among people with TBi with impaired emotion percep-
tion, high levels of affect intensity may disrupt accurate recognition of 
others’ emotions, whereas acknowledging one’s own depressive experi-
ence may heighten sensitivity in recognizing others’ emotions. Consis-
tent with the yerkes-Dodson law, emotional arousal and depressive 
symptoms can become disruptive to accurate identification as they 
surpass an asymptote. Additionally, given simultaneous demands of 
monitoring internal and external emotion, individuals with TBi may 
have difficulty dual tasking in the presence of high affect intensity and 
depression. Future research should examine benefits of psychoeduca-
tion with patients and families, as well as teaching emotion regulation 
strategies for decreasing adverse effects of intense emotional experience 
and improving emotion perception.
Correspondence: Rachel E. Keelan, M.A., Clinical Psychology, Wayne 
State University, 5057 Woodward Ave, Detroit, MI 48202, United 
States. E-mail: kayrach@wayne.edu

a.V. KeLLer, L.d. CrOCKer, s.M. JurICK, J. bOMyea, 
n.e. deFOrd, C.C. Hays, e.W. TWaMLey & a.J. JaK. The Role 
of Cognitive Functioning in Suicidal Ideation in Veterans with a 
History of Mild Traumatic Brain Injury and Comorbid Psychiatric 
Conditions.
Objective: suicidal ideation is highly prevalent in iraq and Afghani-
stan-era (oeF/oiF) Veterans with mild traumatic brain injury (mTBi) 
history and comorbid psychiatric conditions. neuropsychological abil-
ities may be fundamental for how individuals think about suicide 
and generate and/or utilize alternative behaviors and coping strate-
gies, though to date few studies have examined the role of cognitive 
functioning in suicidal ideation. Therefore, we examined associations 
between cognitive performance and suicidality in Veterans with a history 
of mTBi.
Participants and Methods: oeF/oiF Veterans with mTBi history 
seeking outpatient services (n=258) completed a clinical neuropsycho-
logical assessment, and measures of PTsD, depression, and neurobe-
havioral symptoms. Participants were divided into two groups based 
on responses to an item on a depression measure: suicidal ideation 
endorsers (se=43) and non-endorsers (ne=215). T-tests and logistic 
regressions were used to examine relationships between cognitive perfor-
mance and group membership.
results: groups did not differ on demographic variables, premorbid 
intellectual functioning, or TBi injury characteristics. The se group 
endorsed more severe PTsD, depression, and neurobehavioral symp-
toms and performed significantly worse on tests of delayed verbal and 
visuospatial memory compared to the ne group. There were no group 
differences in other cognitive domains. logistic regressions revealed 
that a composite of the memory measures uniquely predicted suicidal 
ideation above PTsD, depression, and neurobehavioral symptoms.
Conclusions: Cognitive dysfunction specific to memory confers addi-
tional risk of suicidal ideation beyond emotional distress and neurobe-
havioral symptoms in oeF/oiF Veterans. These findings suggest that 
implementing treatment strategies that target verbal and visuospatial 
memory difficulties (e.g., cognitive rehabilitation) may reduce suicide 
risk.
Correspondence: Amber V. Keller, Bachelor of Arts in Psychology, 
Research, VA San Diego Healthcare System, 3350 La Jolla Village Drive, 
Building 13 MC151B, San Diego, CA 92161, United States. E-mail: 
ambervkeller@gmail.com

J. FranCO, M. MILLan, b.r. sHane, a. CasTeLLanOs & 
W. KILLGOre. Blue Wavelength Light Therapy Increases 
Thalamic Grey Matter Volume Following Mild Traumatic Brain 
Injury.
Objective: Approximately 50% of patients with traumatic brain injury 
(TBi) complain of sleep disturbances. Current research shows that 
bright light therapy (BlT), which has been used in the past to treat 
depression, is also effective in reducing fatigue in patients with TBi. 

However, the underlying mechanisms are still unknown. We hypoth-
esized that six weeks of blue BlT would lead to improved sleep and 
induce structural changes in the brains of individuals with mild TBi.
Participants and Methods: in a double blind design, 28 subjects 
(18-45 years of age) with mild TBi were randomly assigned to either the 
blue BlT treatment group or the amber BlT placebo group. Actigraphy 
watches were used for at-home monitoring of sleep and wake patterns, 
and the epworth sleepiness scale (ess) was administered to measure 
daytime sleepiness. Mri scans of each subject’s brain were collected 
and voxel based morphometry (VBM) was utilized to measure changes 
in grey matter (gM) volume following treatment.
results: six weeks of blue BlT significantly shifted subjects’ circadian 
rhythms towards earlier bedtimes (p < 0.05), and reduced daytime 
sleepiness by 30% when compared to pre-treatment values (p < 0.01). 
Blue BlT also caused a significant increase in thalamic gM after 
controlling for age, gender, and total intracranial volume. specifically, 
the thalamic pulvinar nucleus had a significantly larger gM volume after 
treatment when compared to that of TBi subjects who had undergone 
the placebo therapy (p < 0.01 for difference in amber to blue post;  
p < 0.0001 for difference in blue pre to post).
Conclusions: Blue BlT improved timing of sleep by causing subjects 
to go to bed an hour earlier than their pre-treatment bedtime. it also 
reduced daytime sleepiness and significantly increased thalamic gM 
volume. These findings represent a first step to understanding how BlT 
works on a neurological level. in the future, light therapy may prove 
to be a novel and effective way to treat sleep disturbance and improve 
neurocognitive recovery following a mild TBi.
Correspondence: William D. "Scott" Killgore, PhD, 1501 N Campbell 
Ave, Tucson, AZ 85724, United States. E-mail: killgore@email.arizona.
edu

r.T. KIM, s.F. sOrG, K.a. HOLIday, L. deLanO-WOOd, 
M. MeLOy, a.L. CLarK, M. Tran, e. LOCanO, a.J. JaK, 
L.T. eyLer & d. sCHIeHser. Brain Function and Task 
Performance Predict Self-Reported Disinhibition and Executive 
Function in Veterans with Mild-Moderate Traumatic Brain Injury.
Objective: Veterans often report neurobehavioral and cognitive changes 
following mild-moderate traumatic brain injury (mmTBi); however it 
is unclear whether self-reported complaints including disinhibition 
and executive dysfunction (eDF) are related to objective cognitive 
performance and brain function, especially in the context of PTsD. 
We therefore examined whether objective cognitive performance, brain  
activation, and/or PTsD symptoms best predicted self-reported disin-
hibition and eDF in mmTBi Veterans.
Participants and Methods: 56 Veterans with mmTBi and 35 Veteran 
controls (VC) completed the Frontal systems Behavior scale (FrsBe), a 
measure of subjective disinhibition and eDF, and PTsD Checklist-Mil-
itary. Participants also completed the go/nogo task, a cognitive inhi-
bition task, while undergoing fMri.
results: groups did not differ on go/nogo performance (d’) or BolD 
signal change, but the mmTBi group reported higher FrsBe scores and 
PTsD (p’s<.05) compared to VCs. in the mmTBi group, subjective 
disinhibition and eDF were related to worse d’ and PTsD (p’s<.02). 
greater levels of subjective disinhibition were associated with increased 
signal change in the bilateral rostral anterior cingulate (AC; p’s<.01), 
while eDF was associated with increased signal change in the bilateral 
caudal AC, left rostral AC, and precentral gyrus (p’s<.03). in regression 
analyses, increased signal change in the right rostral AC, d’, and PTsD 
all predicted subjective disinhibition; eDF was predicted by PTsD and 
increased signal change in the left precentral gyrus (p’s<.04).
Conclusions: This study represents one of the first to empirically link 
subjective disinhibition and executive dysfunction with objective cogni-
tion and brain function in mmTBi. subjective disinhibition and eDF 
appear to be dissociated by differing neural mechanisms and possible 
subsequent decrements in task performance. Findings underscore the 
importance of detailed measurement and highlight the potential utility 
of neuroimaging to elucidate neurobehavioral changes in mmTBi.
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Correspondence: Russell T. Kim, B.S. - Psychology, Research, VA San 
Diego Healthcare System, Veterans Medical Research Foundation, 
3350 La Jolla Village Dr., San Diego, CA 92161, United States. E-mail: 
russelltkim@gmail.com

J.W. KIrTOn & J. sadeK. Differential diagnosis of repetitive mild 
traumatic brain injury and posttraumatic stress disorder: Three 
illustrative cases.
Objective: Mild traumatic brain injury (mTBi) and posttraumatic stress 
disorder (PTsD) are a common differential diagnoses. With warriors 
returning from a decade of war the physical, mental, and neurological 
scars are with the focus of long-term treatment. over the past decade the 
amount of research on TBi has exploded, with controversy surrounding 
whether repeated mTBi can cause neurological damage. Through our 
3-case series we explore differential diagnosis of mTBi and PTsD. We 
explore current theories of mTBi and of PTsD including psychological 
and physiological models of PTsD. We review the neuroanatomy of 
mTBi and PTsD and discuss how it explains similar cognitive profiles 
in etiologically different cases.
Participants and Methods: 3 oeF/oiF combat veterans referred for 
neuropsychological testing in the context of mild TBi and PTsD. Clinical 
interview, review of medical records, and identical neuropsychological 
test batteries administered to each patient.
results: Two patients’ clinical history and neuropsychological profiles 
suggested PTsD as the etiology of cognitive impairment. one patient’s 
clinical history and neuropsychological profiles suggested repetitive mild 
TBi as the likely etiology.
Conclusions: PTsD and mTBi can have overlapping neuropsycholog-
ical profiles but can have distinct etiologies. More research is needed 
to determine whether repetitive mTBi can cause cognitive impairment 
independently from PTsD. repetitive mTBi as a source of long lasting 
cognitive changes remains a controversy.
Correspondence: Joshua W. Kirton, M.S., Clinical and Health 
Psychology, University of Florida, P.O. Box 100165, Gainesville, FL 
32610, United States. E-mail: jwkirton13@yahoo.com

e. KOrnbLITH, T. nOVaKOVIC-aGOPIan, G. abraMs, 
J. burCIaGa & K. MarTOn. Neurocognitive Profiles Among 
Veterans with History of Traumatic Brain Injury.
Objective: Traumatic brain injury (TBi) is common among Veterans 
of all eras. A wide range of neurocognitive and functional outcomes has 
been documented in TBi patients, especially for mild and moderate TBi. 
The goal of the current study is to describe neuropsychological status 
and associated functional outcomes in a cohort of Veterans with history 
of chronic TBi.
Participants and Methods: Thirty-two Veterans with a history of 
chronic TBi (mild-severe; average time since injury=11 years) completed 
a battery of measures which included neuropsychological evaluation, 
functional assessment of executive function [goal Processing scale 
(gPs), novakovic-Agopian et al., 2014], and self-report measures of 
emotional and functional status. neuropsychological composite domain 
scores of overall Attention/executive Function (oA/eF), Auditory 
Working Memory (AWM), sustained Attention, Mental Flexibility, 
inhibition, Composite Memory (CM), Total recall (Tr), and Delayed 
recall (Dr) were used to place participants into homogeneous clusters.
results: Two distinct clusters were identified: “Functionally impaired” 
(Fi) and “non-impaired.” The Fi cluster was characterized by mean z 
scores lower than -.75 on measures of oA/eF, AWM, CM, Tr, and Dr. 
The non-impaired cluster exhibited stronger performance on the gPs 
functional assessment of executive function. The clusters differed on 
re-experiencing PTsD symptoms and post-TBi community integration, 
with the Fi cluster endorsing more problems in these domains. Clusters 
did not differ on demographic variables or injury severity.
Conclusions: These results suggest that in a sample of Veterans with 
chronic TBi, neurocognitive outcomes may be independent from injury 
severity. neuropsychological measures, especially of complex attention, 

executive function, and memory, may aid in identifying TBi patients 
with functional impairment and assist with treatment planning.
support from VA rehabilitation research and Development
Correspondence: Erica Kornblith, PhD, San Francisco VAMC, 
4150 Clement St, San Francisco, CA 94121, United States. E-mail: 
eschimbor@gmail.com

J. Lara-ruIz, d. deLGadO, e. rOMerO, s. aMaya, 
e. WaITe, d. Hardy, P. VesPa, d. MCarTHur, d. HOVda, 
C. WanG, r. sWerdLOFF, d.F. KeLLy, K.M. GusKIeWICz 
& M.J. WrIGHT. Anxious and Depressive Symptoms in Retired 
Professional Football Players: A Contrast with Persons With and 
Without Moderate-to-Severe Traumatic Brain Injury.
Objective: Traumatic brain injury (TBi) has been associated with 
anxiety and depression (Ponsford et al., 2008; Bombardier et al., 2010). 
sports-concussion is also associated with mood disturbances (McCrory 
et al., 2013). We sought to compare reported depressive and anxious 
symptoms in retired professional football players (FB), persons with 
moderate-to-severe TBi, and healthy participants.
Participants and Methods: Data from two irB approved studies were 
combined for the current analysis. Data from male FB (n=36), TBi 
(n=16), and comparison (n=20) participants were used. The FB partic-
ipants all suffered at least 3 sports-related concussions during their 
professional career, but were free from other neurological injuries. The 
TBi participants suffered moderate-to-severe injuries primarily due to 
acceleration-deceleration events. All participants completed the Hospital 
Anxiety and Depression scale (HADs).
results: The FB group was somewhat older and more educated than 
the other groups (ps<.001). AnCoVAs, covarying for age and educa-
tion, failed to reveal any group differences in depression ratings, but an 
effect of group was detected for anxiety ratings. Pairwise comparisons 
showed that the FB group had greater anxiety ratings than the TBi and 
comparison groups. The TBi and comparison group did not significantly 
differ in their anxiety ratings. FB participant’s game play characteristics 
(position, seasons played, and concussion frequency) did not correlate 
with their anxiety ratings.
Conclusions: our data suggest that retired professional football players 
experience significant symptoms of anxiety that may be greater that 
those experienced by individuals with moderate-to-severe TBi, although 
our TBi sample was relatively small and may not be very representative 
of the TBi population. nevertheless, the FB group reported clinically 
significant symptoms of anxiety. it is unclear if their experience of 
sports-related concussion or other factors are driving this relationship.
Correspondence: Jose Lara-Ruiz, CA, United States. E-mail: jlara.ruiz@
gmail.com

C. LeVITCH, M.e. zIMMerMan, n. WaKsCHLaG, n. KIM, 
r. LIPTOn, W. sTeWarT, M. sLIWInsKI & M. LIPTOn. 
Recent and Long-Term Soccer Heading Exposure is Differentially 
Associated with Cognitive Impairment in Adult Amateur Players.
Objective: The goal of this study was to examine the relationship 
between neuropsychological function and recent or long-term heading 
(repetitive sub-concussive head impacts during soccer play) in amateur 
adult soccer players.
Participants and Methods: soccer players (n=257) completed previ-
ously validated questionnaires to estimate long-term heading (lTH; 
prior 12 mos; both games and practices) and recent heading (rH; 
prior 2 wks). Cogstate was used to assess neuropsychological func-
tion. For lTH, we divided participants into quartiles: low Heading 
(lH), Moderate Heading (MH), High Heading (HH), and Very High 
Heading (VHH). rH was defined as four groups: no Heading (nH), and 
the remaining groups were tertiles (MH, HH, VHH). linear regression 
was used to examine the relationship between lTH or rH group and 
neuropsychological function, controlling for age, race, ethnicity, sex, 
premorbid reading ability, years of heading exposure, and concussion 
history.
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results: Participants had an average age of 26 yrs (sd=8) and headed 
the ball a median of 677 times/yr and 3 times/2wks. For lTH, partic-
ipants with VHH in games had poorer performance on tests of verbal 
learning (p<.001) and memory (p=.019) compared to the lH group. 
For rH, participants with VHH had poorer performance on tests of 
processing speed (p=.020) and attention (p=.020) compared to the other 
rH groups. Previous concussions were reported by 88 (34.2%) partici-
pants. Concussion history was not related to cognitive function and did 
not modify the association of heading and cognition.
Conclusions: Adult amateur soccer players with high levels of long-
term heading had poorer performance on a test of memory, while 
players with high levels of recent heading performed poorly on tests of 
processing speed and attention. These findings were independent of the 
effects of concussion. They suggest short-term cognitive consequences 
of repetitive sub-concussive impacts may not persist over time, whereas 
verbal learning and memory are adversely affected by cumulative long-
term exposure.
Correspondence: Cara Levitch, BAS, Psychology, Fordham University, 
151 East 31st Street, Apt 17G, New York, NY 10016, United States. 
E-mail: clevitch@fordham.edu

L.M. FrenCH, T.a. brICKeLL, s.M. LIPPa, r. GarTner, 
a.e. drIsCOLL, M.M. WrIGHT, b.n. PIzzanO, L. JOHnsOn, 
d.e. nOra, H.s. MaHaTan, J.K. suLLIVan, d.M. THOMPsOn, 
a.C. sneLLInG, b.r. yanOs, T.J. CasTILLO, C.e. sIMOn & 
r.T. LanGe. A Case Series Analysis of the Natural History of 
Neurocognitive Performance following Moderate, Severe, and 
Penetrating Traumatic Brain Injury in U.S. Military Service 
Members.
Objective: The purpose of this study was to examine neurocognitive 
performance trajectories following moderate, severe, and penetrating 
TBi.
Participants and Methods: Participants included 16 u.s. military 
service members (age: M=30.6 years, sD=8.5) with moderate-severe 
(n=13) or penetrating (n=3) TBi who passed performance validity tests, 
prospectively enrolled in a longitudinal study at Walter reed national 
Military Medical Center. Participants were assessed at baseline (M=16.8 
months post-injury [sD=27.6]) and follow-up (M=35.8 months post-in-
jury [sD=34.8]). From a larger test battery, 24 measures were selected 
to create six cognitive summary scores.
results: At both baseline and follow-up, processing speed and visual 
spatial skills were the most common domains with multiple low scores. 
in contrast, attention, learning, memory, and executive functioning were 
least likely to be impaired at baseline or follow-up. over time, attention 
(n=7) and processing speed (n=7) were most likely to decline, memory 
was most likely to improve (n=8), and learning (n=7) and executive 
functioning (n=9) were most likely to remain stable. When consid-
ering individual cognitive profiles, 5 participants declined over time, 8 
improved, and 3 demonstrated variable performance. Both participants 
in the chronic stage of recovery at baseline declined over time. Twelve 
of the 16 cases (75.0%) met DsM-iV criteria for mild neurocognitive 
disorder (nCD) at baseline and 10/16 participants (62.5%) met criteria 
for mild nCD at follow-up. over time, 8 participants met criteria for 
mild nCD at both time points, 4 improved, 2 developed mild nCD, and 
2 never met criteria for mild nCD.
Conclusions: service members with moderate-severe and penetrating 
TBi demonstrated a number of different neurocognitive performance 
trajectories. in general, processing speed and visuospatial skills were 
the most common areas of low performance. over time, attention and 
processing speed was most likely to decline and memory was most likely 
to improve.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

r.T. LanGe, L.M. FrenCH, s.M. LIPPa & T.a. brICKeLL. A 
Cross-sectional Perspective of Neurocognitive Outcome from 
Military-related Mild-moderate TBI in the Sub-acute Recovery 
Period and 1-year post-injury.
Objective: To examine neurocognitive outcome following mild-mod-
erate traumatic brain injury (TBi) in the sub-acute recovery phase, and 
at 1-year post-injury, using a cross-sectional study design.
Participants and Methods: Participants were 83 u.s. military service 
members who had sustained a mild-moderate TBi, and 15 service 
members who had sustained orthopedic injuries without brain injury 
(i.e., Trauma Controls [TC]). Participants completed a 5-6 hour neuro-
psychological test battery within 6-months of injury (M=3.6, sD=2.8) 
and/or at 1-year post-injury (M=11.9, sD=1.1).
results: in the sub-acute recovery phase, compared to the TC group, 
lower scores (i.e., meaningful effect sizes [d>.30]) were found in the 
TBi group on measures of verbal fluency, executive functioning, percep-
tual reasoning, and immediate/delayed memory (particularly auditory 
memory [d=.31-.81]). At 1-year post-injury, lower scores were found 
in the TBi group on measures of verbal fluency, executive functioning, 
and immediate/delayed memory (including visual/auditory memory 
[d=.32-.47]). When considering the number of low scores (i.e., <16th 
percentile) across all measures simultaneously, there were few group 
differences in the sub-acute period. However, at 1-year post-injury, the 
TBi group had more low scores than the TC group (e.g., 5-or-more low 
scores: TBi=32.7%; TC=7.5%).
Conclusions: Compared to a TC group, the mild-moderate TBi group 
had worse neurocognitive performance in the sub-acute recovery phase 
and 1-year post-injury. given our understanding of the natural history 
of recovery from mild TBi, it is unclear why these differences exist. 
nonetheless, regardless of etiology, these results suggest that long-term 
evaluation and treatment of service members following military-related 
mild-moderate TBi is necessary.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

s.M. LIPPa, r.T. LanGe, T.a. brICKeLL, r. GarTner, 
a.e. drIsCOLL, M.M. WrIGHT, b.n. PIzzanO, L. JOHnsOn, 
d.e. nOra, H.s. MaHaTan, J.K. suLLIVan, d.M. THOMPsOn, 
a.C. sneLLInG, b.r. yanOs, T.J. CasTILLO, C.e. sIMOn & 
L.M. FrenCH. Neuropsychological Outcome Following Moderate, 
Severe, and Penetrating Traumatic Brain Injury in U.S. Military 
Service Members.
Objective: examine neuropsychological outcome following Moderate, 
severe, and Penetrating military-related Traumatic Brain injury (TBi).
Participants and Methods: Participants were 39 u.s. military service 
members who had sustained a Moderate-severe (n=29) or Penetrating 
TBi (n=10), and 37 Trauma Controls (TC) who were prospectively 
enrolled in a nation-wide 15-year longitudinal study. Participants 
completed a 5-6 hour neuropsychological test battery on average 16.3 
months (sD=25.4) post-injury, that included the MMPi-2-rF and 
29 common neurocognitive measures. Participants were excluded for 
invalid performances. Time since injury ranged from 1-119 months and 
was included as a covariate.
results: Pairwise comparisons across the three groups (Mod-severe, 
Penetrating, TC) revealed that: (a) the Moderate-severe TBi group 
performed better than the TC group on 5/29 neurocognitive measures 
and 4/9 MMPi-2-rF clinical scales (d=.31-.71; small-moderate effect 
sizes); (b) the TC group performed better than the Moderate-severe 
TBi group on 4/29 neurocognitive measures and 1/9 MMPi-2-rF 
scales (d=.31-.37); and (c) the Penetrating TBi group performed worse 
than the TC group on measures in all cognitive domains (d=.33-1.75; 
small-very large effect sizes), but particularly on measures of attention/
processing speed (d=.46-1.39), visuospatial reasoning (d=.44-.86), and 
psychological functioning (d=.33-.85).
Conclusions: Compared to a TC group, Penetrating TBi generally 
performed worse across most individual cognitive tests, psychological 
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measures, and in terms of number of low scores. in contrast, Moder-
ate-severe TBi demonstrated similar or better neurocognitive and 
psychological outcomes than TCs on most individual measures; 
however, there was a subset of Moderate-severe TBi that performed 
consistently poorly across cognitive tests. These results emphasize 
the need for continued evaluation and treatment of service members 
following Moderate-severe and Penetrating TBi.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

s.M. LIPPa, T.a. brICKeLL, L.M. FrenCH & r.T. LanGe. 
Predictors of Neurobehavioral Outcome 2-Years Following Mild-
Moderate Traumatic Brain Injury.
Objective: recovery from mild-moderate traumatic brain injury (TBi) 
can be affected by numerous factors. The purpose of this study was to 
examine predictors of outcome at 2-years following mild-moderate TBi.
Participants and Methods: Participants were 168 u.s. military service 
members (Age: M=34.8 [sD=9.3]; 86.6% male) with mild-moderate 
TBi (n=74) or no TBi (n=94). Participants completed the TBi Quality 
of life (TBi-Qol), neurobehavioral symptom inventory (nsi), Post-
traumatic stress Disorder (PTsD) Checklist, and Combat experiences 
scale at 2-years post-injury. using regression analyses, PTsD, depres-
sion, resilience, combat exposure, TBi severity, age, and gender were 
used to predict 13 outcome variables (e.g., anger, headaches, fatigue, 
postconcussion symptoms).
results: Posttraumatic stress (beta=.602), depression (beta=.192), 
TBi severity (beta=.175), and resilience (beta=-.100), all signifi-
cantly contributed to nsi total score (Adjusted r2=.734). The models 
explained over 45% of the variance in all but two of the TBi-Qol 
subscales (Adjusted r2=.463-.699). PTsD and depression were the 
most consistent predictors of TBi-Qol subscale scores, followed by 
TBi severity and resilience. PTsD (betas=.206-.518) contributed to 
all 12 TBi-Qol subscales; depression (betas=.205-.576) contributed 
to all but one of the subscales. TBi severity contributed to 5 TBi-Qol 
subscales (betas=.133-.275) and resilience contributed to 4 TBi-Qol 
subscales (betas=.138-.573).
Conclusions: At 2-years post-injury, PTsD and depression were 
most consistently and strongly related to neurobehavioral symptoms 
and health-related quality of life. TBi severity and resilience were 
modestly related to neurobehavioral symptoms and some quality of life 
scales. self-reported PTsD and depression 2-years post-injury should 
be considered strong risk factors for poor long-term neurobehavioral 
outcome that warrant early intervention.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

T.a. brICKeLL, s.M. LIPPa, r.T. LanGe & L.M. FrenCH. The 
Natural History of Psychological Symptoms following Moderate, 
Severe, and Penetrating Traumatic Brain Injury in Military Service 
Members: A Case Series Analysis.
Objective: examine psychological symptom trajectories following 
moderate, severe, and penetrating Traumatic Brain injury (TBi) in 
military service members.
Participants and Methods: Participants included 15 u.s. military 
service members with moderate-severe (n=12) or penetrating (n=3) TBi 
prospectively enrolled in a longitudinal study at Walter reed national 
Military Medical Center. Average age was 28.7 years (sD=7.5) at base-
line. Average time since injury was 12.2 months (sD=19.9) at baseline 
and 31.7 months (sD=17.1) at follow-up. Participants completed the 
MMPi-2-rF at baseline and follow-up.
results: At both baseline and follow-up, somatic symptoms were the 
most commonly reported, with 5 participants having multiple elevated 
scales at baseline and 11 participants having multiple elevated scales 
at follow-up. of all the individual scales, neurological Complaints 

(n=7) and Anger Proneness (n=5) were the most commonly elevated 
at baseline. At follow-up, Malaise (n=9), Head Pain (n=8), neurolog-
ical Complaints (n=8), Cognitive Complaints (n=7), rC1 (n=7), and 
Anger Proneness (n=7) were most commonly elevated. over time, three 
participants did not have a meaningful change in their profiles, one had 
an improvement in behavioral dysfunction, and 12 had an increase 
or variability in 1-2 groups of scales. of the latter 12 participants,  
7 reported increased somatic symptoms, followed by increased emotional 
dysfunction (n=6), increased (n=2) or variable (n=2) interpersonal 
symptoms, increased thought disorder (n=1), and increased behavioral 
dysfunction (n=1).
Conclusions: service members with moderate-severe and penetrating 
TBi demonstrated a number of different psychological symptom 
trajectories; however, there was a clear trend of increased symptoms 
at follow-up relative to baseline, especially with regard to somatic 
complaints and emotional dysfunction. This demonstrates a clear need 
for psychological symptom assessment and management not only in the 
acute recovery phase, but also many years following the injury.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

r.T. LanGe, J. GILL, s.M. LIPPa, T.a. brICKeLL & L.M. FrenCH. 
The relationship between Self-reported Postconcussion Symptoms 
with Tau and Amyloid-beta 42 Levels following Military-related 
Mild-Moderate Traumatic Brain Injury.
Objective: To examine the relation between levels of tau and amyloid-
beta 42 with postconcussion symptom reporting in participants with 
and without mild-moderate traumatic brain injury (TBi).
Participants and Methods: Participants were 47 u.s. military service 
members who had sustained a mild-moderate TBi and 21 service 
members who had sustained orthopedic injuries without TBi (i.e., 
Trauma Controls [TC]). Participants completed a baseline assessment 
that included the neurobehavioral symptom inventory (nsi) and a 
blood draw on average 5.0 months post-injury (sD=3.7). Thirty-five 
participants also completed a 1-year follow-up evaluation. Measures 
of Tau and Amyloid-beta 42 were obtained using an ultra-sensitive 
immune-assay. The TBi group was classified into two categories based 
on iCD-10 criteria for Postconcussion Disorder (PCD): (a) PCD-nega-
tive (n=34), and (b) PCD-Positive (n=13).
results: At baseline (a) the PCD-negative group had higher amyloid-
beta 42 levels compared to the TC (d=.32) and PCD-Positive (d=.44) 
groups, and (b) the PCD-Positive group had higher tau levels compared 
to the PCD-negative (d=.27) and TC (d=.24) groups. At follow-up, (a) 
the PCD-negative group had higher amyloid-beta 42 levels compared to 
the TC (d=.52) and PCD-Positive (d=.60) groups, and (b) the PCD-Pos-
itive group had higher tau levels compared to the PCD-negative group 
(d=.27). However, PCD symptom trajectories from baseline to follow-up 
were not consistently associated with changes in tau or amyloid-beta 
42 levels.
Conclusions: These results suggest that there may be some association 
between tau/amyloid levels and postconcussion symptoms following 
mild-moderate TBi for some people. However, a larger sample size 
is needed to establish the strength and clinical meaningfulness of this 
association.
Correspondence: Sara M. Lippa, PhD, Boston VA Hospital, Walter Reed 
National Military Medical Center`, Bethesda, MD 20889, United States. 
E-mail: saralippa@gmail.com

W. LOPez, J. Lara-ruIz, F. MarTInez, d. deLGadO, H. rad, 
d. buddInG, d. Hardy, P. VesPa, d. MCarTHur, d. HOVda, 
d. PLurad, e. WOO, J. FusTer & M.J. WrIGHT. Role of 
Encoding and Retrieval in Activity Memory Following Traumatic 
Brain Injury.
Objective: Persons with traumatic brain injury (TBi) exhibit memory 
deficits for the content (recall), but not the context [temporal order 
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memory (ToM)] of completed activities in an incidental learning para-
digm (schmitter-edgecombe & Wright, 2003; Wright et al., 2014). our 
goal was to evaluate the role of encoding, consolidation, and retrieval in 
content and contextual memory for performed activities following TBi.
Participants and Methods: TBi (n=25) and comparison (n=24) groups 
consented to voluntary participation in this irB approved study. The 
groups were well matched on education, premorbid intellect, sex, race, 
and ethnicity, but differed in age. The TBi group suffered moder-
ate-to-severe injuries that were largely due to acceleration-deceleration 
events (84%). All participants completed a brief neuropsychological 
battery. After each test, they provided ratings of workload. The test 
performances served as to-be-remembered activities and the ratings 
served to aid incidental memory for the activities. After the last rating, 
participants completed free recall, recognition, and ToM reconstruction 
trials for the activities. indices of encoding, consolidation, and retrieval 
were obtained via the item specific Deficit Approach (Wright et al. 
2009).
results: AnCoVAs, covarying for age, showed the TBi group evidenced 
poorer content memory (p=.008), but equivalent ToM for the activities 
in contrast to the comparison group. Hierarchical regressions showed 
that encoding predicted content memory (R2= .22 p=.018), but both 
encoding (R2= .16, p=.046) and retrieval (R2=.19, p=.023) predicted 
ToM for activities.
Conclusions: our data indicate that TBi-related memory deficits for 
the content of performed activities are related to encoding deficits, 
while their intact ToM performances were predicted by encoding and 
retrieval. it appears that TBi-related encoding deficits impact memory 
for activity content, but the order of activities are, to some degree, 
automatically encoded, as retrieval difficulties play a greater role in 
ToM for them.
Correspondence: Walter Lopez, CA, United States. E-mail: wdlopez31@
gmail.com

a. LOynInG, s. Key-deLyrIa & J. yOTs. Comparing Artificial 
Grammar Learning and Natural Language Learning in Adults with 
Agrammatic Aphasia.
Objective: This study examines the relationship between artificial 
grammar learning (Agl) and natural language learning (nll) in 
individuals with agrammatic aphasia (AA) due to damage to the left 
inferior frontal gyrus (liFg). While there are studies observing Agl 
in people with AA, comparing Agl to nll in individuals with AA is 
novel. using Agl allows for the isolation of non-linguistic sequencing. 
Previous studies have found impaired Agl performance in individuals 
with AA, supporting the idea that the role of the liFg is not limited to 
language processing. However, it is unclear how Agl relates to nll in 
adults with AA. We hypothesize control groups will perform better on 
Agl and nll than adults with AA. Furthermore, we expect the Agl 
and nll results to correlate in each group, supporting the notion that 
the liFg is domain-general.
Participants and Methods: Participants are a group of younger 
and older adult controls and a group of people with AA. Participants 
complete cognitive and language processing tasks, including computer-
ized n-back, Agl, and nll tasks. Agl involves exposing participants 
to a block of strings that follow an artificial grammar and pre- and 
post-testing to determine whether they learned the grammar implicitly. 
The nll task mirrors the Agl task but uses natural language rather 
than an artificial grammar and has been carefully designed for use with 
individuals with AA.
results: Preliminary findings indicated no evidence of learning on the 
nll or Agl tasks. Changes between pre- and post-test performance 
were insignificant. Further, surprisingly inconsistent timing within the 
training block suggested the need for methodological improvements.
Conclusions: Measures will be implemented to minimize fatigue, which 
is particularly important in individuals with AA who often have motor 
impairments. Methodological considerations for individuals with AA 
will be discussed.

Correspondence: Ashley Loyning, Speech And Hearing Sciences, 
Portland State University, 1908 NE 46th Ave., Portland, OR 97213, 
United States. E-mail: aloyning@pdx.edu

M. MaLLeCK, r. rICHardsOn, C.M. COnsIdIne & C. abeare. 
Baseline Postconcussive Symptom Patterns in Athletes and Non-
Athletes.
Objective: effective decision-making about return-to-activity following 
concussion is dependent on accurate baseline estimates. Clinically, 
there is an emphasis on preventing early return for safety reasons. 
However, mistaken delays in return-to-activity are also associated 
with poorer functional outcome. Base rates for individual postconcus-
sive symptoms (PCs) in the general population assist in differentiating 
persisting abnormal symptoms versus a “good old days bias” presen-
tation. However, less is known about the base rates for the number of 
co-occuring PCs.
Participants and Methods: sixty-eight athletes (men=34) were given 
the Post-Concussion symptom scale (PCss) questionnaire as part of 
their varsity team baseline assessments. They were matched by age and 
gender with non-athlete undergraduate controls who also completed the 
PCss. AnoVA and descriptive analyses were conducted to investigate 
group differences and symptom base rates.
results: There was a main effect of athlete status on the number of 
symptoms endorsed [F(1, 132) = 33.677, p < .001] such that athletes 
endorsed fewer symptoms than non-athletes. no differences were found 
for sex or the interaction (all p’s > .05).
Despite non-athletes reporting a higher frequency of different symp-
toms, the overall pattern of symptoms reported by both groups was 
similar. The symptoms endorsed most and least frequently were gener-
ally the same between the two groups.
Base rates for the number of comorbid-endorsed symptoms in the overall 
sample, as well as for athletes and non-athletes independently, were 
also computed.
Conclusions: Despite similarities in overall symptom reporting patterns, 
athletes reported fewer symptoms at baseline. This suggests different 
return-to-baseline standards be used for students after concussion. The 
normal base rates of different numbers of co-occurring postconcussive 
symptoms allows better detection of return-to-baseline in concussion 
patients, as well as provides a psychoeducational tool to address the 
“good old days” bias in persisting PCs cases.
Correspondence: Malayna Malleck, Psychology, University of Windsor, 
3770 Vaughan Street, Windsor, ON N9C1Z5, Canada. E-mail: malleck@
uwindsor.ca

J. Massa. The Utility of Guided Relaxation Meditation in Stroke 
Rehabilitation.
Objective: The present study examined whether the use of guided 
muscle relaxation meditation improves the efficacy of motor relearning 
in rehabilitation of stroke patients.
Participants and Methods: Twenty participants with a history of 
a single unilateral stroke affecting motor performance. Ten partici-
pants received guided muscle relaxation meditation instruction and 
eeg training on alpha wave awareness. Ten participants engaged in 
conversation to maintain rapport. During baseline and reassessment, 
the following tests were administered to measure motor abilities: Fugle-
Meyer Test, Jebson Hand Function Test, and Motor Activity log. eeg 
was collected during baseline, intervention, and reassessment using 
MindBand.
results: Main effect was found for non-dominant hands in a 2x3 
repeated measures AnoVA. no main effect was found for dominant 
hands; but, participants reported perceived motor gains in the use of 
their dominant hands after guided meditation. in addition, participants 
reported feeling less tension and stress about their physical limitations. 
Brain wave changes also showed significant differences that support less 
stress and more alertness.
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Conclusions: The finding of improvements in non-dominant hand 
performance upon reassessment suggests that meditation increases func-
tioning in motor areas that are not impacted by stroke. More important 
is the perceived improvement in the dominant hands suggesting that 
meditation helped them to re-evaluate their physical limitations. Medi-
tation offers potential for cost effective clinical application with lasting 
benefits for stroke survivors.
Correspondence: Jacqueline Massa, Ph.D., Psychology, Middle East 
Technical University - Northern Cyprus Campus, Kalkanli-Guzelyurt, 
Psychology Program R-132, Mersin 10 Turkey 99738, Turkey. E-mail: 
jmassa@metu.edu.tr

K.L. MCCLInTOCK, T. anG, r.J. PIers, d.J. ebLe, e.M. JOHnsOn, 
r. daVIs, d. Penney, M. MCCLean, J. GraFMan, C. deCarLI 
& r. au. Cognitive Effects of Traumatic Brain Injury Assessed with 
the Digital Clock Drawing Test at the Framingham Heart Study.
Objective: The digital Clock Drawing Test (dCDT) permits precise, 
reliable, and objective assessment of higher-order decision-making 
processes that may be used to track early emerging neurocognitive 
decline well before current assessment methods. We sought evidence of 
persistent cognitive changes associated with a history of traumatic brain 
injury (TBi) in a young, non-demented community-based population.
Participants and Methods: 713 Framingham Heart study generation 
3 participants were administered the dCDT (Command and Copy condi-
tions). A retrospective medical record review categorized participants 
as ‘Probable TBi’ (n=121) or ‘no TBi’ (n=592). We compared novel 
dCDT latency measures (including total time to completion, pre-1st 
hand latency, pre-2nd hand latency, post-clock face latency, average 
inter-digit latency, total ratio of ‘think’ time to ‘ink’ time) as well as Mri 
measures (including ratio of hippocampal volume to total cranial volume 
and total white matter hyper intensity volume) between TBi groups.
results: in the Command condition, ‘Probable TBi’ participants 
demonstrated longer total times to completion (+3.06 seconds, p=0.009) 
and pre-2nd hand latencies (+0.25 seconds, p=0.039) than ‘no TBi’. 
‘Probable TBi’ participants also demonstrated a higher load of total 
white matter hyper intensity (+0.1361cm3, p=0.0238) and smaller 
adjusted hippocampal volumes (-0.0002, p=0.0122) as compared to ‘no 
TBi’. Additionally, within the ‘Probable TBi’ group, participants whose 
total time to completion and pre-2nd hand latencies were in the slower 
50% demonstrated smaller hippocampal volumes (-0.0002, p=0.013 
and -0.0002, p=0.0451, respectively) as compared to participants with 
latencies in the faster 50%. There were no significant findings in the 
Copy condition.
Conclusions: The dCDT can detect subtle cognitive differences with 
a previous TBi, corroborated by neuroanatomical biomarkers. This 
suggests potential chronic effects associated with TBi that increase the 
risk for later life accelerated cognitive decline and dementia.
Correspondence: Kaeden L. McClintock, Framingham Heart Study 
- Department of Neurology, Boston University School of Medicine, 
64 Winslow Road, Duxbury, MA 02332, United States. E-mail: 
kaedenmcclintock@gmail.com

z. Merz, r. Van PaTTen, J. LaCe & T. GreIF. Current Public 
Knowledge Pertaining to Traumatic Brain Injury (TBI): Influence 
of Demographic Factors, Social Trends, and Sport Concussion 
Experience on the Understanding of TBI Sequelae.
Objective: The current study aimed to assess current broad TBi-related 
knowledge in the general public, as well as understanding regarding 
specific TBi-related conditions including post-concussive syndrome 
(PCs) and chronic traumatic encephalopathy (CTe).
Participants and Methods: Data were collected from 307 individuals 
via online researcher-developed survey instrumentation utilizing the 
Amazon Mechanical Turk marketplace, a recently-developed website 
that allows for a streamlined process of survey-based participant 
recruitment and data collection. Participants completed background 

demographics questions and a 31-item true/false questionnaire 
pertaining to TBi-related knowledge.
results: The overall accuracy rate of our u.s. sample was 61%. no 
accuracy differences were present for gender or geographic region  
(p’s > .05). Participants who self-reported a prior concussion diag-
nosis, who reported receiving formal concussion training, and who 
endorsed participation in collegiate, semi-professional, or professional 
athletic competition, all exhibited lower accuracy rates than the respec-
tive comparison groups (p’s < .001). Finally, individual item analysis 
revealed the presence of significant misconceptions pertaining to PCs 
and CTe.
Conclusions: Misconceptions regarding TBi remain highly prevalent 
within the general public and may be explained, to some extent, by inef-
ficiencies in current TBi-education practices. Moreover, misconceptions 
regarding PCs and CTe are also prevalent and likely reflect inconsisten-
cies in the scientific literature, coupled with misleading media reports. 
To combat these trends, greater emphasis must be placed on construct 
definition within the field and streamlined, efficient communication 
with the general public.
Correspondence: Zachary Merz, Saint Louis University, 9906 heritage 
drive, apt c, Saint Louis, MO 63123, United States. E-mail: merzz@
slu.edu

J. Meyer & P. arneTT. Post-Concussion Depression and 
Cognitive Functioning in Collegiate Athletes.
Objective: Depressive symptoms are commonly reported following 
concussion and depression is often associated with neuropsycholog-
ical deficits across several cognitive domains. As such, post-concussion 
depression may increase the likelihood of post-concussion cognitive defi-
cits. The present study aimed to evaluate the association of depression 
with post-concussion neuropsychological test performance.
Participants and Methods: 132 athletes tested at baseline and 
post-concussion were included from a university-based sports concus-
sion program. The BDi-Fast screen and a comprehensive battery of 
neuropsychological measures were administered at both testing sessions. 
Depressed and nondepressed groups were formed using BDi-Fs scores 
of 4 or higher for the depressed group and scores of 0 or 1 for the 
non-depressed group.
results: Depressed athletes tested post-concussion performed worse 
than non-depressed athletes on tests of verbal memory (HVlT-r: 
t(130)=02.27, p=0.025) and visual memory (imPACT Visual Memory 
Composite: t(127)=-2.49, p=0.014). Depressed athletes were also more 
likely to demonstrate clinically significant decline on tests of verbal 
memory (imPACT Verbal Memory composite: Fisher’s exact Test, 
p=0.058) and processing speed (sDMT: Fisher’s exact Test, p=0.024). 
More specifically, on the imPACT Verbal Memory composite, 25% of 
depressed athletes showed a reliable decline compared to 8% of non-de-
pressed athletes. 27% of depressed athletes showed a reliable decline on 
the sDMT, compared to 7% of non-depressed athletes.
Conclusions: our findings suggest depressive symptoms are associ-
ated with cognitive functioning post-concussion. Clinicians should eval-
uate for post-concussion depression and consider its possible impact 
when interpreting neuropsychological test performance. Treatment 
for post-concussion depressive symptoms could improve cognitive test 
performance and facilitate the return to play of athletes.
Correspondence: Jessica Meyer, Penn State, 373 Moore Building, 
University Park, PA 16801, United States. E-mail: jem508@psu.edu

r.d. MOOre, C. aLarIe, V. sICard & d. eLLeMberG. Slow-to-
recover athletes exhibit worse emotional status, reduced cognitive 
performance, and decreased neurophysiological function relative 
to asymptomatic athletes with and without a history of concussion.
Objective: 20% of concussed athletes will experience persisting symp-
toms (McCrory, 2013), but little is known about the specific psycho-af-
fective, cognitive and neurophysiological alterations of slow-to-recover 
athletes (srA) relative to asymptomatic concussed athletes (ACA) and 
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athletes without a history of concussion (nC). We sought to compare 
the psycho-affective states, cognition, and neurophysiological function 
of srA, ACA and nC athletes.
Participants and Methods: Twenty srA were matched for age, gender, 
time since injury (mean = 49.3, sD = 40.0 days) and number of injuries 
(m = 2.2, sD =1.3 concussion) with 20 ACA, and for age and gender 
with 20 nC. All participants completed the Beck Depression inventory-ii 
(BDi-ii), the Profile of Mood state (PoMs), an n-Back task, and an 
odd-ball task while event-related brain potentials (erPs) were recorded.
results: Analyses of BDi-ii scores revealed that srA exhibited greater 
depressive symptoms than ACA and nC (p = < 0.05). ACA did not 
differ from nC. Analyses of the PoMs revealed that srA differed from 
ACA and nHC in terms of Depression-Dejection, Anger-Hostility, 
Vigor-Activity, Confusion-Bewilderment and total mood disturbance 
(p = < 0.05). ACA did not differ from nC on any PoMs subscale or 
total mood disturbance. Analyses of the n-back task revealed that srA 
took longer to respond, and responded less accurately relative to nHC 
(p = < 0.05), but not ACA. ACA did not differ from nC athletes. lastly, 
analyses erPs revealed that nC exhibited reduced P3-erP amplitude 
relative to ACA and nC (ps = < 0.05).
Conclusions: our results suggest that athletes with persistent symptoms 
exhibit pervasive deficits indicative of worse emotional status, reduced 
cognitive performance, and decreased neurophysiological function rela-
tive to asymptomatic athletes with and without a history of concussion. 
More comprehensive evaluations are warranted to adequately identify 
and track deficits in slow-to-recover athletes.
Correspondence: Robert D. Moore, University of South Carolina, 2100 
Boulevard Edouard-Montpetit, H3T1J4, QC H3T1J4, Canada. E-mail: 
moorerd3@mailbox.sc.edu

r.d. MOOre, V. sICard & d. eLLeMberG. The Moderating 
Influence of Learning Disabilities on the Neuropsychological 
and Neurophysiological Health of Athletes with a History of 
Concussion.
Objective: A significant portion of athletes will experience persistent 
neurophysiological and neuropsychological alterations following a 
concussion. research suggests that a priori conditions may be key factors 
moderating injury outcomes. Accordingly, we sought to evaluate the 
relation between learning disorders (lD) and concussion outcomes.
Participants and Methods: seventy-seven asymptomatic univer-
sity athletes participated in this study (24 concussed w/out lD,  
24 concussed w/lD, 26 controls). Athletes with a history of concussion 
were ~ 1 year from injury (range: 6 months-2 years). Tests included an 
oddball task during which event-related brain potentials (erPs) were 
recorded, a modified Cogstate battery, the Beck Depression inventory-2 
(BDi-ii), and the Profile of Mood states (PoMs).
results: Concussed athletes w/lD exhibited prolonged P3 latency, 
indicative of delayed information processing, relative to concussed 
athletes w/out lD and controls. irrespective of lD, concussed athletes 
exhibited decreased ern and Pe amplitudes relative to controls, indic-
ative of deficits in action monitoring and error awareness. Cogstate: 
concussed athletes w/lD exhibited decreased accuracy on the 1-Card 
learning Task and the n-back Task relative to controls, indicative of 
deficits in learning and memory. no differences were observed between 
concussed athletes w/out lD and any other group. BDi-ii: Concussed 
athletes w/lD exhibited greater depressive symptoms than controls, but 
concussed athletes w/out lD did not differ from any other group. PoMs: 
Concussed athletes w/lD exhibited greater tension-anxiety, anger- 
hostility, and overall mood disturbance than controls. Further, concussed 
athletes w/out lD exhibited increased anger-hostility than controls.
Conclusions: Having lD may be a significant factor moderating the 
neurophysiological, cognitive, and psycho-affective outcomes of concus-
sion, and may explain a significant portion of the persistent deficits 
observed by researchers and clinicians.

Correspondence: Robert D. Moore, University of South Carolina, 2100 
Boulevard Edouard-Montpetit, H3T1J4, QC H3T1J4, Canada. E-mail: 
moorerd3@mailbox.sc.edu

C.C. MOrenO, b.M. asKen, J.r. CLuGsTOn, d.n. dubOse, 
J.K. bOOne & r.M. bauer. Effects of Sport Type and Concussion 
History on Baseline Serum Biomarker Concentrations in 
Collegiate Athletes.
Objective: research suggests blood-based biomarkers may provide 
more objective markers for traumatic brain injury and, potentially, indi-
cators of exposure to repetitive subclinical brain trauma. We evaluated 
concentration variability in baseline blood-based biomarkers consid-
ered indicative of brain trauma, and specifically examined associations 
between sex, concussion history, and sport type.
Participants and Methods: We analyzed baseline serum concentrations 
of ubiquitin carboxy-hydrolase l1 (uCH-l1), s100 calcium-binding 
protein B (s100B), amyloid beta peptide 42 (Aβ42), and tau collected 
via venipuncture from male (n=28) and female (n=27) university of 
Florida varsity athletes (mean±sD age at baseline 20.0±1.3 years). 
Mean serum biomarker concentration (pg/ml) differences based on 
sex, concussion history (0, 1, or 2+), and sport type (moderate-high 
collision vs. no-low collision were analyzed with multivariate analyses 
of variance (MAnoVAs).
results: We found a significant omnibus effect of collision-sport type  
(F[4, 50]=6.730, p<.001, partial eta2=.350). univariate analyses  
indicated moderate-high collision sport athletes had higher mean base-
line concentration of serum Aβ42 (12.37 pg/ml vs. 9.47 pg/ml) and 
lower mean baseline concentration of serum total tau (1.57 pg/ml 
vs. 2.19 pg/ml) than no-low collision sport athletes. Mean baseline 
concentration of uCH-l1 and s100B did not differ between collision 
sport types. We observed no statistically significant omnibus effects of 
sex (p=.198) or concussion history (p=.303).
Conclusions: Differential exposure to repetitive subclinical brain 
trauma may be associated with variable baseline concentrations of 
serum Aβ42 and serum total tau. serum concentrations of Aβ42 and 
total tau could provide insight into the physiological effects of exposure 
to repetitive brain trauma even in the absence of clinically observable 
concussion.
Correspondence: Charles C. Moreno, BA, Clinical and Health 
Psychology, University of Florida, 4455 SW 34th St, Apt QQ226, 
Gainesville, FL 32608, United States. E-mail: charles.moreno@ufl.edu

C. MOsTI & M. sPIers. Does the NCAA Concussion Management 
Plan Matter? How Concussion Education Source Influences 
Symptom Knowledge in College Athletes.
Objective: Pre-season concussion training is required for most college 
athletes. However, education programs remain unregulated and it is 
unclear whether the source of concussion education affects athlete 
concussion knowledge. We aim to report if the type and number of 
educational resources influence athlete symptom knowledge.
Participants and Methods: A total of 164 college athletes (65.2% 
female, M=20.52 years, SD= 3.1) completed a 66-item questionnaire 
regarding concussion incidence, symptom knowledge and education.
results: only 65.6% of athletes reported receiving any concussion 
education and only 60.1% of athletes reported signing the mandated 
nCAA pre-season concussion form. The top three sources of concussion 
education in order of self-reported importance were 1) Athletic Trainers 
2) Coaches and 3) Physicians. Concussion symptom knowledge varied 
by educational source (F 5, 115) = 2.38, p =.04. Athletes who completed 
an in-person concussion training program scored significantly higher on 
symptom knowledge (75% correct, M=24.00, SD=1.11) versus athletes 
who only received education from athletic trainers (M=21.38, SD=0.42, 
p=.03), physicians (M=19.54, SD=0.75, p=.001) or the nCAA concus-
sion form (M=21.52, SD=0.40, p=.04). Both total number of formal 
education resources such as coaches or trainers (r=-.041, p=.65) and 
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informal sources such as parents or teammates (r=-.01, p=.93) were 
unrelated to symptom knowledge.
Conclusions: Despite increased regulation of concussion training, 
athlete symptom knowledge varies considerably based on source of 
concussion education. Although neither required nor identified as a top 
source of concussion information among athletes, formalized in-person 
concussion training yields the highest symptom knowledge among 
college athletes and should be prioritized as an educational intervention 
for concussion awareness
Correspondence: Caterina Mosti, M.S., Psychology, Drexel University, 
857 W. Diversey Parkway, Chicago, IL 60614, United States. E-mail: 
caterina.mosti@gmail.com

s.a. ParIKH, C. seMerJIan, T. nader, d. FrIM & M. LaCy. 
Pre-surgical Executive Functioning in Adult Chiari Malformation 
Type 1.
Objective: Chiari Malformation type 1 (CM1) is a developmental 
malformation leading to tonsillar ectopia and descent inferior to the 
foramen magnum (rozenfeld et al 2015). our prior research (DeDois 
et al., 2016) documented cognitive deficits in children with CM1. Allen 
and colleagues (2014) documented inhibition deficits in a small CM 
1 adult cohort (n=24) following decompression surgery compared to 
controls. The current investigation is one of the few to examine executive 
functioning in a presurgical cohort of adults with CM1.
Participants and Methods: Following consent, twenty adult patients 
with CM1 documented by a board certified neurosurgeon completed 
a battery of neuropsychological assessment tools including the Trail 
Making Test, stroop Color Word Test, and Delis kaplan executive 
function scales - sorting subtest. normative references were utilized to 
calculate means and standard deviations.
results: The mean age was 28.29 years with 13.57 years of education, 
with the majority of the sample female (85%). Mean performances 
across mental flexibility (Trails B M = 45.24), problem solving (DkeFs 
Card sort M = 10; DkeFs sort Free M = 9.6), and response inhibition 
abilities (stroop interference M = 54.20) tasks were in the average 
range.
Conclusions: The current study is one of the first to assess cognition in 
a cohort of adults with CM1 prior to surgical intervention. The findings 
of average executive functioning will be discussed in the context of 
current limited literature addressing the possible neurocognitive impact 
of decompression surgery in CM1 and recommendations for further 
research. limitations include small sample size and biased surgical 
sample.
Correspondence: Shravan A. Parikh, Psychology, Adler University, 215 
W Washington St, Apt 1501, Chicago, IL 60606, United States. E-mail: 
sparikh@my.adler.edu

e. POLeJaeVa, L.G. aLTOMare, J. deMery, M. LarsOn & 
W.M. PerLsTeIn. Task-Irrelevant Interference Mimics Effects 
of Traumatic Brain Injury on Cognitive Control.
Objective: Moderate-to-severe traumatic brain injury (m/sTBi) survi-
vors exhibit impaired maintenance and updating of task-relevant 
context information, a critical function of cognitive control. using a 
version of the AX-CPT sensitive to context processing, we previously 
showed that chronic m/sTBi survivors exhibit a pattern of behavioral 
performance consistent with a deficit in actively maintaining context 
information; namely, impairment in the active representation, main-
tenance and utilization of context representations in guiding task-ap-
propriate behavior (i.e., context-induced [Ci] and context-failure [CF] 
errors; larson et al., 2006). Here we aimed to determine if, by adding 
delay-period interference to degrade context representations, we could 
induce healthy controls to perform similarly to m/sTBis by facilitating 
decay of context representations.
Participants and Methods: Chronic m/sTBi patients and healthy 
controls (n=26/group) performed the AX-CPT; some trial blocks 
included delay-period task-irrelevant distractors. Trial-wise reaction 

time (rT) and error rates (ers) were acquired and statistically analyzed 
using mixed-model analyses of variance (AnoVAs); planned contrasts 
examined conditions reflecting Ci and CF errors.
results: Delay-period interference precipitated a pattern of task perfor-
mance in controls similar to that seen in m/sTBi patients: Both groups 
showed greater ers under interference conditions (ps<.0001); controls’ 
ers did not differ from m/sTBis under interference conditions (p>.10). 
Additionally, interference caused greater Ci (p<.015) than CF (p>.5) 
errors.
Conclusions: Task-irrelevant delay-period interference induced a 
pattern of behavioral performance in controls that caused them to 
largely mirror the pattern seen in m/sTBi survivors, suggesting that 
rapid decay of context representations in patients may underlie aspects 
of their impaired cognitive control.
Correspondence: Elena Polejaeva, Clinical & Health Psychology, 
University of Florida, PO Box 100165, Gainesville, FL 32610-0165, 
United States. E-mail: polejaeva@ufl.edu

H. rad, W. LOPez, s. FaTOOreCHI, a. WaLKer, J. Lara-ruIz, 
d. Hardy, P. VesPa, d. MCarTHur, d. HOVda, d. PLurad, 
e. WOO, J. FusTer & M.J. WrIGHT. The Role of Cognitive Speed 
and Control in Encoding Deficits Following Traumatic Brain 
Injury.
Objective: Previous work has suggested that memory impairment 
following traumatic brain injury (TBi) is largely due to encoding defi-
cits (Wright et al., 2010; Wright & schmitter-edgecombe, 2011; Tayim 
et al., in press). Cognitive speed and control have been suggested to be 
responsible for these encoding deficits. our objective was to determine 
the role of cognitive speed and control in encoding deficits following TBi.
Participants and Methods: TBi (n=26) and comparison (n=30) groups 
consented to voluntary participation in this irB approved study. The 
groups were well matched on education, premorbid intellect, sex, race, 
ethnicity, and age. The TBi group suffered moderate-to-severe injuries 
that were largely due to acceleration-deceleration events (81%). All 
participants completed a brief neuropsychological battery, including the 
California Verbal learning Test-second edition and measures used to 
construct cognitive speed and control scores. Also, indices of encoding, 
consolidation, and retrieval were obtained via the item specific Deficit 
Approach (Wright et al. 2009).
results: The TBi group demonstrated impaired memory (ps= .004-
.023), attention (ps=.015-.039), and executive ability (p=.007) in 
contrast to the comparison group. Additionally, the TBi group exhib-
ited deficits in encoding and consolidation (ps=.005-.013) relative to 
the comparison group. Consistent with previous work, encoding deficits 
(R2=.57), followed by consolidation deficits (R2=.08), predicted delayed 
recall in the TBi group (p<.001). stepwise regression showed that 
cognitive speed alone predicted TBi-related encoding deficits (R2=.32, 
p=.003).
Conclusions: our data indicate that encoding deficits following TBi 
are predicted by reduced cognitive speed. Also, these data suggest that 
improving the processing speed of to-be-remembered material might 
greatly enhance memory performances following TBi.
Correspondence: Heleya Rad, CA, United States. E-mail: heleyak@
gmail.com

s. rasKIn, e. aIKen, O. deJOIe & H. VOssLer. A Systematic 
Approach to Prospective Memory Treatment.
Objective: Prospective memory (PM) has recently been identified as 
one of the areas of cognitive functioning that has a significant effect on 
the daily lives of people with traumatic brain injury (TBi). Attempts at 
treatment have been limited but promising
Participants and Methods: Twenty individuals with TBi participated 
in a randomized controlled trial using modules created for the treat-
ment of PM deficits. These include training moducles for visualizaiton, 
increasing cognitive load, increasing the cue-intention relatedness, 
increasing the focal nature of the cue, implementation intentions, and 
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acting out the intention. in each module, the time between the cue 
and the intention is slowly increased. ongoing tasks include puzzles  
and games. The active control was a brain injury education program. 
All participants attended 6 one hour sessions over a period of 6 weeks. 
All participants were given a series of neurospsycholgocial measures 
(Memory for intentions Test, Hopkins Verbal learning Test, Brief Test 
of Attention, stroop Color Word interference Test) and a series of gener-
alization measures (Comprehensive Assessment of Prospective Memory 
(CAPM), Prospective Memory Diary study, WHo Quality of life-Brief).
results: Participants who received the treatment condition demon-
strated a significant change in performance on the MisT pre-treat-
ment versus post-treatment (p<.01). Althought the paticipants in the 
active control condition also showed improvement it was not significant. 
There were no significant differences measured pre-treatment to post- 
treatment for either group on the other neuropsychological measures. 
The treatment group demonstrated significant improvement on the 
PM Diary (p<.001) and the CAPM (p<.01). The active control group 
demonstrated significant improvement on the CAPM (p<.01) but not 
the diary.
Conclusions: This package of PM Training modules appears to be effec-
tive in ameliorating some of the difficulties with prospective memory 
in people with brain injury. in addition, this appears to generalize to 
daily life.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 
300 Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu

s. rasKIn, M. GInGer, O. deJOIe & H. VOssLer. The Effect 
of the Cue-Intention Relationship on Prospective Memory 
Performance in Individuals with Traumatic Brain Injury.
Objective: Prospective memory has been identified as an area with 
significant impact on daily life after traumatic brain injury, including 
functions such as medication adherence and compliance with appoint-
ments. one standard measure of prospective memory, the Memory for 
intentions Test (MisT), intentionally uses cues that are naturally related 
to the action to be performed (e.g., “when i hand you an envelope, 
please self-address it.”) However, more experimental tasks tend ot use 
items that are not related (e.g., “when you see a word written in purple, 
please press the C key.”) This study measured the effect of cue-intention 
relatedness to see if this had an effect on prospective remembering in 
healthy adults and those with traumatic brain injury.
Participants and Methods: Twenty individuals with traumatic brain 
injury (TBi) and twenty age-matched healthy adults (HA) (mean age for 
TBi=40.2 years, male/female=15/10; mean age for HA=41.55, male/
female=12/13) participated in the study. All participants were given 
a set of tasks taken from the MisT and a set of similar tasks that are 
have low cue-intention relatedness (e.g., “when i hand you an envelope, 
please draw a circle.”) Total testing time was approximately one hour.
results: Two-way analysis of variance (AnoVA) indicated a significant 
effect for group (TBi, HA) for both conditions, with the individuals with 
TBi participating more poorly (p<.001). There was also a significant 
effect for condition (related, unrelated) whereby both groups performed 
more poorly in the unrelated condition (p<.01). Finally, there was an 
interaction that indicated that the TBi group was more greatly effected 
by the relatedness than the HA group (p<.01).
Conclusions: The data confirmed the hypothesis that the relationship 
between the cue and the intention to be performed has an effect on 
prospective remembering. This effect was greater for those with TBi, 
suggesting that this could be a useful method in daily life and in reha-
bilitation efforts.
Correspondence: Sarah Raskin, Ph.D., Psychology, Trinity College, 
300 Summit Street, Hartford, CT 06119, United States. E-mail: sarah.
raskin@trincoll.edu

M. reynOLds, b.e. CLarK, e. CarrOLL, J. MCFarLand, 
M. MCCarVeL & s. HaLL. Personal Experience with mTBI on 
Symptom and Recovery Expectations.
Objective: The terms mild traumatic brain injury (mTBi) or concussion 
may evoke different expectations. expectations are important because 
previous researchers have demonstrated that expected symptoms at the 
time of injury were the best predictors of actual symptoms post-injury. 
A personal history with TBi may affect expectations surrounding the 
injury. The current study investigated the effect of terminology, as well 
as personal history of TBi, on various outcome expectations.
Participants and Methods: Participants (n = 197) were grouped 
according to their history of TBi. They then read a vignette depicting a 
person sustaining an mTBi in a motor vehicle accident. They were told 
that the person had either sustained a concussion, mTBi, or there was 
no diagnosis. Participants reported expectations regarding outcomes, 
as well as their familiarity with the terminology. expectations were 
compared between those with and without a reported history of TBi.
results: There was a main effect of terminology on expected symptoms, 
F(5, 191) = 4.49, p = .012. The diagnosis of “concussion” was associ-
ated with greater expected vestibular, somatic, and cognitive symptoms. 
There was an interaction for expected positive changes in life perspec-
tive, F(5, 191) = 3.62, p = .03. The term “mTBi,” was associated with 
greater positive changes in life perspective for people with no history of 
TBi, but worse changes in life perspective for those with a history of TBi. 
Participants were more familiar with the term “concussion” relative to 
“mTBi,” but greater familiarity had no effect on expectations.
Conclusions: Findings from this study reveal that a concussion is 
viewed as a more serious condition than mTBi. expectations for positive 
changes in life perspective were effected by personal experience with 
mTBi. it appears that people with no history of TBi may have an overly 
optimistic view of the consequences following a concussion whereas 
those with a history of TBi have a negative view.
Correspondence: Meredith Reynolds, University of Montana, 301 
Kiwanis Street, Apartment 9, Missoula, MT 59802, United States. 
E-mail: meredith.reynolds@umontana.edu

a.a. rOy, s. FOsTer & a.H. WICKLund. Characterization 
of concussion: Injury, symptoms, and reporting behaviors in 
professional rodeo athletes.
Objective: rodeo athletes have been underrepresented in concussion 
research literature, despite the high incidence of injury in the sport. 
rodeo culture and the compensatory structure encourages competing 
despite injury (sitting out forfeits entry fees and the chance of winnings) 
and there is no central organization for communication between medical 
providers, making it nearly impossible to track an athlete’s injury. The 
goal of this study is to develop a characterization of rodeo athletes and 
their experience with concussions, as a step towards effective concussion 
management strategies for this population.
Participants and Methods: 50 professional rodeo athletes (46 
males, 4 females; mean age=27) completed an anonymous question-
naire pertaining to concussion history, education, treatment, and 
symptom-reporting.
results: in regards to concussion history, 90% reported previous diag-
nosis of concussion (58% reported 1-5 concussions; 17% reported 6-10; 
15% reported 10 or more). The most commonly reported postconcus-
sive symptoms were headache (74%), dizziness (66%), and memory 
problems (50%). Despite the high prevalence rate, 32% indicated they 
had never received any form of concussion education. of those with a 
previous concussion diagnosis,14% reported never receiving any post-
injury treatment.
Participants were also asked to report on their use of protective equip-
ment: 64% reported never wearing a helmet, 56% reported never 
wearing a neck roll. Further, 27% reported never to both forms of 
protection. This is in contrast to the 2% who reported always using both 
forms. regarding symptom-reporting, 32% indicated having previously 
hid symptoms to avoid missing events and 38% indicated they currently 
would hide symptoms to avoid missing events.
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Conclusions: Preliminary data from this ongoing study indicate that 
concussions are a frequent injury within the rodeo, demonstrate a lack 
of consistent education and treatment for concussion in rodeo athletes, 
and highlight a culture of resistance to symptom-reporting and protec-
tive equipment.
Correspondence: Ashley A. Roy, Ph.D., Clinical Psychology, Illinois 
Institute of Technology, 114 Frankfort Sq, Columbus, OH 43206, 
United States. E-mail: agretencord@gmail.com

s.L. saLInas & s. Penna. Patients with Post-Concussion 
Syndrome: Impact of Duration of Cognitive Complaints on 
Neuropsychological Testing.
Objective: The current study examined the relationship between dura-
tion of cognitive complaints in relation to performance on objective 
measures of traditional neuropsychological testing in adolescents and 
adults with post-concussion syndrome (PCs).
Participants and Methods: All patients were referred to a neuro-
psychology testing clinic due to persistent cognitive complaints after 
sustaining a concussion. each patient underwent a comprehensive 
neuropsychological battery assessing specific cognitive domains (e.g. 
memory, attention, executive functioning). Fifteen of the twenty-nine 
patients had cognitive complaints more than six months after their 
concussion, while the remaining fourteen had persistent cognitive 
complaints six months or less post injury. using t-tests with Bonfer-
roni correction, the current study evaluated whether or not duration 
of cognitive complaints had an impact on objective measures of neuro-
psychological testing.
results: number of Failure to Maintain sets on the Wisconsin Card 
sorting Test (WCsT), a measure of ideation and problem solving (i.e. 
executive functioning), were negatively impacted by patients who had 
persistent cognitive complaints longer than six months. t(12)=-2.64, 
p=.022.
Conclusions: Patients with persistent cognitive complaints longer 
than six months exhibited more impulsive behavior on the WCsT than 
patients who had cognitive complaints six months or less. These find-
ings indicate that PCs patients with persistent cognitive complaints 
longer than six months exhibit behavior that is indicative of disruption 
in the frontal-subcortical area of the brain. in addition, this pattern of 
performance on the WCsT further suggests susceptibility to distraction 
(Figueroa & youmans, 2013). Dysexecutive behavior of this nature 
can negatively influence independent goal-directed behavior, as well 
as overall functioning (rabinowitz & levin, 2014).
Correspondence: Stephanie L. Salinas, MS, Department of Clinical 
Psychology, Georgia School of Professional Psychology at Argosy 
University, 980 Hammond Dr., Suite 100, Atlanta, GA 30328, United 
States. E-mail: steph.salinas34@gmail.com

W. sauVe, r.d. MOOre & d. eLLeMberG. Sex Differences in 
Psycho-affective Outcome following Concussion in University 
Athletes.
Objective: Women’s participation in contact sports has increased during 
the last decade and relative to men, they are at greater risk for concus-
sions and they report more intense symptoms following a concussion 
(Covassin, 2007). Concussions or mild traumatic brain injuries are 
known to cause psycho-affective alterations (Jorge, 2004). This longi-
tudinal study assessed the influence of sex on psycho-affective health of 
athletes following a concussive injury at two time points.
Participants and Methods: Thirty university athletes (14 females, age 
= 20.79 ± 1.37; 16 males, age = 20.93 ±1.12) completed the Beck’s 
Depression inventory-ii (BDi-ii) and the Profile of Mood states (PoMs) 
at 7 and 30 days post-concussion.
results: The analyses revealed that females had significantly higher 
total scores on the BDi-ii relative to males at 7 days post-concussion 
(p=0.05). The analyses also revealed that all athletes reported signifi-
cantly higher scores on the somatic (p=0.02) and affective (p=0.01) 
sub-factors and the total score (p=0.02) of the BDi-ii at day 7 compared 

to day 30. on the PoMs subscales, all athletes reported greater anger 
(p=0.05), vigor (p=0.03), fatigue (p=0.01), confusion (p=0.01) and 
total mood disturbances (p=0.03) at day 7 compared to day 30. 
However, the analyses failed to reveal significant sex differences at 
either time point for any of the PoMs subscales and the total mood 
disturbance scale.
Conclusions: The current results suggest that sex differences in the 
alteration of psycho-affective health following a concussion are selective 
to depressive symptoms in the acute phase of the injury. Therefore, time 
since injury might be the most important factor influencing psycho- 
affective symptoms reported by concussed athletes.
Correspondence: William Sauve, Universite de Montreal, 2100 boul. 
Edouard-Montpetit, Montreal, QC H3T 1J4, Canada. E-mail: sauve.
w91@gmail.com

s.L. sCHILLInG & J. HennInG. Suicidality in Military Veterans 
with Traumatic Brain Injuries.
Objective: suicide is a significant public health issue, and one of the 
world’s leading causes of death (CDC, 2015). The presence of a mild 
traumatic brain injury (mTBi), in combination with other factors, can 
pose additional challenges with respect to risk of suicidality. Both suicide 
and TBis impact the military/veteran population at a very high rate 
(okie, 2005). The aim of this study was to investigate the relationship 
between suicidal ideation (si), depression, and neuropsychological test 
results in a population of military veteran individuals with mTBi.
Participants and Methods: This study explored the relationship 
between cognitive impairments and reported si or depression in mili-
tary veterans (n=89) with mTBi. Pearson’s r and spearman’s rho 
correlations, t-tests, and regressions were used to explore relationships, 
compare means, and predict associations between neuropsychological 
test results in specified domains (i.e. memory, attention, processing 
speed, and mental flexibility), and depression (i.e. BDi-ii score) and/or 
reported suicidal ideation (MMPi-2; suicide Potential scale [sPs] score; 
level of si endorsed in the case report) in military personnel with mTBis.
results: results showed a trend toward significance in a u-shaped curve 
with respect to BDi-ii and Trails A scores. A significant negative rela-
tionship was observed between BDi-ii total score and Delayed Memory, 
and was also seen between the sPs and Delayed Memory scores. Delayed 
Memory therefore showed the most consistent relationship with suicid-
ality and depression.
Conclusions: Further research is required to clarify this observed rela-
tionship between delayed memory, si, and depression, especially in 
military/veteran populations.
Correspondence: Samantha L. Schilling, MA, Military Psychology, Adler 
University, 961 Boston Way, Unit 11, Coralville, IA 52241, United 
States. E-mail: schilling.sam@gmail.com

b. seaMan, a.b. dOdd, e.d. CLaus, a.r. Mayer & r. yeO. 
The Effects of Comorbid Mild Traumatic Brain Injury and Alcohol 
Use Disorder.
Objective: sustaining a mild traumatic brain injury (mTBi) may influ-
ence alcohol consumption. The current study investigated the impact 
of self-reported mTBis on alcohol use in a sample of individuals with 
alcohol use disorder (AuD) or a history of seeking treatment.
Participants and Methods: 173 individuals recruited for a neuroim-
aging/genetic study of alcohol abuse completed the Alcohol use Disor-
ders identification Test (AuDiT) to assess consequences of consumption, 
and the Time line Follow-back to assess average drinks per drinking 
day (ADPDD). The rivermead Concussion scale was completed for 
each injury reported. TBi history was characterized by multiplying 
injury severity by injury recency, summed across all reported mTBi’s, 
to provide an overall measure of “mTBi impact”.
results: 60.7% of individuals reported a history of at least one mTBi 
and some had up to four prior injuries. Among those with any mTBi, 
the partial correlation between overall mTBi impact and AuDiT total 
score (controlling for sex) was r = -.313, p=.002. mTBi impact and 
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ADPDD correlated at r = -.284, p=.004. Two general linear models 
(using all participants grouped into four levels of mTBi impact: “none” 
and four levels of severity) revealed significant effects for overall mTBi 
impact on the AuDiT (p=.003) and ADPDD (p<.001). Additionally, 
individuals with no mTBi drank less than those with the mildest of 
mTBi histories (p=.01).
Conclusions: As overall mTBi impact severity increased, alcohol 
use and adverse consequences decreased. Those with milder injuries, 
perhaps receiving less medical attention and advice, may be most at 
risk for alcohol abuse.
Correspondence: Brandi Seaman, Psychology, University of New 
Mexico, 1801 Gibson Blvd SE, Apt. 1098, Albuquerque, NM 87106, 
United States. E-mail: bseaman@unm.edu

V. sICard, J. LOrTIe, r.d. MOOre & d. eLLeMberG. Persistent 
Executive Dysfunction Following a Sport-Related Concussion 
Assessed with a Task-Switching Paradigm.
Objective: Cumulative research suggests persistent deficits in aspects 
of higher cognition such as cognitive flexibility following a sport- 
related concussion (ellemberg et al., 2007; Howell et al., 2013; Mayr et 
al., 2014). The current study aims to prospectively examine executive 
functions in athletes with a history of concussion.
Participants and Methods: 46 university student-athletes (22 history 
of concussion and 24 controls) completed a color-shape switch-task. 
All participants were asymptomatic at time of testing. Athletes with a 
history of concussion sustained only one concussion and were 6+ months 
from injury. in the switch task, participants first performed two task 
conditions (homogeneous conditions), one in which they respond to color 
of the stimuli, and the other in which they respond to the shape. Then, 
participants perform a heterogeneous condition, which requires them 
to respond to either the color or the shape rule set depending on the 
cue provided. Three different costs are computed from the raw scores: 
global switch cost, which is thought to be a measure of global cognitive 
control abilities; local switch cost, which is believed to be a measure of 
cognitive flexibility; and working memory cost.
results: no group difference was observed on the homogeneous condi-
tion (ps > .47). Athletes with a history of concussion exhibited a signifi-
cantly greater reaction time (979.02 ± 144.38 ms) on the heterogeneous 
condition of the switch task relative to control athletes (849.56 ± 133.74 
ms; p = .01). no group difference was observed for response accuracy 
(p > .65). Moreover, no difference was observed on any of the switch 
costs (ps > .07).
Conclusions: These results suggest that a single concussion may 
be sufficient to produce subtle, but persistent delays in information 
processing while performing the switch task. These findings suggest 
that the switch task, which requires multiple executive functions, may 
be useful for detecting subtle, but persistent cognitive deficits, even after 
the resolution of clinical symptoms.
Correspondence: Veronik Sicard, Kinesiology, Université de Montréal, 
2100 Boulevard Edouard-Montpetit, Laboratoire des Neurosciences du 
développement, de l'exercice et de la vision, Montréal, QC H3T1J4, 
Canada. E-mail: veronik.sicard@gmail.com

a.r. snyder, s. GreIF, G. ruIz, J.r. CLuGsTOn, 
d. FITzGeraLd & r.M. bauer. Symptom Tolerability of Brief 
Aerobic Exercise After Mild Traumatic Brain Injury.
Objective: The purpose of this study was to investigate the effect of a 
brief, 7-day aerobic exercise intervention administered 14 to 25 days 
post injury on the self-reported symptom experience of participants 
diagnosed with mild traumatic brain injury (mTBi). This study aimed 
to provide empirical evidence to help assess the translational relevance 
of similar preclinical research in animal models of mTBi and to generate 
pilot data from which to design larger-scale efficacy studies.
Participants and Methods: A longitudinal, randomized-controlled 
clinical trial was used to study 30 participants. Those with mTBi were 
randomized to either aerobic (n=11) or non-aerobic (n= 10) exercise 

interventions each lasting for 7 days. symptom reports using the 
22-item Post-Concussion scale (PCs) were taken before and after both 
the intervention period and each exercise day. A non-injured healthy 
group (n=9) provided reference values for symptom change. Multilevel 
modeling was used to model symptoms over the 7-week intervention 
period and analysis of covariance was used for pre-post analyses.
results: exercise group had no effect on self-reported symptom change 
across all comparisons. Participants with and without mTBi were also 
not significantly different in their symptom response after a single 
session of exercise.
Conclusions: in a small sample, daily aerobic exercise does not increase 
symptom experience in participants with mTBi during the post-acute 
time period after injury. These data support current return-to-exercise 
guidelines and indicate that limiting exercise in this time frame may not 
be necessary to prevent injury exacerbation. our findings are also consis-
tent with preclinical models that demonstrate safety and tolerability of 
aerobic exercise within a similar time frame post-mTBi. Future analyses 
will examine longer-term outcomes of the intervention.
Correspondence: Aliyah R. Snyder, B.S., Clinical and Health Psychology, 
University of Florida, 1225 Center Drive, Room 3151, Gainesville, FL 
32611, United States. E-mail: aliyahsnyder@phhp.ufl.edu

s.F. sOrG, a.L. CLarK, M.L. WerHane, r.T. KIM, 
d. sCHIeHser, M.W. bOndI & L. deLanO-WOOd. Elevated 
Intra-individual Variability on Tests of Executive Functions in 
Veterans with Mild Traumatic Brain Injury.
Objective: Although cognitive disruption in mild TBi (mTBi) may be 
non-uniform, few studies have explored within-subject variations across 
cognitive tests. given that efforts investigating mTBi outcomes have 
largely focused on comparison of mean levels of performance which 
may obscure group differences, we examined whether intra-individual 
variability (iiV) across tests of executive functions (eF) is increased 
in mTBi relative to controls in a sample of military Veterans. We also 
explored relationships among eF-iiV, PTsD symptoms and white 
matter integrity.
Participants and Methods: 78 Veterans (mTBi=44, Military Controls 
[MCs]=34) completed PTsD ratings, diffusion tensor imaging (DTi), 
and cognitive testing with optimal effort testing. eF-iiV was calculated 
as the standard deviation across 5 tests of eF (DkeFs Trails letter/
number switching, Verbal Fluency switching, letter Fluency and 
Design Fluency switching; and WCsT Perseverative responses). Frac-
tional anisotropy (FA) was extracted from selected white matter rois.
results: Compared to MCs, the mTBi group had higher eF-iiV (p<.05), 
worse mean eF scores (p<.05), and greater PTsD symptoms (p<.01). 
The eF-iiV difference remained after adjusting for the eF mean and 
PTsD symptoms. Across groups, PTsD symptoms negatively correlated 
with mean eF (r=-.34, p<.01), but not with eF-iiV (p=.8). There were 
no group differences in FA (p’s>.05). eF-iiV negatively correlated with 
FA in multiple frontal white matter regions (r’s=-.28-39, p’s<.05), while 
mean eF did not (p’s>.05).
Conclusions: results show that Veterans with mTBi have greater vari-
ability across eF tests compared to MCs above and beyond what may be 
attributed to mean group differences on those measures or psychiatric 
symptoms. Findings suggest that, in contrast to conventional analyses 
that average scores across tests, discrepancy analyses may more sensi-
tively capture cognitive impairment and demonstrate tighter associa-
tions with imaging indices in Veterans with head injury histories.
Correspondence: Scott F. Sorg, VA San Diego/UC San Diego, 3350 La 
Jolla Village Dr., San Diego, CA 92161, United States. E-mail: ssorg@
ucsd.edu
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M. suLLan, J.M. GuLLeTT, M. aMIn, a. bOHsaLI, r.M. bauer, 
T. MareCI & d. FITzGeraLd. The relationship between loss 
of consciousness, sleep-related disorders, and volumetric brain 
changes in veterans with mild traumatic brain injury.
Objective: research suggests that sleep is a key element in estab-
lishing and maintaining homeostasis within the central nervous system. 
sleep-related disorders may be associated with reductions in whole brain 
volume (WBV), specifically in disorders such as obstructive sleep apnea 
(osA). in traumatic brain injury (TBi) patients, sleep disorders are 
often reported, but the neural bases for these abnormalities have not 
been established. The present study investigates structural changes in 
mild-TBi patients with sleep disturbances to identify potential neural 
mechanisms related to sleep abnormalities this population.
Participants and Methods: 8 veterans with mTBi and 9 veterans with 
no history of brain injury were analyzed with an overnight polysom-
nography study and whole brain Mri. Brain volume was determined 
using Fsl sienA-X, which derives normalized volume metrics for each 
participant. A partial correlation was performed, controlling for PTsD 
and depression. Age and education were not significantly different 
between groups.
results: sleep efficiency was positively associated with WBV (r=.777, 
p=.002). increased osAs, calculated using the apnea/hypopnea index 
(AHi), were associated with reduced WBV (r=-.607, p=.028), which 
remained significant after controlling for body mass index (r=-.70, 
p=.011). AHi was positively related to the number of loss of conscious-
ness (loC) events in our sample (r=.764, p=.004). reduced percentage 
of peripheral gray matter (pgM) volume and reduced time spent in stage 
3 sleep approached significance (r=.53, p=.062), as did the relationship 
between increased loC events and reduced WBV (r=-.502, p=.081).
Conclusions: These results suggest that WBV and pgM are associated 
with the ability to fall and stay asleep, and that reductions in WBV and 
pgM are associated with an increased number of loCs in a population 
of head-injured veterans. Further research into the relationship between 
loCs and these metrics is needed.
Correspondence: Molly Sullan, BS, Clinical and Health Psychology, 
University of Florida, 230 SW 2nd Ave, Apt 403, Gainesville, FL 32601, 
United States. E-mail: mollysullan@gmail.com

V. TerWILLIGer, n. KraMer, d. COLeGrOVe, K. abbOTT, 
J. aLeXander, H. breITer, a. HerrOLd & J. reILLy. The 
Role of Oral Contraception on Outcomes Following Concussion 
in Female Collegiate Athletes: A Pilot Study.
Objective: Prior research (Mihalik et al., 2009) indicates women taking 
oral contraception pills (oCP) may have better outcomes following 
sports-related concussion (srC) than non-oCP users but this finding 
has not been replicated nor has the role of prior concussions been evalu-
ated. our objective was to investigate whether oral contraception use in 
collegiate female athletes affects concussion outcomes after accounting 
for menstrual cycle (MC) phase and prior concussions.
Participants and Methods: nineteen oCP (n=13) and non-oCP (n=6) 
female varsity collegiate athletes who sustained srC were enrolled. 
outcome measures included: length of recovery, days between injury 
and clearance for full contact participation after completing return to 
play protocol; sCAT2 peak total number of symptoms; and sCAT2 
peak symptom severity score. MC phase was determined by date of last 
menstrual period onset and classified as follicular (day 1-14) or luteal 
(day 15-28). All women enrolled reported regular periods (approxi-
mately 12/year).
results: oCP and non-oCP groups did not significantly differ by age, 
race, or injury characteristics. A MAnoVA revealed a main effect of 
group (oCP vs. non-oCP) (p<.05) after accounting for MC phase and 
history of prior concussions. Post-hoc analyses revealed oCP users had 
a lower peak total number of symptoms (p<.05, d=3.62), lower peak 
symptom severity (p<.05; d=3.32), and a trend for longer recovery time 
(p=.15; d=2.18) than non-oCP users.
Conclusions: These pilot data build on prior findings regarding the 
potential protective effects of oCP-use in females who sustain srC. 

larger studies are needed to further investigate the role of estrogen-reg-
ulating medication in decreased symptom burden and duration in 
women post-srC.
Correspondence: Virginia Terwilliger, Psychiatry & Behavioral 
Sciences, Northwestern University Feinberg School of Medicine, 100 
W Chestnut St., Apt 2505, Chicago, IL 60610, United States. E-mail: 
virginia.k.terwilliger@gmail.com

M. TrOyansKaya, n.J. PasTOreK, a. WaLder, G.s. VOGT, 
n.J. PeTersen & r.s. sCHeIbeL. Community Functioning, 
Emotional Status, and Social Cognition Following Combat 
Deployment.
Objective: There have been numerous reports of problems with commu-
nity functioning, social interactions, and emotional disturbances among 
individuals who were deployed to iraq and Afghanistan. This study 
investigates the relations between perceived limitations in community 
integration, current emotional status, and performance on a social cogni-
tion measure.
Participants and Methods: Participants included 76 recently deployed 
veterans; 58 individuals who reported symptoms consistent with deploy-
ment-related traumatic brain injury (TBi) and 18 who had no history of 
blast exposure or TBi. The Penn emotional recognition Test (er-40) 
was used to assess social cognition. Current emotional status was evalu-
ated using the Brief symptom inventory (Bsi). The Community integra-
tion Questionnaire (CiQ) was used to assess current level of community 
functioning and participation. Demographics and deployment- related 
information were also collected.
results: The groups did not differ significantly in their demographic 
characteristics. Participants in both groups performed within average 
range on the measure of social cognition. Participants in the TBi group 
had a significant negative correlation between level of anxiety (Bsi 
Anxiety) and ability to accurately classify faces depicting “Happy” 
and “neutral” expressions on the er-40 (p= 0.02). Better community 
functioning in the TBi group positively correlated with ability to accu-
rately classify faces depicting “Happy” (p= 0.05) and “Fear” (p= 0.03) 
expressions. There were no significant findings in a comparison group.
Conclusions: Although participants did not exhibit any deficits in social 
cognition, current emotional status appears to impact the ability to 
recognize emotions among those with a history of deployment- related 
TBi.
Correspondence: Maya Troyanskaya, MD, PMR, Baylor College of 
Medicine, 6550 Fannin # NB 410, Houston, TX 77025, United States. 
E-mail: mayat@bcm.edu

M. TrOyansKaya, n.J. PasTOreK, n.J. PeTersen, 
a. WaLder, G.s. VOGT & r.s. sCHeIbeL. Post-Deployment 
Community Integration and Participation.
Objective: Problems with social and family functioning, productivity, 
and initiation are common among combat-deployed veterans. This study 
investigates how limitations in participation and community integration 
change over time and to what extent they are influenced by demographic 
and deployment-related characteristics.
Participants and Methods: Participants included 85 recently deployed 
veterans; 67 individuals who reported symptoms consistent with deploy-
ment-related traumatic brain injury (TBi) and 18 who had no history of 
blast exposure or TBi. The Participation index of Mayo-Portland Adapt-
ability inventory-4 (M2Pi) and the Community integration Question-
naire (CiQ) were used to assess current level of community functioning 
and participation. Demographics and deployment- related information 
were also collected. Participants completed two to five in-person assess-
ments over several years.
results: The groups did not differ significantly in their demographic 
characteristics. Participants with history of TBi reported more signif-
icant ongoing problems with community integration (p= 0.03) and 
participation (p= 0.001). Both groups showed over time improvement 
of reported problems. Total CiQ score in the TBi group changed from 
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16.1 to 17.5 and in the Comparison group from 18.7 to 20.7. The M2Pi 
scores changed from 8.7 to 7.5 and from 1.8 to 1.3 respectively. Current 
employment status had a significant effect on community integration 
(p= 0.001) and participation (p= 0.0001).
Conclusions: There is evidence of improvement over time in reported 
limitations in community functioning. History of deployment-related TBi 
increases the severity of those limitations, but does not affect improve-
ment over time relative to those without a history of combat-related 
TBi. employment plays significant role in post-deployment adjustment.
Correspondence: Maya Troyanskaya, MD, PMR, Baylor College of 
Medicine, 6550 Fannin # NB 410, Houston, TX 77025, United States. 
E-mail: mayat@bcm.edu

d.M. uKueberuWa, K.a. KITCHen andren & 
L.a. bIeLIausKas. Persistent Symptom Clusters and Objective 
Cognitive Functioning among Veterans with TBI History.
Objective: individuals with history of mild traumatic brain injury 
(mTBi) may continue to report a constellation of somatic, cognitive, 
and affective symptoms for years after injury. Previous research has 
not clearly demonstrated a relationship between these symptoms and 
objective cognitive testing. This project aims to identify the significance 
of persistent subjective symptoms and performance.
Participants and Methods: The sample included 111 veterans 
(Mage=30.22, SD=9.04; 94% male) with history of mTBi. Veterans 
who sought evaluation for Compensation and Pension or demonstrated 
poor effort on testing (i.e., Digit span age-corrected scale score <7) 
were excluded. Veterans completed self-report measures, including the 
neurobehavioral symptom inventory (nsi) and Positive and negative 
Affect scale (PAnAs) as well as cognitive measures, including the 
Montreal Cognitive Assessment (MoCA), Trail Making Test (TMT) 
A&B, Digit span, and Peabody Picture Vocabulary Test.
results: Poor concentration and forgetfulness were the most frequent 
and severe endorsed symptoms. nsi total score was significantly 
correlated with negative affect (r=.36, p<.01) and MoCA total score. The 
nsi somatic factor was correlated with the MoCA, and the nsi cognitive 
factor was correlated with TMT-A&B. All nsi factors correlated with 
negative affect at r>.30, p<.01. Veterans who demonstrated impairment 
on TMT-A (T< 35) reported more somatic (F(1,106)=.18, p<.05) and 
cognitive symptoms than unimpaired veterans (cognitive: F(1,106)=.72, 
p<.05), but they did not differ in affective symptoms on the nsi or 
PAnAs.
Conclusions: self-reported elevations in somatic and cognitive symp-
toms differentiated veterans who were impaired in an aspect of cognition 
(i.e., processing speed). Veterans with objective cognitive impairment 
did not differ in reported affective symptoms. somatic and cognitive 
symptoms may be more important than the total number of symptoms 
(including affective) in the assessment of persistent mTBi sequelae 
related to impaired cognitive functioning.
Correspondence: Dede M. Ukueberuwa, Ph.D., Penn State University, 
372 Moore Building, University Park, PA 16802, United States. E-mail: 
dedemu@gmail.com

G. VOeLbeL, M. Lazar, s. Wu, C. OGedeGbe, G. WyLIe & 
H. azMI. Prospective Longitudinal Investigation of White Matter 
Integrity in Mild Traumatic Brain Injury.
Objective: The objective was to prospectively investigate the change in 
integrity of cerebral white matter up to one-year post- mTBi.
Participants and Methods: seventeen adults with a mTBi were 
recruited (76% female, mean age = 38.10, SD=12.48.
The healthy control group included fifteen healthy adults (33.33% 
female, mean age = 30.53, SD =11.31).
Diffusion tensor imaging (DTi) data for the mTBi group was acquired 
7 days, 4 months, and 12 months post-injury. The control group DTi 
data was collected at baseline and at 4-month follow-up.
results: At baseline, the mTBi group had significantly lower FA of 
the left Cingulate gyrus (p=.024) and right inferior longitudinal 

Fasciculus, (p=.032) compared to control group. At 4-months post-in-
jury, the mTBi group had a significantly lower AD of the splenium 
(p=.025) and right inferior longitudinal Fasciculus (p=.039) compared 
to the control group. Analyses of longitudinal changes demonstrate the 
mTBi group had significantly lower MD of the right Cingulate gyrus 
at 4-months post-injury compared to baseline (p=.01). examining the 
slope of the means over the three time points demonstrated a significant 
decrease of FA (p = .047) and significant increase of rD (p = .03) of 
the left Anterior Thalamic radiation.
The slope of the mean AD for the splenium (p = .005) and the right 
inferior Frontal-occipital Fasciculus (p = .014) significantly decreased 
over the three time points.
Conclusions: The results demonstrate significantly reduced cerebral 
white matter tract integrity at baseline and 4-months post-injury of the 
mTBi group. The left Cingulate gyrus, splenium, right inferior longi-
tudinal Fasciculus, and left Anterior Thalamic radiation are the most 
affected white matter tracts in a mTBi. The results of the longitudinal 
analyses demonstrated significant reduced neural integrity may continue 
up to one-year post-injury in adults with their first mTBi.
Correspondence: Gerald Voelbel, New York University, 82 Washington 
Square East, Room 618, NY, NY 10003, United States. E-mail: gv23@
nyu.edu

a. WaLKer, s. FaTOOreCHI, s. aMaya, T. yeH, F. MarTInez, 
d. Hardy, P. VesPa, d. MCarTHur, d. HOVda, d. PLurad, 
e. WOO, J. FusTer & M.J. WrIGHT. The Dunning-Kruger Effect 
and Traumatic Brain Injury.
Objective: People routinely overestimate their ability for tasks that 
they are less competent at. This is the Dunning-kruger effect (kruger 
& Dunning, 1999). Persons with traumatic brain injury (TBi) often 
exhibit reduced awareness for their cognitive deficits (Prigatano, 2005). 
our objective was to determine if the Dunning-kruger effect could be a 
possible explanation for reduced awareness following TBi.
Participants and Methods: TBi (n=22) and comparison (n=26) groups 
consented to voluntary participation in this irB approved study. The 
groups were well matched on education, premorbid intellect, sex, race, 
ethnicity, and age. The TBi group suffered moderate-to-severe injuries 
that were largely due to acceleration-deceleration events (82%). All 
participants completed a brief neuropsychological battery. After each 
test, participants provided self-assessments of performance. neuro-
psychological performances and performance ratings were averaged 
into memory, attention/executive, psychomotor, and language domain 
scores. These scores were centered, added to a constant to get rid of any 
negative values, and subtracted from each other by domain to reflect 
differences between ability and self-ratings.
results: The TBi group demonstrated deficits in memory (p= .011) 
and attention/executive ability (p=.034) in contrast to the compar-
ison group. overall, performance ratings were not different between 
the groups. Moreover, AnoVAs revealed that individuals in the TBi 
and comparison group with deficit performances (Ts < 40) signifi-
cantly overrated their memory (p< .001), attention/executive func-
tion (p=.038), and psychomotor ability (p=.019); no group by deficit 
interactions were detected.
Conclusions: our data suggest that the Dunning-kruger effect 
may help to explain reduced awareness of cognitive deficits 
following TBi. our data also suggest that persons with and 
without TBi exhibit the Dunning-kruger effect to a similar degree. 
Finally, our results indicate that the Dunning-kruger effect can 
be acquired via brain injury.
Correspondence: Andrew Walker, CA, United States. E-mail: andrew.
walker@pepperdine.edu
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e. Weber, J. LenGenFeLder & n. CHIaraVaLLOTI. Frontal 
Systems Behavioral Dysfunction Predicts Employment Status in 
Moderate-to-Severe TBI.
Objective: To explore the independent contribution of frontal systems 
behavioral dysfunction on employment outcomes in individuals with 
traumatic brain injury (TBi), in the context of relevant predictors of 
work status.
Participants and Methods: Participants included 42 individuals with 
moderate-to-severe TBi, who were at least 1 year post-injury. Partic-
ipants were classified into 2 groups by current employment status, 
defined as report of full- or part-time employment (employed), or lack 
of paid employment (i.e., disability, unemployed, retired; unemployed). 
groups did not significantly differ on most demographic or disease 
variables, although the unemployed sample reported greater depression, 
pain, and fatigue (ps < 0.05). Participants completed a neuropsycho-
logical evaluation emphasizing frontal systems difficulties as well as 
the Frontal systems Behavior scale (FrsBe) as a self- and other-report 
measure of neurobehavioral symptomatology.
results: T-tests using all cognitive indicators of frontal dysfunction 
revealed no statistically significant differences between the employed 
and unemployed samples (ps>0.05). T-tests using behavioral indi-
cators of frontal dysfunction revealed significant differences between 
employed and unemployed participants on both self- [t(40)=-2.06, 
p=0.046, Hedge’s g=0.71] and family-rated [t(40)=-3.60, p=0.001, 
Hedge’s g= 1.12] FrsBe total T-scores. Two planned logistic regressions 
for each FrsBe total score were conducted, with other predictors of 
employment (i.e., depression, pain, fatigue) also in the model. only the 
family-rated FrsBe T-score remained a significant predictor of employ-
ment (FrsBe family: p=0.038; r-squared change=0.177; FrsBe self: 
p=0.322).
Conclusions: results suggest that behavioral indicators of frontal 
systems dysfunction, particularly via proxy ratings, are predictive of 
employment status in individuals with TBi. Future work should aim to 
test the efficacy of strategies to reduce dysfunctional frontal behaviors 
as a means to gain and maintain employment in this population.
Correspondence: Erica Weber, Kessler Foundation, 300 Executive Drive, 
Suite 70, West Orange, NJ 07052, United States. E-mail: eweber@
kesslerfoundation.org

e. WILLIaMsOn, J. sTeWarT, d. HeyanKa & z. PrOCTOr-
Weber. Premorbid IQ Predicts Persistent Postconcussive Self-
Reported Symptoms Among Returning Veterans.
Objective: extant literature has demonstrated that symptoms of  
postconcussive syndrome (PCs) persist well beyond the expected 
3-month post-injury recovery period in a minority of individuals with 
mild traumatic brain injury (mTBi). suboptimal effort and pre- and 
post-injury psychosocial stressors - rather than actual mTBi or current 
cognitive functioning - have been identified as predictors of chronic 
PCs (Ponsford et al., 2012). Whether premorbid iQ has any influence 
on chronic PCs has been understudied. Therefore, the current study 
investigated whether premorbid iQ was related to chronic PCs.
Participants and Methods: Thirty-one veterans (mean age: 34.19 
years) who underwent mTBi evaluations 6 or more months post-injury 
in a VA outpatient neuropsychology clinic were included. A multiple 
linear regression was conducted to examine the effects on the outcome 
variable, PCs (neurobehavioral symptom inventory), of the following 
predictors: cognitive functioning (repeatable Battery for the Assess-
ment of neuropsychological status Total index), effort (reliable Digit 
span), depression (Beck Depression inventory-second edition), post-
traumatic stress disorder (PTsD Checklist), quality of sleep (Pittsburg 
sleep Quality index), pain (Brief Pain inventory), and Premorbid iQ 
(Wechsler Test of Adult reading).
results: The overall multiple linear regression model was statistically 
significant R2 = .77, F(7, 25) = 11.98, p < .001. Depression (p < .05) 
and premorbid iQ (p < .01) were the most salient predictors of chronic 
PCs. The WTAr explained an additional 12% of the variance in PCs 
after controlling for psychosocial stressors and current cognitive ability.

Conclusions: The findings support premorbid functioning as an 
important predictor of chronic PCs. given the influence of premorbid 
intelligence on prolonged PCs, adapting postconcussive interventions 
to meet the specific needs of individuals with varying levels of intellect 
may be important in minimizing ongoing symptomatology.
Correspondence: Emily Williamson, MA, Clinical Psychology, William 
James College, 12100 Park Blvd, 2103, Seminole, FL 33772, United 
States. E-mail: emily_williamson@williamjames.edu

Cognitive Intervention/rehabilitation

s. MaCOun, s. aLI, J.C. sHeeHan, J. MaCsWeen & K. Kerns. 
Investigating the Impact of a Computer-Based Cognitive 
Intervention on Children with Attention/Executive Function (EF) 
Problems.
Objective: Attention and executive function (eF) problems in chil-
dren can result in long-term difficulties affecting quality of life. early 
direct cognitive interventions for attention/eF have proven beneficial, 
helping children to meet their potential. This waitlist control study 
investigated the impact of a novel game-based cognitive intervention 
(The Caribbean Quest; CQ) on behavioural outcome (emotion regu-
lation, self-monitoring, attention, and working memory) in children 
with attention/eF problems. The CQ, delivered with the support of an 
interventionist, consists of five hierarchically structured and self-ad-
justing tasks designed to target and strengthen aspects of attention/eF 
along with metacognitive strategies to support treatment generalization.
Participants and Methods: Participants (ages 5-12) were randomly 
assigned to a waitlist control (n=30) or active intervention (CQ; n=26) 
group. The CQ was delivered via trained interventionists over 6 weeks, 
with a minimum of 10 intervention hours required. select scales from 
the parent and teacher versions of the Comprehensive executive Func-
tion inventory (CeFi) were administered pre- and post-intervention to 
investigate far transfer effects in the domains of emotion regulation, 
self-monitoring, attention, and working memory.
results: Pre- and post-test analyses showed significant gains in parent 
and teacher ratings of emotion regulation, while improvements on 
self-monitoring were trending towards significance. reported changes 
in attention and working memory were not significant.
Conclusions: The CQ intervention shows far transfer effects to the 
domains of emotional regulation and self-monitoring. While significant 
gains were not seen in attention and working memory, further analyses 
investigating the impact of age and severity of premorbid attention/eF 
problems will be discussed in addition to longitudinal outcomes.
Correspondence: Sheliza Ali, Clinical Psychology, Psychology, 
University of Victoria, Department of Psychology, P. O. Box 1700 STN 
CSC, University of Victoria, Victoria, BC V8W 2Y2, Canada. E-mail: 
sheliza@uvic.ca

s. MaCOun, J.C. sHeeHan, s. aLI, J. MaCsWeen & K. Kerns. 
Caribbean Quest: Investigating the Impact of a Computerized 
Cognitive Training Intervention for Children on Cognitive and 
Academic Outcomes.
Objective: Direct cognitive interventions for attention/executive func-
tion (eF) in children have shown benefits for improving cognitive and 
academic function. We utilized a waitlist control design to investigate the 
efficacy of a computerized cognitive training intervention (the Caribbean 
Quest; CQ) for attention/eF (e.g., working memory; WM) in children 
with these concerns. The CQ includes five ‘games’ that are self-adjusting 
and hierarchically more demanding, which aim to strengthen attention/
eF through massed practice. The CQ is delivered with the support of 
an interventionist, utilizing a process-specific approach that combines 
direct cognitive ‘exercises’ with individual instruction in metacognitive 
strategies.
Participants and Methods: 54 children (ages 5-12 years) identi-
fied with attention/eF difficulties were randomly assigned to either 
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waitlist-first or CQ intervention-first groups, using a crossover design. 
Children received 10-12 hours of the CQ intervention over 6 weeks, 
supported by trained educational Assistant interventionists within 
schools. Pre-post cognitive and academic outcome measures included 
tasks of auditory working memory, visual-spatial working memory, 
inhibitory control, attention, and reading fluency.
results: results of the first two testing times using this crossover design 
were mixed. A significant group by time interaction was found for visu-
al-spatial working memory, with null effects seen on some other tasks. 
results will be further expanded to discuss the longitudinal effects of 
the intervention, in addition to the impact of factors such as age and 
premorbid severity of attention/eF problems on intervention outcome.
Conclusions: These findings provide preliminary support for the effi-
cacy of the CQ cognitive training intervention for improving visuospatial 
working memory.
Correspondence: John C. Sheehan, M.S., Clinical Psychology, University 
of Victoria, 3286 Bellevue Rd., Victoria, BC v8x 1c1, Canada. E-mail: 
jsheehan@uvic.ca

J. baLdO, J. MuIr, s. PauLraJ, b. Curran & M. COLe. 
Feasibility of a Mindfulness-based Stress Reduction Program for 
Stroke Patients.
Objective: This pilot study sought to evaluate the feasibility and accept-
ability of a Mindfulness-Based stress reduction (MBsr) program in 
Veterans with mild-moderate post-stroke anxiety and depression. The 
pilot study was designed to evaluate the feasibility of all aspects of study 
implementation, including patient recruitment and retention, group 
randomization, blinding procedures, and treatment fidelity.
Participants and Methods: We recruited 20 individuals with a 
history of a single left or right hemisphere stroke, with no or only mild 
language impairment. The study employed a randomized clinical trial 
design with a clinical intervention (MBsr) and active control condition 
(Brain Health class). Participants underwent pre- and post-intervention 
assessments that included the repeatable Battery for the Assessment of 
neuropsychological status (rBAns A and B), the geriatric Depression 
scale (gDs, short form), the state-Trait Anxiety inventory (sTAi), and 
a medical symptom inventory. During post-testing, participants were 
also given an anonymous survey to rate their satisfaction with the course 
and provide feedback.
results: overall, participants rated the MBsr course favorably, giving 
it an average rating of 3.8 out of 5. The attrition rate was approxi-
mately 20%, due to scheduling conflicts and medical emergencies. Class 
attendance was also high, with just a single patient in the MBsr condi-
tion missing two classes. randomization and blinding procedures were 
sufficient to ensure relatively balanced groups and objective assessors, 
respectively.
Conclusions: Preliminary findings from this pilot study of MBsr in 
individuals with a history of stroke suggest that the program is feasible 
and acceptable in this patient population. ongoing work is needed to 
establish the benefit of MBsr above and beyond a standard brain/stroke 
education course with respect to the improvement of psychiatric and 
cognitive changes associated with stroke.
Correspondence: Juliana Baldo, Ph.D., Research Service, VA Northern 
California Health Care System, 150 Muir Road (126R), Martinez, CA 
94553, United States. E-mail: jvbaldo@gmail.com

T.T. VO, K.d. brOWn, b. COLe, J. daHMen, e. CHen, d. COOK 
& M. sCHMITTer-edGeCOMbe. Development of a User-
Friendly Digital Memory Notebook: An Iterative User-Centered 
Development Process.
Objective: Paper-pencil memory notebooks are often used to help 
individuals experiencing memory difficulties maintain independence. 
We report on a Digital Memory notebook (DMn) being developed to 
increase usability and frequency of note taking and reduce memory 
load of users.

Participants and Methods: using an iterative, user-centered devel-
opment process, eight healthy older adults were tested in iteration1, 
two individuals with Traumatic Brain injury, one individual with Mild 
Cognitive impairment (MCi), and one caregiver in iteration2. Partici-
pants completed several tasks using the DMn (add new event to a to-do 
list, schedule an event). After performing each task, the After scenario 
Questionnaire was used to gather satisfaction ratings (1/strongly satis-
fied through 7/strongly dissatisfied) for ease of use and time to complete 
task. The Post-study system usability Questionnaire (PssuQ) and 
open-ended feedback prompts about the DMn were completed at the 
end.
results: in iteration1, all but one individual (aged 95) were generally 
very satisfied (ratings 1-2) with ease of use and task completion times. 
in iteration2, the caregiver (aged 90) and individual with MCi reported 
some dissatisfaction with the ease of use and time required to complete 
the tasks (ratings 4-6). These individuals also rated overall usability 
lower on the PssuQ. Despite this, 87% of the participants in iteration 
1 and 100% in iteration2 said they would use the app if available.
Conclusions: users found the app valuable, although continued work 
is needed. Participants who were younger and more comfortable with 
technology were more satisfied with the app. user feedback is being 
integrated into iteration3 of the DMn.
Correspondence: Katelyn D. Brown, M.A., Psychology, Washington 
State University, 200 NW True St Apt 1, Pullman, WA 99163, United 
States. E-mail: katelyn.brown@wsu.edu

r. CIabaTTOnI, K.L. VICKers & M.T. sCHuLTHeIs. Impact of 
Strategy Type on Adherence to a Behavioral Regimen.
Objective: Adherence to recommendations is a predictor of long-term 
rehabilitation outcomes. Because psychological regimens are often 
behavioral and unstructured in nature, compensatory strategies are 
recommended to encourage adherence. The current study examined 
the relationship between strategy use and regimen adherence during a 
week-long stress monitoring task.
Participants and Methods: 33 healthy college students (Mage= 20.03, 
63.6% Male) completed a brief online stress monitoring task. This was 
accessible via an online portal and was to be completed three times daily 
for seven days. each monitoring event included a brief stress and mood 
questionnaire. Participants were not prescribed a schedule or strategy, 
but were asked to report any strategies used throughout the week during 
a follow-up survey. strategies were coded based on received responses, 
and included Alarms (n = 5), Written reminders (n =5), use of Anchors 
(i.e., after meals; n = 9), Mixed strategy (n = 2), and no strategy (n = 
6). six individuals did not complete the follow-up survey.
results: A one-way AnoVA revealed an effect trending near signifi-
cance for strategy type on adherence, F(4, 26) = 2.44, p = .07. Post-hoc 
analyses revealed that adherence for those who used Phone Alarms was 
significantly greater than individuals who did not use a strategy, t(7.57) 
= 2.63, p = .03. similarly, individuals who used written reminders also 
had significantly greater adherence than those who did not endorse a 
strategy, t(7.33) = 2.41, p = .045. Descriptive analyses indicate that 
individuals who used Alarms had the greatest consistency in adherence 
times.
Conclusions: These results indicate that the use of specific strategies 
(i.e., phone alarms and written reminders) may result in the greatest 
adherence to treatment recommendations. Future research is needed to 
understand these relationships in cognitively compromised populations.
Correspondence: Riley Ciabattoni, PA, United States. E-mail: riley.
marissa@knights.ucf.edu

J. Hussey, d.G. neMeTH & T. OLIVIer. Meaningful recovery via 
long-term integrated care: A case study on West Nile Encephalitis.
Objective: in survivors of West nile encephalitis, physical, occupa-
tional, and speech therapies are often necessary. Due to age and history, 
senior citizens do not often survive. Therefore, the long-term outcome 
of such patients has not been well studied. As a result of “behavioral 
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alterations due to brain damage that compromise the quality of patients’ 
lives…reintegration may take years or never occur at all” (lezak, 1988). 
Cognitive rehabilitation is beneficial to those who have “prolonged func-
tional decline” (Berner, Feldman, spigel, Chowers, & Finckeltov, 2005). 
Patients who receive cognitive rehabilitation are likely to improve across 
many areas of functioning.
Participants and Methods: This case study highlights the effects of 
cognitive rehabilitation on a 77 year old Caucasian male in an outpa-
tient neuropsychological practice. After completion of physical, occu-
pational, and speech therapies, 95 cognitive rehabilitation sessions were 
conducted once weekly for 60 minutes. A variety of techniques were 
utilized, including verbal and visual memory exercises, executive func-
tioning tasks, processing speed trainings, and working memory exer-
cises. supportive and cognitive-behavioral therapies were utilized as 
needed. Psychopharmacological management by a medical psychologist 
was incorporated into the patient’s treatment program.
results: With this patient, it was important that functional improve-
ments be made. results from a 5 month re-evaluation show improve-
ments in the areas of memory, processing speed, and executive  
functioning. results after one year show continued improvements in the 
areas of memory and processing speed.
Conclusions: Cognitive rehabilitation was significant in increasing 
this patient’s quality of life. Through such multidisciplinary care, this 
patient saw objective improvements in memory and processing speed as 
well as observed improvements in well-being. This patient’s improve-
ments provide evidence in support of cognitive rehabilitation in long 
term recovery and continuity of care.
Correspondence: Julia Hussey, B.S., Clinical Psychology, University of 
Nevada, Las Vegas, 4332 Flagship Ct., Las Vegas, NV 89121, United 
States. E-mail: jhuss325@gmail.com

F. LanGLOIs, H. IMbeauLT, J. duVaL, n. duVaL, M. drOuIn, 
L. LeFebVre, b. GILberT, C. bOCTI, G. LaCOMbe, T. FuLOP & 
s. beLLeVILLe. Impacts of a Multi-Domain Cognitive Training in 
Geriatric Patients Diagnosed with Mild Neurocognitive Disorder.
Objective: Mild neurocognitive Disorder (minCD) describes a highly 
prevalent cognitive deficit state in aging that usually affects more than 
one cognitive domain, including working memory. Many studies have 
tested cognitive training in that population, but mostly focussing on 
episodic memory. Thus, working memory difficulties of these patients 
are often left unaddressed. Here, we developed a program designed to 
teach working memory compensatory strategies as well as retrieval tech-
niques. The goal of this study was to pilot the program, in combination 
with an episodic memory training (MeMo), and examine its potential 
for patients with minCD.
Participants and Methods: Fifteen patients diagnosed with minCD 
were assigned to an experimental (n=10) or a wait-list control group 
(n=5). in the experimental condition, patients received 10 sessions of 
cognitive training in small groups (5 per group). in combination with 
the MeMo program, patients were trained in different working memory 
strategies such as active repetition, dual-coding (verbal and visual), and 
efficient management of interference. outcome measures were admin-
istered before and after the intervention.
results: retention rate was 100%. Pre-post-training comparisons show 
improvement in objective measures of working memory (Training=15%; 
Control=3%; Cohen’s d=0.57), episodic memory (Training=59%; 
Control=-3%; Cohen’s d=0.57), and satisfaction and control over 
memory capacities (Training=47%; Control=1%; Cohen’s d=0.52), 
although none of those results reach the statistical significance (p>.05).
Conclusions: The intervention was well tolerated, the satisfaction 
among participants were very high, and we found moderate effect sizes, 
suggesting that this multi-domain cognitive program might be a useful 
tool to enhance cognitive functioning in geriatric patients with minCD. 
However, definitive conclusions require additional research involving 
more patients and further follow-ups to analyze maintenance of these 
effects over time.

Correspondence: Helene Imbeault, Ph.D., QC, Canada. E-mail: helene.
imbeault@usherbrooke.ca

K. KIM. The efficacy of the Cogmed Working Memory Training® 
depending on the level of sluggish cognitive tempo (SCT).
Objective: sluggish cognitive tempo (sCT) is an emerging construct 
predominantly found in the ADHD-i presentation and portrays behav-
ioral symptoms such as drowsiness, lethargy, and hypoactivity (Carlson 
& Mann, 2002). The present study investigates the role of sCT in 
predicting improvement in attention, working memory, and executive 
functions through the Cogmed Working Memory Training®.
Participants and Methods: Twenty-two participants between the age 
of 5 and 14 (M=9.75, sD=2.15) were enrolled in the study, and they 
participated in the 25 sessions of Cogmed Working Memory Training® 
The pre and post-neuropsychological assessments were comprised of 
measures of sCT, attention, working memory, and executive functioning.
results: The group of children with fewer sCT symptoms showed a 
significant increase and a trend toward significant improvement on 
some of attention measures, Working Memory index, and some of lab 
measures and self-report executive functioning compared to those of 
children with more sCT symptoms.
Conclusions: The findings underscore the significance of sCT on the 
efficacy of the Cogmed Working Memory Training®. High level of sCT 
hindered the benefits from the Cogmed Working Memory Training®.
Correspondence: Kyoungjun Kim, M.A., School of Psychology, Fuller 
Theological Seminary, 26 Alice st, Apt A, Arcadia, CA 91006, United 
States. E-mail: wisp3457@hotmail.com

J. LeOn-CarrIOn, u. León-dOMínGuez & M. dOMInGuez 
MOraLes. Neuropsychological markers for safe driving.
Objective: our aim was to use the point system driver’s license to find 
differences in cognitive functions that could be markers for safe driving.
Participants and Methods: This study uses the point system to assess 
cognitive and executive functions in drivers with full points, partial 
points or no points on their driver’s license. We employed cognitive 
tests to assess attention processes, processing speed, planning, cognitive 
flexibility, and inhibitory control. Analyses for covariance (AnCoVAs) 
were used for group comparisons. The Bonferroni method was used for 
correcting for multiple comparisons.
results: in general, drivers with the full points scored better than the 
other two groups. significant differences were found in tasks assessing 
attention and planning.
Conclusions: Differences in reaction time on attention tasks could 
serve as neuropsychological markers for safe driving. Further study is 
required to ascertain the impact of impaired executive functioning on 
driving ability.
Correspondence: Jose Leon-Carrion, PH.D.., EXPERIMENTAL 
PSYCHOLOGY, UNIVERSITY OF SEVILLE, c/Camilo Jose Cela, s/n, 
Dept. de Psicología Experimental, Seville 41018, Spain. E-mail: 
leoncarrion@us.es

J. LeOn-CarrIOn & M. dOMInGuez MOraLes. 
Neuropsychological rehabilitation of dysfunctional sphincter 
control.
Objective: To identify the cognitive functions associated with the auto-
nomic nervous system to help determine the course of sphincter control 
rehabilitation in patients with traumatic brain injury (TBi).
Participants and Methods: A retrospective study was carried out on 
patients from the Centre for Brain injury rehabilitation (CreCer), 
seville, spain. observers were blinded to patient groupings. A total of 58 
patients (44 male, 14 female, median age 20) were selected based on the 
following criteria: severe TBi patient, glasgow Coma scale (gCs) score 
≤8, clinically confirmed neuropsychological disorders at admission and a 
minimum of four months of multidisciplinary rehabilitation. exclusion 
criteria included previous TBi or stroke, a history of neurological or 
psychiatric disorders, and substance abuse. The median interval from 
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brain injury to rehabilitation was 8 months. The median treatment time 
period was 10.5 months. Wilcoxon’s test was used for the comparative 
analysis of functionality index (FiM+FAM) scores at admission and 
discharge to ascertain the efficacy of rehabilitation.
results: results show that patients with TBi and reduced sphincter 
control at admission tend to have longer hospital stays and require more 
ongoing special care at home after hospital discharge. A correlation was 
found between poorer sphincter control and reduced functionality in 
all the FiM+FAM subscales (p<0.01). This correlation was also found 
for self-care, mobility, type of transfer, locomotion, communication, 
psychosocial adjustment and cognitive functions.
Conclusions: The functional level of patients with sphincter dysfunc-
tion limits independent living. Dysfunctional sphincter control is also 
associated with neuropsychological disorders, especially in attention 
and executive functioning.
Correspondence: Jose Leon-Carrion, PH.D.., EXPERIMENTAL 
PSYCHOLOGY, UNIVERSITY OF SEVILLE, c/Camilo Jose Cela, s/n, 
Dept. de Psicología Experimental, Seville 41018, Spain. E-mail: 
leoncarrion@us.es

s. MaCOun, K. Kerns, J.C. sHeeHan & J. MaCsWeen. 
Cognitive rehabilitation in schools: training the paraprofessional 
trainer.
Objective: The success of cognitive interventions in children is limited 
by accessibility to qualified professionals, affordability, and logistical 
factors (intervention frequency, etc.), supporting school-based delivery 
models. We investigated the feasibility of training educational Assis-
tants (eAs) to deliver an attention/eF cognitive intervention (Caribbean 
Quest/CQ) in schools and the impact of such training on their practice.
Participants and Methods: Participants included 45 eAs across 13 
schools, trained to deliver the CQ to 83 children (ages 5-12 years) 
identified as having attention/eF problems. The CQ is a computer-
ized process-specific intervention consisting of cognitive exercises for 
remediating attention/eF and metacognitive strategy instruction, 
supported by an interventionist. Prior to delivering the intervention, 
eAs completed web-based training. interviews/surveys (80% response 
rate) were conducted to determine the feasibility of delivering the CQ 
and eA experiences during/following the CQ.
results: Concerning feasibility, the majority of eAs delivered the 
minimum of 10-12 intervention hours required in a 1:1 or 1:2 format 
during the school day and felt the intervention was not disruptive 
(57%) or only mildly disruptive in school. Most eA’s felt their knowl-
edge of metacognition and supports for attention/eF was good/excellent 
following the study (97%) and that their knowledge/skills for supporting 
children with attention/eF problems significantly improved (78-97%). 
Many eAs reported developing unanticipated new skills following the 
intervention (83%)
Conclusions: results indicate that delivering such cognitive inter-
ventions in schools is feasible, with benefits extending to the parapro-
fessionals trained as interventionists. Data related to the impact on 
paraprofessionals’ practice, logistical considerations, and strategies for 
further enhancing school-based delivery models and training parapro-
fessionals will be presented.
Correspondence: Sarah Macoun, Ph.D., Department of Psychology, 
University of Victoria, Department of Psychology, University of Victoria, 
PO Box 1700 STN CSC, Victoria, BC V8W 2Y2, Canada. E-mail: 
sjmacoun@uvic.ca

K. MarTOn, e. KOrnbLITH, T. nOVaKOVIC-aGOPIan, 
G. abraMs & J. burCIaGa. Relationship Between Baseline 
Functional Status and Executive Function Training Outcome in 
Veterans with Chronic TBI.
Objective: Deficits in executive control functions are some of the most 
disabling consequences of brain injury. goal-oriented Attentional 
self-regulation (goAls) training was designed to target these defi-
cits with attention regulation and problem solving training applied 

to participant-defined goals. The purpose of this study is to explore 
the relationship between baseline functional status and intervention 
outcomes in Veterans with chronic traumatic brain injury (TBi).
Participants and Methods: Thirty-two Veterans with a history of 
chronic mild to severe TBi (average of 11 years post injury) under-
went neuropsychological and functional evaluation before and after 
completing goAls or a control psychoeducational training to which 
they were randomized. Based on their performance on baseline neuro-
psychological evaluation, participants were clustered into “Functionally 
impaired” (Fi) and “non-impaired” (ni) groups in a prior analysis. The 
Fi group demonstrated greater cognitive difficulty and PTsD symptoms, 
as well as reduced community integration. Participants’ assessment 
performance at baseline and post-intervention was compared for the 
Fi and ni groups using a MAnoVA.
results: in the Fi group, neuropsychological domain scores in auditory 
working memory and composite executive function skills significantly 
improved post-goAls when compared to the control training (n=19, 
p=.004 and .002, respectively). in the ni group, there was no significant 
change regardless of intervention type.
Conclusions: The Fi group benefited significantly from goAls but not 
a control intervention, while the ni group did not demonstrate signif-
icant change after either training. The challenges and importance of 
further research exploring the relationship between baseline functional 
characteristics and intervention outcomes in Veterans with chronic TBi 
will be discussed. Future research may help to predict which rehabilita-
tion interventions are indicated given patient characteristics.
Correspondence: Kacey Marton, M.S., Palo Alto University, 1020 Jena 
Terrace, Sunnyvale, CA 94089, United States. E-mail: kaceymarton@
gmail.com

J. MCCarTHy & a. baIrd. The Use of Prospective Memory 
Training for Improving Academic Self-Efficacy in an 
Undergraduate Population: A Pilot Study.
Objective: undergraduates often struggle to finish degree requirements 
due to factors such as poor academic self-efficacy and goal manage-
ment. The cognitive rehabilitation literature has found that prospective 
memory (PM) skill training has improved goal attainment in older adult 
and brain-injured populations. Due to the ongoing brain development 
supporting PM in emerging adults, cognitive rehabilitation approaches 
also may help improve function and academic self-efficacy.
Participants and Methods: Thirty-nine undergraduate students (25 
female) were randomly assigned to one of two conditions: PM skills 
training (n = 21) or relaxation training (n = 18). PM was assessed 
immediately before and 2 to 14 days after intervention using self-report 
and performance PM measures and mood and academic self-efficacy 
questionnaires. PM training emphasized implementation intention, cue 
monitoring, and use of external aids. larger post-intervention gains 
were expected in the PM condition.
results: PM performance and academic self-efficacy measures showed 
significant main effects for time (p < .01). effect sizes (ω2

partial) were .12 
for an updated version of the royal Prince Albert (rPA) PM test, .21 
for self-efficacy for learning form, .25 for a time-based PM measure 
embedded in a working memory test, and .37 for an event-based PM 
task incorporated into a semantic memory test. only the rPA showed a 
significant interaction between time and condition; however, this inter-
action reflected a decline after relaxation and stability after PM training. 
The interaction for the time-based PM measure approached significance 
(p = .07) and was in the expected direction. self-reported PM did not 
show significant change.
Conclusions: A single-session PM intervention shows promise for 
improving PM performance and academic self-efficacy. self-reported 
PM was not affected by this intervention in the current form. Further 
exploration of this intervention in a long-term context is warranted.
Correspondence: Jeff McCarthy, Psychology, University of Windsor, 
2-861 PELISSIER ST, WINDSOR, ON N9A4L6, Canada. E-mail: 
mccar112@uwindsor.ca
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M. PrIMOsCH, C. MaXsOn, b. sTeWarT & C.P. MCFarLand. 
Enhancing Memory and Imagination Improves Problem-Solving 
Among Individuals with Depression.
Objective: Depression is associated with overgeneral memories and 
reduced ability to imagine future scenarios, both of which contribute to 
problem-solving deficits. recent work has shown that problem-solving 
among healthy young and older adults can be enhanced by increasing 
access to recalled and imagined events. This study tested the hypothesis 
that individuals with depression would show improved problem-solving 
following a detailed interview.
Participants and Methods: Thirty-eight participants (19 depressed; 
19 non-depressed) were enrolled. The study was completed in 2 sessions, 
1 week apart. in both sessions, participants 1) watched a video of 
common kitchen activities, 2) answered questions about the videos in 
a general impressions interview or a detailed interview, 3) completed a 
problem-solving task, and memory and imagination tasks.
results: Problem-solving: A mixed AnoVA revealed an interview type 
by step type interaction, F(1,36) = 9.81, p < .005. Post-hoc analyses 
revealed that depressed participants generated significantly more rele-
vant steps following a detailed interview, t(18) = 4.28, p < .001.
Memory and imagination: An interview type by detail type interaction 
emerged for both memory, F(1,36) = 22.61, p < .001, and imagina-
tion tasks, F(1,36)= 48.37, p < .001. Post-hoc analyses revelaed that 
depressed participants generated significantly more internal details 
following the detailed interview for both the memory task, t(18)= 4.98, 
p < .001, and the imagination task, t(18)= 4.32, p < .001.
Conclusions: Problem-solving deficits represent a key target for inter-
vention in the treatment of depression. This study reveals that a brief 
interview can lead to improved problem-solving and more detailed 
recall and imagination among individuals with depression. This brief 
intervention may advance the treatment of depression, both during and 
between episodes, by increasing access to alternative solutions to current 
problems.
Correspondence: Craig P. McFarland, Psychology, University of 
Montana, Skaggs Bldg Room 202, Missoula, MT 59812, United States. 
E-mail: craig.mcfarland@umontana.edu

C. MuLLen & a.y. sTrInGer. Strategy Training Improves Route 
Recall: Preliminary Report from a Randomized Controlled Trial 
of Cognitive Rehabilitation.
Objective: We report preliminary findings of a randomized comparison 
of memory vs. executive strategy training on the ability of cognitively 
impaired patients to learn and recall a simulated route.
Participants and Methods: Participants were a memory-impaired 
mixed neurological adult sample with diagnoses including traumatic 
brain injury, vascular neurocognitive disorder, and malignant neoplasm 
of the brain, who were participating in a larger cognitive rehabilitation 
program. Participants were randomly assigned to either memory or 
executive strategy training. Memory strategy training (the active treat-
ment) consisted of a four step method (write-organize-picture-repeat) 
patients learned to apply to remembering new routes. Patients receiving 
executive strategy training (the control condition) practiced strategies 
for improving attention and the ability to solve problems. route recall 
was evaluated before and after strategy training using a simulated 
9-turn route presented on computer. Two alternate forms of the route 
were used to avoid practice effects and the order of form administration 
was randomized.
results: no statistically significant differences were seen between scores 
obtained on the two simulated route forms. Treatment and control 
groups also did not differ significant at pretest on route recall. Compared 
to the control condition, at posttest memory strategy training resulted 
in better immediate route recall when turns were presented in random 
order [t(3) = 6.20, p = .008] and better delayed recall when turns were 
presented in serial [t(3) = 3.87, p = .031] or random [t(3) = 7.309,  
p = .005] order.
Conclusions: As expected, memory strategy training was superior to 
the control condition in improving route recall. Findings were not due 

to test practice effects or differences in initial task performance, and 
support the benefits of strategy training in memory impaired neuro-
logical patients.
Correspondence: Christine Mullen, Mercer University, 6004 Druid 
Hills Reserve Drive NE, Atlanta, GA 30329, United States. E-mail: 
christinemariemullen@gmail.com

d. MurdauGH, T.z. KInG & K. O’TOOLe. Efficacy of an 
Individualized, Manualized Cognitive Remediation Program 
to Improve Adaptive Functioning in Pre-Adolescents with 
Neurological Impairments.
Objective: To prepare for transition of medical care and adult inde-
pendence, developing programs to remediate neurocognitive deficits 
affecting adaptive skills is becoming increasingly important. The 
purpose of this study was to assess the efficacy of an individualized 
and manualized cognitive remediation program (CrP) to increase inde-
pendence and to identify parental factors that may influence impact of 
treatment.
Participants and Methods: Thirteen patients, ages 9-15, with 
neurological diagnoses participated in CrP (8 sessions) consisting of 
three main components: individual goal-based therapy, group parent 
training session with weekly parent check-ins, and home skill practice. 
Parents were trained to use seven graduated levels of assistance and 
their performance was tracked. Patients were evaluated before and 
after the program using the Adaptive Behavior Assessment system 2nd 
edition (ABAs-ii), Comprehensive executive Function inventory Parent 
response Form (CeFi – PrF), and Parenting styles Questionnaire 
(PsQ). Parent engagement and involvement ratings and patient level 
of independence ratings were administered each week of the program.
results: Patients demonstrated significant improvement in overall 
adaptive skills (ABAs-ii gAC; p=0.027), with specific improvement in 
self-care skills (p=0.004). Parent engagement and parent involvement 
were significantly correlated (p=0.013), and were positively correlated 
with specific aspects of authoritative parenting style, self-confidence  
(p < 0.001). Case series analyses were used to assess individual improve-
ment in adaptive domains and revealed improvement in self-care skills, 
daily routines/transitions, household chores, and emotional/behavioral 
and social skills.
Conclusions: These findings indicate the importance of individualized 
and manualized techniques to effectively improve adaptive skills and 
increase independence for successful transition of medical care and 
adult living. results particularly emphasize the importance of parental 
involvement and engagement in the program.
Correspondence: Donna Murdaugh, PhD, Neuropsychology, Children's 
Healthcare of Atlanta, 2897 Jenny Way, Lawrenceville, GA 30044, 
United States. E-mail: donna.murdaugh@choa.org

T. nOVaKOVIC-aGOPIan, G. abraMs, e. KOrnbLITH  
& J. burCIaGa. Goal-Oriented Attentional Self-Regulation 
Training in Veterans with PTSD and mTBI.
Objective: Difficulties in executive control functions are common 
sequelae of both TBi and PTsD. goal-oriented Attentional self- 
regulation (goAls) training was designed to target these deficits with 
attention regulation training applied to participant-defined goals. in 
previous studies individuals with chronic TBi significantly improved 
post goAls, but not control training, on measures of attention/execu-
tive function, functional task performance, and self-report measures of 
emotional regulation (novakovic-Agopian et al 2011, novakovic-Ago-
pian et al 2015), and on goal-directed control over neural processing 
on fMri (Chen, et al 2011). The objective of this ongoing study is 
to assess effectiveness of goAls training in Veterans with comorbid 
PTsD and mTBi
Participants and Methods: Twenty two Veterans with diagnosis of 
PTsD, history of chronic mTBi and mild-moderate executive dysfunc-
tion were randomized to start with either 5 week of goAls or matched 
control psychoeducation (eDu) training. Assessments at baseline and 
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post training included neuropsychological, functional task performance, 
and self-report measures
results: Post goAls training, but not post eDu, participants signifi-
cantly improved on measures of: attention/executive function (overall 
performance, sustained attention, and inhibition); complex functional 
task performance (overall performance, attentional maintenance, 
switching, execution, and memory); and emotional regulation (signifi-
cant symptom decrease on BDi-ii, PCl-M and PoMs)
Conclusions: goAls training may be promising in Veterans with 
concurrent PTsD and chronic mTBi. Training self-regulatory cogni-
tive and emotional control strategies applied to actual situations in 
participant lives and personally relevant goals may provide meaningful 
improvements in cognitive, emotional, and occupational functioning. 
The challenges and importance of: a) assessing change in functioning 
at different levels, and b) using participant-defined goals applied to 
relevant training, will be discussed
Correspondence: Tatjana Novakovic-Agopian, Ph.D, Neurology, UCSF, 
SFVA, 661 Myra way, San Francisco, CA 94127, United States. E-mail: 
tna@cns-site.com

M.e. O’COnneLL. Remote Neuropsychology for Rural 
Dementia Care: Feasibility of, and Adaptations Required for, 
Videoconferenced Support Group and Cognitive Rehabiliation.
Objective: To detail the adaptations required for Telehealth videocon-
ferencing for delivery of a support group and the feasibility of video-
conferenced cognitive rehabilitation.
Participants and Methods: A small sample (N = 10) of rural spouses 
of persons with atypical or young-onset dementia, typically variants of 
frontotemporal dementia, were recruited from the rural and remote 
Memory Clinic for the videoconferenced support group, which was held 
monthly over seven years. For the cognitive rehabilitation trial, six 
urban participants with self-identified subjective memory impairment, 
amnestic mild cognitive impairment, or dementia due to Alzheimer 
disease were randomly assigned to eight weeks of individualized cogni-
tive rehabilitation in-person (n = 3) or via videoconferencing (n = 3).
results: Multiple-baseline single case design demonstrated effectiveness 
of the cognitive rehabilitation irrespective of in-person versus video-
conferenced delivery. For example, items trained with spaced retrieval 
demonstrated improvement, but untrained items remained stable, only 
improving after training. Adaptations for videoconferenced delivery were 
similar for the spousal support group and for cognitive rehabilitation: 
the clinician had to be more explicit with instructions and frequently 
check comprehension. Videoconferencing for a support group or for 
cognitive rehabilitation required that clients be more self-sufficient than 
would occur in-person. Cognitive rehabilitation by videoconferencing 
involved greater reliance on handouts and other on-site props.
Conclusions: our small sample trials suggest videoconferencing, with 
some adaptations to practice, can be used for remote interventions to 
provide rural dementia care. nevertheless, videoconferencing required 
more self-reliance, which would interact with degree of cognitive impair-
ment, and a care partner would likely be needed for delivery of service 
to rural persons with more advance dementia.
Correspondence: Megan E. O'Connell, PhD, Psychology, University of 
Saskatchewan, 9 Campus Drive, Saskatoon, SK S7N 5A5, Canada. 
E-mail: megan.oconnell@usask.ca

s. PaTeL, K.L. VICKers & M.T. sCHuLTHeIs. Simulator 
Discomfort Across Neurological Populations: Who is Most 
Affected?
Objective: Virtual reality (Vr) simulation is a promising tool for reha-
bilitation research; however, discomfort has been reported in the use 
of this technology among healthy participants. less is known about 
the impact of Vr on clinical populations. This study compared types 
of discomfort experienced by individuals with TBi, Ms, and healthy 
controls (HC) while driving in a virtual reality driving simulator (VrDs).

Participants and Methods: licensed drivers were recruited for 2 
driving studies, including 21 with TBi (Mage = 40, 66.7% Male), 44 with 
Ms (Mage = 47.23; 18% Male), and 69 HC (Mage = 40.95; 36.2% Male). 
in both studies, participants drove a standardized VrDs route and 
completed 29-item simulator sickness questionnaires (ssQ) pre- and 
post-drive. This questionnaire was then divided into subscales to assess 
changes in disorientation, nausea, oculomotor, and fatigue symptoms.
results: A 3 (group) x 4 (scale) x 2 (time point) mixed effects AnoVA 
revealed a significant interaction between group and scale, F (6,1088) = 
19.84, p < .01, wherein the TBi group experienced increased oculomotor 
scores between pre- and post-drive, whereas the Ms group experienced 
increases in disorientation, nausea, and fatigue. Also, group and time 
point comparisons revealed a significant interaction, F (2,1088) = 7.21, 
p < .01, indicating that the degree of change in discomfort was depen-
dent on group.
Conclusions: individuals with TBi had the greatest baseline discom-
fort, but experienced the highest increases in oculomotor symptoms. 
individuals with Ms had low baseline discomfort, but experienced large 
increases in nausea, fatigue, and disorientation and were most suscep-
tible to simulation sickness. The HC group were most consistent across 
scales at both pre and post measures. Combined, the findings indicate 
discomfort is variable and different populations experience different 
types of symptoms on VrDs, which may warrant individual clinical 
considerations.
Correspondence: Shyam Patel, PA, United States. E-mail: sdp76@
drexel.edu

r. Perna & J. MCGee. Memory Dysfunction Due to Hemolytic 
Anemia and Hemochromatosis: A Case Study.
Objective: Hemolytic anemia and Hemochromatosis are disorders that 
may affect brain functioning and cause cognitive dysfunction. Both 
disorders may affect brain oxygenation and metabolism and cause 
memory impairment. This case study shows the clinical course of 
cognitive symptoms secondary to these disorders. The person acutely 
developed these disorders and acutely exhibited delirium, and then a 
diverse range of severe cognitive impairments for over one year. This 
case highlights symptoms that occur secondary to these disorders and 
the potential for recovery even after protracted brain dysunction.
Participants and Methods: Ms. T was 36 years old, married and 
healthy, until she woke up one morning with petechae and bruises all 
over her body, went to the er and was diagnosed with ideopathic throm-
bocytopenia (iTP). she was started on iVig imunoglobulin treatment 
and blood transfusions. After several rounds of iVig, Ms. T developed 
hemolytic anemia, and had a hemoglobin level found to be 2 (female 
norm range 12.1-15.1). Head CT was negative, but brief delirium devel-
oped. Her iVig was discontinued, but blood transfusions continued. she 
then developed hemochromatosis (iron accumulation) and persistent 
cognitive problems, specifically short-term memory impairment. More 
than a year after her diagnosis of hemolytic anemia, Ms. T continued 
to exhibit impaired memory.
results: Ms. T had an estimated premorbid iQ in the average range or 
higher, but initially had below average memory testing until she had 3 
months of cognitive rehabilitation and 3 months longer to fully recover 
from her anemia and hemochromatosis. short-term verbal memory 
improved from low average to high average (rBAns, WMs-iV).
Conclusions: Hemolytic anemia and hemochromatosis may cause 
cognitive dysfunction even with normal brain imaging. Though there 
was cognitive impairment at more than one year post hospitaliza-
tion there was subsequently significant cognitive recovery. This case 
presentation may have neuropsychologically diagnostic and prognostic 
implications.
Correspondence: Robert Perna, Neuropsychology/Psychology, TIRR, 
9427 Greenwillow, Houston, TX 77070, United States. E-mail: 
dr.perna@juno.com
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e. POuTIaInen, P. PIeTILä, J. nuKarI, J. saraJuurI & 
s. KOsKInen. Technology Assisted Rehabilitation for Persons 
With Dementia and Their Family Members – A Controlled 
Intervention Study.
Objective: The study aims to find out whether an interactive multi-
disciplinary rehabilitation model at an early phase of dementia has a 
positive effect on Alzheimer disease (AD) patients’ cognition, emotional 
wellbeing and daily living and whether it has an effect on emotional 
wellbeing and coping of their family members.
Participants and Methods: The intervention was designed for persons 
at an early phase of AD under 75 years of age, and their family members. 
The multi-methodological approach consisted of group intervention, 
telerehabilitation and cognitive training (ForAMenCognitive Tablet) 
at home via mobile technology. in this controlled study 28 AD patients 
and 22 family members were randomized to the intervention and 25 
AD patients and 20 family members to the control group. The outcome 
measures were cognitive performance (immediate and delayed memory, 
speed and attention, language, reasoning), mood (DePs, CsDD), quality 
of life (Qol) (Qol-AD) and daily activities (ADl) (ADCD-ADl). Addi-
tionally family members’ mood (BDi-ii), Qol (WHoQol-BreF) and 
coping (CoPe) were evaluated. outcomes were collected at baseline, 
after a 13 week rehabilitation period, and 6 months after the baseline 
measurement.
results: After the 13 week rehabilitation period a significant increase 
was found in the AD patients’ mood according to the patients (DePs) 
(p<.038) as well as according to the reports of their family members 
(CsDD) (p<.007). This effect remained positive during the three and 
half month follow-up period. no significant changes were found in 
rehabilitees’ cognition, Qol or ADl. The AD controls did not show 
any changes. Further, in family members attending to the rehabilita-
tion group a positive value in caregiving increased during the 6 month 
follow-up (CoPe) (p<.023).
Conclusions: The multidisciplinary rehabilitation may be useful in 
alleviating AD patient’s mood symptoms and in supporting coping of 
their family members.
Correspondence: Erja Poutiainen, Rehabilitation Foundation, Po.Box 
39, Helsinki SF-00411 Helsinki, Finland. E-mail: erja.poutiainen@
kuntoutussaatio.fi

s. Pyne, s. MaCOun, K. Kerns & J. MaCsWeen. Effectiveness 
of a Cognitive Intervention on Metacognitive Awareness in 
Children with Attention, Self-Regulation, and Executive Function 
Difficulties.
Objective: This study evaluated whether participating in a 6-week 
cognitive intervention would increase children’s metacognitive skills. 
Metacognition is the ability to use knowledge about one’s cognitive 
processes to change behavior, including self-monitoring, self-evalua-
tion, and cognitive control. These abilities are often poor in children 
with neurodevelopmental disorders, such as Attention Deficit Hyperac-
tivity Disorder, Fetal Alcohol spectrum Disorder, and Autism spectrum 
Disorder.
Participants and Methods: Participants, recruited through schools, 
included children ages 5-11 years identified as having poor attention, 
self-regulation, and/or executive functioning. intervention and control 
groups consisted of 27 (24 M:3 F) and 33 (24 M:9 F) children, respec-
tively. Children completed a computerized attention/working memory 
intervention (Caribbean Quest/CQ), supported by educational assis-
tants (eA’s) who provided metacognitive strategies. Metacognition 
was assessed pre and post intervention using three child measures of 
metacognition (self-report, behavioural ratings, and open-ended ques-
tions) and parent/eA ratings. Follow up data was collected to assess 
maintenance of gains.
results: results showed increased metacognitive awareness on parent 
rating scales and child assessments. After participating in the CQ, chil-
dren were better able to name metacognitive strategies on an open-
ended questionnaire. Parents of younger children (5-7) reported higher 

metacognitive abilities. older children (8-11) performed better on a 
behavioural monitoring task.
Conclusions: These results suggest that participation in cognitive inter-
ventions may help children to improve their metacognitive abilities, 
translating into gains in their ability to monitoring and reflecting on 
their own cognition.
Correspondence: Sarah Pyne, University of Victoria, 431 Walter Ave, 
Victoria, BC V9A 2E6, Canada. E-mail: skpyne@uvic.ca

n. nedLey, F.e. raMIrez & d.e. byrKIT. Violation Conscience 
is Related to Worse Mental Health Among Geriatrics.
Objective: Violation of conscience, by going against one own value 
system has emotional repercussions. The study assesses the effect of 
violation of conscience on depression and anxiety among seniors.
Participants and Methods: Participants that finished an educational 
program and were 55 or older at baseline were included. Those who 
chose to participate met once a week for 2 hours for 8 weeks. The 
nedley Depression recovery Program Assessment Test (registration TX 
7-398-022) was used. it assessed depression level based on standard 
criteria, demographics and anxiety with patient history including the 
question “Do you often do things that go against your conscience?”. The 
depression was classified into 4 categories as none (0-6), mild (7-10), 
moderate (11-19) or severe (20 or more). The anxiety was classified 
into 4 categories as none (0-4), mild (5-8), moderate (9-12) or severe 
(13 or more). The program taught lifestyle changes, like diet, rest, diet, 
exercise, etc. one session taught the importance of not acting against 
their own conscience, in order to decrease stress level.
results: From 5757 total participants from 4 continents, 2825 were 
geriatrics, the group had a mean age of 64.7 (sD 7.2), 70.2% (n=1998) 
were females and 88.9 (n=2512) were Caucasian.
At baseline 370 reported that they were violating their conscience, that 
group had a mean depression 15.6 (sD 6.5) and anxiety 8.9 (sD 4.2). 
At baseline those not violating their consciences (n=2455) had a mean 
depression of 10.8 (sD 7.3) and anxiety 6.2 (sD 4.4). 
At the end of the 8-weeks those that at baseline were violating their 
conscience and at the end stopped, had an end mean depression of 7.4 
(sD 6.3), and anxiety of 4.7 (sD 4.1) while those that continue to violate 
their conscience by the end of the 8-weeks had a group mean depression 
of 9.8 (sD 6.4) and anxiety of 5.6 (sD 3.8).
Conclusions: Violating the conscience was related to higher levels of 
anxiety and depression. it seems that stopping conscience violation is 
important for mental health.
Correspondence: Francisco E. Ramirez, MD, Research, Nedley Clinic, 
20601 West Paoli Lane, Weimar, CA 95736, United States. E-mail: 
eramirez@weimar.edu

a. raPHaIL. Eye-Tracking in Neuropsychology: Using the Eyes as 
the Window to the Mind.
As the field of neuropsychology grows, neuropsychologists have 
continued to develop and refine numerous cognitive tests that allow 
us to learn about the brain and detect cognitive dysfunction in various 
patient populations. simultaneously, related fields such as cognitive 
psychology and neuroscience have utilized technology to provide alterna-
tive methods for studying brain-behavior relationships. one commonly 
used instrument is the eye-tracker, a tool that records eye-movements 
during tasks to provide researchers with additional measures of cogni-
tion that are not possible with more traditional pencil and paper tests. 
eye-trackers not only produce common variables such as completion 
time, but also provide implicit variables such as fixation duration and 
saccade latency that can reveal more specific information such as where 
the participant is looking, what kind of information is distracting, and 
what approach they used. Measuring these sensitive variables is partic-
ularly helpful during more complex tasks because it allows the examiner 
to better understand why a particular diagnostic group may perform 
poorly. Historically, eye-tracking has been minimally used in neuro-
psychological research, despite some unique advantages. For example, 
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one method being employed in research examining visuo-spatial ability 
among individuals with multiple sclerosis is to compare eye-tracking 
variables with conventional neuropsychological variables to interpret 
performance on a visual search task. This combined approach offers 
novel measures of performance allowing comparison of cognitive and 
physical contributions during visuo-spatial tasks. This talk will discuss 
how integrating eye-tracking can enhance our research and assessment 
of patients by producing more specific information that is not possible 
with traditional paper tests.
Correspondence: Ann-Marie Raphail, BA, Psychology, Drexel University, 
136 N 21st St., 2R, Philadelphia, PA 19103, United States. E-mail: 
ar3223@drexel.edu

C. rOssI, s. OTTInO, C. ParrInI, F. CeCCHI, F. CaVaLLO 
& M.r. TIMPanO sPOrTIeLLO. The use of b ioengineering 
techniques in cognitive rehabilitation: a pilot study.
Objective: our research is a pilot study of a wider research project 
concerning the application of a new bioengineering technique in cogni-
tive rehabilitation. The present study consists in two parts. The first 
one aims at evaluating the equivalence between classical re-habilita-
tion instruments (i.e. exercises administered through paper and pencil/
through a personal computer) and novel ones (i.e. a parallel form of 
such exercises administered through a bioengineering device equipped 
with sensors and with sensorized cloth) (BDesC). The second part aims 
at evaluating the usibility of these devises in a pre-clinical group, MCi.
Participants and Methods: 30 healthy subjects (Hs) (13 M) and 10 
MCi subjects (6M).
Two kinds of cognitive exercises were administered: a verbal paired 
associated learning task and a sustained attention task. All subjects 
performed both traditional cognitive tasks (TCT) (i.e. immediate and 
delayed recall of Verbal Paired Associated of WMs-iV and sustained 
Attention task, TAP 2.3) and the parallel forms of these cognitive exer-
cises administered through the bioengineering device (BDesC). Half of 
the subjects performed before TCT and then BDesC, half of the subjects 
viceversa; each subject was randomly assigned to one of those designs.
results: The internal consistency for each exercise has been evaluated 
by Cronbach’s alpha. Paired t-tests were run to exclude differences in 
cognitive performances between the parallel forms of exercises.
Conclusions: The alpha values obtained were above the cut-off of 0.70. 
none significative differences in performances were found comparing 
parallel forms of exercises. such findings showed that both instruments 
are substantially equivalent in re-habilitation of episodic memory and 

sustained attention. Futhermore, our findings demonstrated that innova-
tive exercises like BDesC can train the same cognitive functions of TCT 
and that bioengineering breaks new ground to cognitive rehabilitation.
Correspondence: Chiara Rossi, Dr, Via dei Reani, 27, Firenze 50125, 
Italy. E-mail: chiara.rss@gmail.com

K.L. VICKers, r. CIabaTTOnI & M.T. sCHuLTHeIs. Defining 
the Relationship Between Executive Functioning and Consistency 
in Regimen Adherence.
Objective: Adherence to recommendations is an important predictor of 
rehabilitation outcomes. research has shown that executive functioning 
(eF) relates to adherence, but little is known about this relationship. 
The current study hypothesized that reduced eF would be related to 
poorer consistency in adherence to a behavioral health regimen (i.e., 
variability in time of day regimen events are completed), and that both 
would relate to overall adherence (total events completed).
Participants and Methods: 33 healthy college students (Mage = 
20.03; 63.6% Male) were recruited. Participants were administered 
eF measures, DkeFs Color-Word interference Test (CWi), DkeFs 
Tower Test (TT), and the Trail Making Test (TMT), and completed an 
online stress monitoring regimen 3x daily for seven days, from which 
adherence and consistency were derived.
results: Bivariate correlations revealed a significant association between 
regimen consistency and self-corrected errors on CWi Condition 4 (inhi-
bition/switching), r = .40, p = .04 and a marginal association between 
consistency and TT rule Violations, r = .37, p = .06. no relationship 
was found between consistency and errors on TMT B, r = -.33, p = .10, 
or between consistency and overall adherence, r = .08, p = .70.
Conclusions: results indicated greater errors on eF tasks were related 
to worse consistency, though this did not relate directly to overall adher-
ence. importantly, these data represent the first systematic study of 
consistency in adherence to a behavioral regimen, and provide continued 
evidence that eF is related to some aspects of adherence. Contrary to 
past findings, consistency appeared to represent a separate construct 
from overall adherence, which may indicate that it is a moderator 
(rather than a necessary component) of treatment success. Future 
research aims to understand how the relationship between eF and 
consistency affects regimen adherence among individuals experiencing 
executive dysfunction.
Correspondence: Kayci L. Vickers, MS, Psychology, Drexel University, 
421 S. 15th Street, Apt 3F, Philadelphia, PA 19146, United States. 
E-mail: kayci.vickers@gmail.com

saTurday MOrnInG, February 4, 2017

Ce Workshop 11. How does evidence-based 
Practice address the ‘replication Crisis’ in Clinical 

neuropsychology?

Presenters: david Loring, stephen C. bowden

7:20–8:50 a.m.

d. LOrInG & s.C. bOWden. How Does Evidence-Based Practice 
Address the ‘Replication Crisis’ in Clinical Neuropsychology?
The ‘replication crisis’ in scientific research, including psychology, has 
cast doubt on the trustworthiness of research including clinical research. 
This course will initially review concerns voiced by proponents of the 
‘replication crisis’ and then demonstrate how these concerns have been 
addressed, including by proponents of evidence-based clinical practice. 
Firstly, we will show that in evidence-based practice, not all published 
studies are of equal quality and the ranking of evidence-quality directly 
addresses the non-replication question. secondly, we will illustrate how 

formalized critical-appraisal skills provide clinicians with the tools to 
implement a form of post-publication peer review to evaluate the meth-
ods-quality and clinical relevance of any published study. Clinicians 
who routinely undertake critical appraisal and seek to be guided by 
the highest quality of available evidence will minimize the impact of 
non-replication on their clinical practice and their research output.
As a result of participation in this course, attendees will attain the 
following learning objectives: (1) identify levels-of-evidence; (2) 
describe the critical-appraisal approach for evaluating quality of 
published research; (3) find levels-of-evidence guidelines and learn-
ing-resources for critical appraisal. Prior knowledge – graduate level 
familiarity with research methods in psychology.
Correspondence: David Loring, GA, United States. E-mail: dloring@
emory.edu
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Ce Workshop 12. Constraint-Induced Therapies 
for neurological disorders: Contemporary 

Findings, application to disorders of Movement, 
aphasia, and Visual Perception, and Increased 

Cns neuroplasticity

Presenter: Victor W. Mark

7:20–8:50 a.m.

V.W. MarK. Constraint-Induced Therapies for Neurological 
Disorders: Contemporary Findings, Application to Disorders of 
Movement, Aphasia, and Visual Perception, and Increased CNS 
Neuroplasticity.
The Constraint-induced therapies (Ci therapies) are a family of treat-
ments for diverse neurological disorders that are disabling because of 
their associated learned nonuse or Misuse: the conditioned inhibition or 
maladaptation of purposive activity when compensatory but inefficient 
means are used instead for everyday activities. The resulting disability 
may be counter-conditioned by a Ci therapy program. The Ci Therapy 
research laboratory at the university of Alabama at Birmingham has 
conducted clinical trials of the Ci therapies for over the past 25 years. in 
this course we will review: (1) the basic neuroscience foundation for Ci 
therapies, (2) the theoretical model for learned nonuse, (3) the funda-
mental methods of Ci therapies, (4) the immediate as well as long-term 
functional benefits of Ci therapy for persons with stroke, cerebral palsy, 
TBi, multiple sclerosis, and spinal cord injury, including results from 
numerous randomized Controlled Trials, (5) the validated measure-
ment of learned nonuse in the real world as the preferred outcome 
measure of Ci therapy, (6) the improvements in brain structure on Mri 
following Ci therapies, and (7) the adaptation of Ci therapy methods for 
disorders of leg use, aphasia, and visual perception. We will also review 
video demonstrations of the treatment methods for children and adults 
as well. This workshop will be appropriate for clinicians or researchers 
with intermediate/advanced knowledge of neuroscience, psychology, 
or rehabilitation.
Correspondence: Victor W. Mark, M.D., Physical Medicine and 
Rehabilitation, University of Alabama at Birmingham, 1720 2nd Avenue 
South, SRC 190, Birmingham, AL 35294-7330, United States. E-mail: 
vwmark@uab.edu

Ins business Meeting (business & beignets)

9:00–9:30 a.m.

Poster session 10. Peds 2

9:00–10:15 a.m.

adHd/attentional Functions

J.r. andersOn, J. GunsTad & M. sPITznaGeL. Differential 
effects of coffee on sustained attention for good and poor sleepers: 
Is coffee truly the solution?
Objective: Poor sleep negatively impacts sustained attention/vigilance. 
Many individuals depend on caffeine (e.g., coffee) to counteract the 
cognitive sequelae of poor sleep. Although previous work demonstrates 
that caffeine improves vigilance following laboratory-induced sleep 
deprivation, few studies have naturalistically examined this relation-
ship. We predicted that coffee would restore vigilance in individuals 
reporting a recent history of poor sleep to that of those with good sleep 
quality over a 120-minute period.
Participants and Methods: sixty-nine participants completed two 
randomized, counterbalanced trials consisting of 8oz water or coffee 

(100mg caffeine), followed by cognitive testing. The Pittsburgh sleep 
Quality index assessed recent sleep history, with the established cutoff 
separating individuals with good (gs) and poor sleep quality (Ps). The 
Automated neuropsychological Assessment Metrics-4 standard Contin-
uous Performance Test assessed vigilance at 30, 90, and 120 minutes. 
Vigilance outcomes were assessed via 2(Beverage)*3(Time)*2(sleep) 
AnoVA.
results: A Beverage*Time*sleep interaction (F=3.48, p=.04) was 
found for commission errors; Ps committed more errors than gs at 
90 minutes following coffee (F=6.57, p=.01, ηp

2=.140) but not water 
(p=.13). Analyses also revealed a Time*sleep interaction (F=5.35, 
p=.007) for omission errors; while Ps displayed more omission errors 
than gs regardless of beverage condition, a smaller difference in errors 
was observed following coffee (F=4.64, p=.04, ηp

2=.067) compared to 
water (F=12.33, p=.001, ηp

2=.159) at 90 minutes.
Conclusions: in combination, these findings suggest that consuming 
coffee to counteract poor sleep only partially restores vigilance and may 
reduce accuracy. such practice may have a negative impact on daytime 
outcomes (e.g., work and school performance) in individuals with poor 
quality of sleep.
Correspondence: Jason R. Anderson, Clinical Psychology, Kent State 
University, 1282 Buckingham Gate Blvd, Cuyahoga Falls, OH 44221, 
United States. E-mail: jasreidan@gmail.com

e. Heber, J. HaLPerIn, b. KrOne, a. bedard, I. IVanOV 
& J. neWCOrn. Cognitive and Emotional Control in Youth 
With ADHD, and the Impact of Stimulant and Non-Stimulant 
Treatment.
Objective: To understand the effect of cognitive control on emotional 
control in ADHD youth following medication treatment.
Participants and Methods: ADHD youth(n=72)were randomized to 
receive atomoxetine(ATX) or methylphenidate(MPH). Diagnostic status 
was determined by ksADs-Pl & severity ratings on ADHD-rs 1.5sD 
greater than age+gender means. Conners’ Continuous Performance Test 
ii(2000) provided objective measures of cognitive control:omissions, 
commissions, mean response time(rT), rT variability&detectability. 
emotional control was measured by parent report on the social skills 
rating scale self-control subscale(gresham&elliot,1990).
results: Pre-treatment cognitive control accounted for 36%of the vari-
ance in improvement in emotional control following MPH(p=.003), with 
detectability making the strongest contribution(p=.004). Changes in 
cognitive control following MPH accounted for 23%of the variance 
in treatment response(p =.04), with improvements in detectability 
accounting for a significant portion of improvement in emotional 
control(p=.036). Pre-treatment cognitive control accounted for 28%of 
the variance in treatment response following ATX(p=.02). omission 
errors and rT Variability made the strongest contributions(p=.009 & 
p=.003, respectively). improvements in cognitive control accounted for 
33%of the improvements in emotional control following ATX(p=.02).
Conclusions: Pre-treatment cognitive control is significantly associated 
with change emotional control following treatment with stimulant & 
non-stimulant medications. Changes in cognitive control account for 
significant variance in changes in emotional control following treat-
ment. improvement in emotional control following MPH treatment 
was partially accounted for by improvements in measures of atten-
tional control (i.e., detectability). response to ATX was associated with 
improvements in measures of attention & state regulation. Findings 
provide evidence for the complex relation between neural substrates of 
cognitive & emotional control, & indicate directions for future research.
Correspondence: Anne-Claude Bedard, NY, United States. E-mail: 
ac.bedard@utoronto.ca
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s.e. sCOTT, s. deasLey, T.a. duda & J.e. Casey. Preliminary 
Validation of the BASC-2 in a Canadian Pediatric Sample with and 
without ADHD.
Objective: Adapting psychological tests for valid use with ethnocultural 
groups other than those with whom they were developed may require 
collection of new normative data (grégoire et al., 2008). The 2nd edition 
of the Behavior Assessment system for Children (BAsC-2) is an Amer-
ican norm-referenced test that is used widely in Canada, although no 
empirical studies have investigated this practice. The present study 
aimed to preliminarily validate the use of American normative data 
with Canadian youth who were typically developing or who had ADHD.
Participants and Methods: Archival data from the Parent rating 
scale of the BAsC-2 were used. The sample included 17 participants 
with ADHD and 30 typically developing participants between the ages 
of 9 and 16. A Canadian normative data set was formed using data 
from typically developing participants and a subset of participants with 
ADHD. one sample t tests were used to compare the mean T score of 
participants in the Canadian normative data set to a value of 50, and 
to compare the mean T scores of the ADHD group on the 4 composites 
to the mean profile of the ADHD group in the standardization sample.
results: Mean T scores of participants in the Canadian normative data 
set did not significantly differ from 50 on the externalizing Problems, 
internalizing Problems (iP), and Behavioral symptoms index compos-
ites (all p >.08); the mean T score on the Adaptive skills composite was 
significantly higher than 50 (p =.05), but normatively average. T scores 
of participants with ADHD generated from the Canadian normative data 
did not significantly differ from the mean T scores of the ADHD clinical 
group on 3 composites (all p >.33), but scores were significantly higher 
on the iP composite (p <.05).
Conclusions: Participants in the Canadian normative data set produced 
similar scores using either set of normative data, and ADHD partici-
pants largely conformed to the expected profile of scores, providing 
preliminary evidence of the validity of using American normative data 
with the studied groups.
Correspondence: Joseph E. Casey, ON, Canada. E-mail: jecasey@
uwindsor.ca

C. CassILL & d. TuCKer. Differences of Attentional Impairment 
in Obstructive Sleep Apnea and ADHD.
Objective: By definition, Attention Deficit Hyperactive Disorder 
(ADHD) involves problems with attention. Although not inherent to 
the diagnosis, it has been shown that obstructive sleep Apnea (osA) 
leads to problems with attention as well. What has not been clearly 
elucidated is how these problems with attention differ between diag-
noses. The purpose of this study is to determine if osA and ADHD lead 
to identifiably different patterns in performance on a task of attention.
Participants and Methods: out of 67 participants recruited from 
a clinical population, 30 were diagnosed with osA (30 male) while 
37 were diagnosed with ADHD (17 male). There were no significant 
differences for education (ADHD M= 14.99, sD= 2.83; osA M=14.58, 
sD=2.66) and WAsi-2 FsiQ (ADHD M=103.43, sD=15.38; osA 
M=104.33, sD=14.10). The groups differed for age (ADHD M=38.78, 
sD=13.69; osA M=53.87, sD=12.71). 32/37 ADHD ss and 24/30 
osA ss were right handed. Conners’ Continuous Performance Test ii 
(CPT-2) was used to assess attention.
results: logistical regression controlling for age was used to determine 
differences in performance on the CPT-2 between the ADHD and osA 
group (chi square=27.794, p=0.001, df=9). Age was entered into the 
first block of the regression resulting in an r2=0.329. The CPT-2 vari-
ables were entered in the second block resulting in an r2=0.454. The 
resulting classification was correct for 81.1% for ADHD and 76.7% for 
osA. of the CPT-2 variables, hit reaction time block change showed 
a trend towards significance (c2= 3.59, p=0.058) and standard error 
block change was significant (c2=5.157, p=0.023).
Conclusions: looking further at these relationships, the ADHD group 
had a slowing of reaction time over the course of the task, whereas the 
osA group did not. Both groups showed and increase in response time 

variability over time. However, this was more pronounced in the osA 
group potentially reflecting greater difficulty with the arousal compo-
nents of attention in this group. implications for diagnosis and treatment 
will be discussed.
Correspondence: Carolyn Cassill, B.S., Austin Neuropsychology, 711 
W 38th Street, F2, Austin, TX 78705, United States. E-mail: carolyn.
cassill@utexas.edu

e. Craun, s. KaPLan & M.M. WOnG. Differential working 
memory abilities for youth with attention deficits.
Objective: impairments in working memory (WM) have been suggested 
to play an important role in attention deficits (Barkley, 1997). WM 
provides temporary storage and manipulation of information needed 
to make goal directed decisions and is comprised of different domains 
(i.e., spatial, verbal, and nonverbal) (Baddeley, 1992). research has 
demonstrated those with attention deficits exhibit shortfalls in some 
domains of WM over others (Martinussen et al., 2005). Therefore, the 
present study assesses whether youth with attention deficits symptoms 
demonstrate differential associations between verbal working memory 
(VWM) and nonverbal working memory (nVWM).
Participants and Methods: 110 community-dwelling youth and their 
parents completed diagnostic interviews and a neuro-battery, as part of 
a larger longitudinal study on sleep and health. For this study, the VWM 
and nVWM subtests of the stanford Binet-5 and attention problems and 
ADHD subscales in the Child Behavioral Checklist were used.
results: Multiple linear regressions were conducted to assess attention 
deficits and VWM and nVWM functioning. Attention problems and 
ADHD subscales were used to predict to VWM and nVWM. signif-
icant associations were found among attention problems (r2=0.08, 
F(1,109)=9.02, p<.005) and ADHD subscales (r2=0.04, F(1,109)=4.12, 
p<.05) and VWM. Attention problems and ADHD symptoms did not 
predict nVWM. specifically, attention problems predicted VWM  
(b=-0.18 (0.06), p<.005), but not nVWM (b=-0.01 (0.08), p=.883). 
similarly, ADHD subscale predicted VWM (b=-0.15 (-.191), p<.05), 
but not nVWM (b=-0.04 (.09), p=.663).
Conclusions: These results suggest that those with attention deficits 
have differential abilities in the realm of WM. As these neurocognitive 
deficits have been associated with functional impairments, such as lower 
academic performance and achievement, more research is needed to 
conceptualize cognitive abilities with youth with attention deficits. This 
study was supported by the national institute of Health under award 
number r01AA020364.
Correspondence: Elizabeth Craun, Idaho State University, 275 La Valle 
Strada, Pocatello, ID 83201, United States. E-mail: craueliz@isu.edu

a.n. deVITO, P. sInGH, M. TOMb & b. Turner. Do Anxiety 
Symptoms Moderate Working Memory Performance in 
Underserved Children?
Objective: To evaluate the effect of anxiety symptoms on the relation-
ship between inattention and working memory in a clinical sample of 
underserved children.
Participants and Methods: This sample was a subset of a larger clin-
ical sample referred for a neuropsychological evaluation due to primary 
concern of learning disability or ADHD (n=107, 68% male). inclusion 
criteria consisted of FsiQ > 85, age between 8-16 years old (M=10.68, 
sD= 2.26), and no history of severe psychiatric or neurological compli-
cations. Children were required to have the BAsC-ii, CPT, and nePsy 
Auditory Attention (nAA) and response set omissions (nrs) as part of 
their original testing battery to be included in the study. Approximately 
95% of the sample endorsed diverse racial or ethnic backgrounds, with 
70% endorsing Hispanic ethnicity. Children who were not english-dom-
inant were excluded from analyses.
results: Bivariate correlations among measures of inattention and the 
working memory (WM) index on the WisC-iV were examined. Child-re-
ported BAsC-ii inattention scores, the CPT-ii omissions T-score, and 
nAA and nrs scaled scores were examined on WM through hierarchical 
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linear regression analyses (HlM). Child-reported BAsC-ii anxiety 
scores were used as moderators. non-verbal iQ, sex, and age were 
included as covariates.
HlM analyses revealed main effects that approached significance for 
child reports of inattention and anxiety on WM, and an interaction effect 
that approached significance (B=70.67, p=0.07). A main effect for the 
nAA approached significance, and an interaction effect for nAA and 
child reported anxiety yielded significant results (B=115.10, p=0.05). 
no significant main effects or interactions were found for the CPT or 
nrs.
Conclusions: This study offers a preliminary examination of neuro-
cognitive data in a clinical sample of underserved children. interaction 
effects of self-reported anxiety and attention depended on how attention 
was measured in this sample.
Correspondence: Alyssa N. DeVito, M.A., Child and Adolescent 
Psychiatry, Columbia University, 635 W. 165th Street, 6th Floor, New 
York, NY 10032, United States. E-mail: and2129@tc.columbia.edu

d. deWey, a. VOLKOVInsKaIa & C. MCMOrrIs. Quality of Life 
in Adolescents with Developmental Coordination Disorder and 
Attention Deficit/Hyperactivity Disorder.
Objective: An individual’s perception of their own well-being, referred 
to as quality of life (Qol), can be influenced by physical, psychological, 
and social factors. Children with neurodevelopmental disorders such 
as Developmental Coordination Disorder (DCD) and Attention Deficit/
Hyperactivity Disorder (ADHD) have been found to have lower Qol 
than typically developing children. Few studies, however, have inves-
tigated Qol in adolescents with these neurodevelopmental disorders.
Participants and Methods: Forty-four adolescents participated. Based 
on performance on standardized measures, nine had DCD only, 10 
evidenced ADHD only, nine met criteria for co-occurring DCD and 
ADHD, and 16 were typically developing. Participants completed the 
kiDsCreen-52, a self-report measure that assesses ten dimensions 
of Qol: physical well-being, psychological well-being, moods and 
emotions, self perception, autonomy, parent relation and home life, 
financial resources, peers and social support, school environment, and 
bullying.
results: no significant group differences were found for total raw score 
on the kiDsCreen-52. investigation of dimensions scores revealed a 
significant group difference on physical well-being, F (3, 40) = 3.67,  
p = .020. Post hoc comparisons showed that adolescents in the DCD 
only (p = .092) and co-occurring DCD and ADHD (p = .067) tended to 
score lower than those in the typically developing group.
Conclusions: Adolescents with DCD and/or ADHD did not display 
lower overall Qol compared to typically developing peers. However, 
youth with DCD only and co-occurring DCD and ADHD perceived that 
their Qol in terms of physical activity, energy and fitness as lower 
than that of typically developing youth. This finding is consistent with 
research that has found that youth with DCD are less physically active 
and fit than those without DCD. As there is limited research on Qol 
in adolescents with DCD, studies with larger sample sizes are needed to 
confirm the findings of the present study.
Correspondence: Deborah Dewey, PhD, Paediatrics, University of 
Calgary, Owerko Centre, University of Calgary, 2500 University Dr. 
NW, Calgary, AB T2N 1N4, Canada. E-mail: dmdewey@ucalgary.ca

T.a. duda, J.e. Casey, a.M. O’brIen, n. FrOsT & 
a.M. PHILLIPs. Attenuated Graphomotor Procedural Learning 
in Children and Adolescents with ADHD.
Objective: research indicates children, adolescents, and young adults 
with ADHD frequently present with motor difficulties, including hand-
writing problems and reduced automatization and procedural learning 
of motor skills (Adi-Japha et al., 2011; Brossard-racine et al., 2015; 
Duda et al., 2014; koziol et al., 2013). There are no studies, however, 
investigating the development of graphomotor procedural learning in 
children with ADHD. The present study sought to determine if children 

and adolescents with ADHD would demonstrate reduced procedural 
learning of a graphomotor program relative to typically developing peers 
as indicated by an objective measure of graphomotor automatization 
and fluency.
Participants and Methods: Thirty-two children and adolescents with 
(n = 16) and without ADHD (n = 16) who did not differ significantly in 
age, iQ, and ses participated in the study. each group of participants 
practiced a novel grapheme on a digitizing tablet 30 times. Participants 
with ADHD discontinued stimulant medication (n = 2) or were medi-
cation naïve (n = 14).
results: Control participants demonstrated a statistically significant 
improvement in graphomotor fluency from the beginning to the end of 
practice, T = 2, z = -2.534, p = .009, r = -0.448, whereas participants 
with ADHD did not, T = 4, z = -1.810, p = .074, r = -0.32.
Conclusions: Consistent with findings in adults with ADHD, results 
provide evidence that graphomotor procedural learning in children 
and adolescents with ADHD may be attenuated relative to typically 
developing peers. Attenuation of learning versus no learning is empha-
sized noting near-significant improvement in the ADHD group and a 
medium effect size. Findings have implications for future research that 
may inform remediation of handwriting difficulties, academic accom-
modations, and using digitizing technology as a neuropsychological 
assessment instrument.
Correspondence: Thomas A. Duda, PhD, Psychology, University of 
Windsor, 401 Sunset Avenue, Windsor, ON N9B 3P4, Canada. E-mail: 
dudat@uwindsor.ca

a. Feder, s. COurreGe, K. bOress & r. sKeeL. Examination 
of Revisions to a Measure Designed to Detect ADHD Simulators.
Objective: The present study evaluated a revision of new self-report 
measure, the ADHD symptom infrequency scale (Asis), developed to 
identify individuals exaggerating symptoms in order to meet the criteria 
for Attention-Deficit/Hyperactivity Disorder (ADHD). The current work 
follows item analysis of a previous pilot study that provided initial 
evidence of the utility of the Asis.
Participants and Methods: A four group comparisons model (control, 
ADHD-diagnosed, an undiagnosed but possible, and analogue simula-
tors) examined differences in endorsement rates across the measure. 
A total of 227 participants recruited online through Mechanical Turk 
completed questionnaires. Validity checks were included to screen for 
adherence to instructions and sufficient effort. Analyses were completed 
with 152 participants (65% female, 81% Caucasian, mean age = 35,  
sD = 11.5). Participants completed both the Barkley Adult ADHD 
rating scale and the novel measure. Both the ADHD and control 
groups were instructed to answer honestly, and the simulator group 
was instructed to complete the questionnaires as if trying to convince a 
doctor they had ADHD.
results: items meant to detect symptom exaggeration were endorsed 
at a significantly higher rate for simulators compared to the other three 
groups, F(3, 148) = 87.71, p < .001. The optimal cut point resulted in 
a positive predictive value of 90% and a negative predictive value of 
80% for distinguishing simulators from ADHD-diagnosed. item level 
analysis revealed a subset of items that were particularly effective in 
discriminating between groups.
Conclusions: This study suggests that the ADHD symptom infrequency 
scale has potential as a reliable and valid measure of ADHD that is 
sensitive to malingering and exaggeration of symptoms.
Correspondence: Abigail Feder, Psychology, Central Michigan 
University, 126 Amor Lane, Saint Johns, MI 48879, United States. 
E-mail: helbl1aj@cmich.edu

n. FeIrsen & a. CHaCKO. Executive Functioning and 
Hyperactivity in Youth with ADHD.
Objective: The literature suggests that basic cognitive processing defi-
cits are related to the manifestation of hyperactivity in ADHD, but the 
exact nature of this relationship remains nebulous. As such, the goal 
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of this study was to evaluate patterns of motor activity in children 
with ADHD as they completed behavioral inhibition (Bi) and working 
memory (WM) tasks; specifically, this study aimed to identify a shared 
mechanism between cognitive and motoric impairment in children with 
ADHD.
Participants and Methods: 130 youth (ages 7-10) diagnosed with 
ADHD were included. The Automated Working Memory Assessment 
(AWMA) was used to objectively measure WM ability. The A-X Contin-
uous Performance Test (AX-CPT) was used to objectively measure Bi. 
Motor activity was recorded throughout the evaluations using two accel-
eration-sensitive devices (Actigraphs).
results: There were no significant differences between groups (chil-
dren with an identified WM deficit/no WM deficit) with regard to level 
of hyperactivity (F(1,127) = 0.30, p = 0.58) when the entire sample 
was included. However, when medicated children were excluded, 
those with WM deficits displayed a significantly higher level of motor 
activity (F(1,86) = 5.59, p = 0.02). There were no significant differ-
ences between groups (Bi deficit/no Bi deficit) with regard to level of 
hyperactivity (F(1,125) = 0.95, p = 0.33), and this did not change after 
medicated children were excluded (F(1,84) = 0.70, p = 0.40).
Conclusions: This study documented that unmedicated children with 
WM deficits display significantly higher levels of activity than children 
without a deficit in this area. However, this study failed to show any 
significant relationship between Bi and hyperactivity in this population. 
This suggests that there may be shared underlying mechanisms between 
WM and hyperactivity, or that the two domains are functionally related. 
This could have clear behavioral treatment implications, which will be 
discussed in further detail.
Correspondence: Nicole Feirsen, Psychology, Graduate Center, CUNY, 
205 W 88TH ST, APT 7D, NEW YORK, NY 100242349, United States. 
E-mail: nicolefeirsen@gmail.com

L. FerenC, H. sCHneIder, M. ryan & e.M. MaHOne. Parent-
Reported Adaptive Functioning in Preschoolers With or Without 
ADHD.
Objective: Children with ADHD demonstrate more psychosocial and 
adaptive difficulties than peers without ADHD. Adaptive skill deficits 
are especially prominent in school age children with ADHD, and occur 
beyond those predicted by iQ alone. Assessing adaptive skill develop-
ment in young children with ADHD is imperative, so that treatment 
and intervention can be introduced at earlier ages. nevertheless, studies 
assessing the relationships between adaptive functioning, iQ and execu-
tive control in preschoolers with ADHD are more limited.
Participants and Methods: Participants included 111 children ages 
4-5 years (60 with ADHD, 51 typically developing children—TD). The 
ADHD group was screened for language disorders and autism, and met 
modified DsM-iV criteria. group differences were examined for the 
discrepancy scores between adaptive skills (Vineland Domain scores) 
and FsiQ. Associations with ADHD symptoms (Conners’ scales) and 
executive functions (BrieF-P) were examined within the ADHD group 
for adaptive scales showing group differences.
results: The ADHD group showed adaptive skill deficits (relative to 
iQ) compared to the TD group for Vineland Communication and social 
domains, and the Adaptive skill Composite (all p<.01). Within the 
ADHD group, all three discrepancy scores were significantly associ-
ated with ADHD symptom severity and overall executive dysfunction 
(BrieF-P geC), both p<.01.
Conclusions: Adaptive skill deficits (beyond those predicted by iQ) are 
present in preschool-age children with ADHD, and are associated with 
severity of ADHD symptoms and level of executive dysfunction. social 
and communication skills appear most prominently affected, and (along 
with executive functions) may be a critical target for early intervention.
Correspondence: Lisa Ferenc, MA, BS, AA, Neuropsychology, Kennedy 
Krieger Institute, 1750 E. Fairmount Ave, 3rd floor, Baltimore, MD 
21231, United States. E-mail: ferenc@kennedykrieger.org

s. Gau. Comparison of neuropsychological functioning between 
adults with early- and late-onset DSM-5 Attention-Deficit/
Hyperactivity Disorder.
Objective: Diagnostic and statistical Manual of Mental Disorders, 5th 
edition (DsM-5) elevated the age-of-onset criterion in ADHD. We 
compared neuropsychological functioning between adults with DsM-5 
Attention-Deficit/Hyperactivity Disorder (ADHD) whose onset before 
and after 7 years old and non-ADHD controls.
Participants and Methods: neuropsychological functions, measured 
by Cambridge neuropsychological Test Automated Battery, were 
compared among (1) ADHD, onset < 7 years (n = 118); (2) ADHD, onset 
between 7 and < 12 years (n = 32); (3) non-ADHD controls (n = 117).
results: After adjusting for age, sex and psychiatric comorbidity, 
both ADHD groups showed poorer performance in several neuropsy-
chological functions. only the early-onset group performed worse in 
alertness (reaction Time) and planning (stocking of Cambridge) than 
non-ADHD controls. There was no difference in the neuropsychological 
functioning between the two ADHD groups.
Conclusions: DsM-5 criteria for adult ADHD is not too lax in terms of 
neuropsychological functioning.
Correspondence: Susan Shur-Fen Gau, MD., Ph.D., Psychiatry, 
NATIONAL TAIWAN UNIVERSITY HOSPITAL & COLLEGE OF 
MEDICINE, No 7, Chun-Shan South Road, Taipei 10002, Taiwan. 
E-mail: gaushufe@ntu.edu.tw

b. GraVes, L.r. KIVIsTO, T.a. duda & J.e. Casey. Predicting 
Academic Achievement Using Intelligence, Executive Functioning, 
and Socioeconomic Status in Children With and Without ADHD.
Objective: research has found that socioeconomic status (ses), intel-
ligence (iQ) and executive functioning (eF) all contribute to academic 
achievement (AA). Considering the cognitive deficits in ADHD are 
primarily deficits of eF, this domain may have a greater impact on AA 
in children with ADHD, compared to their peers. no published study 
to date has examined the relation of these combined factors on AA in 
children with and without ADHD. The aim of the current study was 
to investigate the impact of iQ, ses, and eF on AA in children. it was 
hypothesized that the study variables would differentially predict AA 
for the ADHD and non-ADHD groups.
Participants and Methods: Children with (n=17) and without ADHD 
(n=30) aged 9-15 (38% female) were recruited as part of a larger study. 
Children completed the Vocabulary, Digit span, Coding, and Block 
Design subtests of the WisC-iV and the Word reading, spelling, and 
Math Computation subtest of the WrAT-4. eF was estimated by parent 
reports on the BAsC-2 eF index. Family ses was estimated using the 
Hollingshead index.
results: T-tests revealed the ADHD and non-ADHD group did not 
significantly differ on iQ, ses, age, gender, and AA (average of WrAT-4 
subtests combined). The only significant difference revealed the ADHD 
group had greater eF impairment. linear regression analyses were then 
conducted for the ADHD and non-ADHD groups using eF, iQ, and ses 
to predict AA. in the ADHD group, eF was a significant predictor of AA, 
but ses and iQ were not. For the non-ADHD group, both ses and iQ 
were significant predictors of AA, while eF was not.
Conclusions: The current study suggests that difficulties with AA may 
be influenced by different factors for children with and without ADHD. 
Findings suggest that eF, rather than iQ or ses, predicts AA in children 
with ADHD, supporting the use of differential learning strategies and 
assessment tools.
Correspondence: Bryanna Graves, Clinical Neuropsychology, 
Psychology, University of Windsor, 466 Campbell Avenue, Windsor, ON 
N9B2H4, Canada. E-mail: graves.bryanna@gmail.com
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M. JOrGensOn, H. TaM, M. VasserMan & n. GuILLery. 
Impact of ADHD on Receptive Language in Children With and 
Without Language Impairment.
Objective: ADHD and language impairment (li) commonly co-occur. 
Children with ADHD alone may also have difficulty listening and 
following directions due to inattention. research has found that children 
with ADHD without li struggle with higher-level listening compre-
hension. our aim was to compare receptive language skills in children 
with ADHD, li, and comorbid ADHD/li to examine the impact of 
inattention on these skills.
Participants and Methods: A clinically-referred sample of children 
(n=189) completed a comprehensive neuropsychological battery that 
included measures of listening comprehension and following directions.
results: listening comprehension and following directions composites 
were significantly correlated with FsiQ and digit span (Ds), but not with 
parent reported working memory impairment. Few children with ADHD 
without li demonstrated deficits in receptive language, while nearly a 
third of children with li did, regardless of ADHD status. group differ-
ences in performance on tests of listening comprehension were observed 
(F(2)=8.339, p=0.001), where children with ADHD only performed 
better than those with li. These group differences remained signifi-
cant when FsiQ and Ds were included as covariates. Approximately 
13% of children with ADHD alone demonstrated significant difficulties 
following verbal directions as compared to 33% of children with li and 
27% of children with ADHD/li, but between-group differences were no 
longer significant when FsiQ or Ds scores were included as covariates.
Conclusions: in a clinical sample of children with ADHD and/or li, 
children with ADHD alone did not demonstrate significant deficits on 
receptive language tasks. Additionally, the presence of ADHD in addi-
tion to li did not appear to further exacerbate difficulties with listening 
comprehension and following directions. These findings suggest that 
poor performance on measures of receptive language in children with 
ADHD should not be attributed to ADHD symptomatology alone, and 
may indicate more significant language problems.
Correspondence: Meghan Jorgenson, Psy.D., Child and Adolescent 
Psychiatry, NYU Langone Medical Center, 1 Park Avenue, 7th Floor, 
New York, NY 10016, United States. E-mail: meghan.jorgenson@nyumc.
org

a. KandasaMy, s. VOeLKer, J. HaKIM-LarsOn & 
n. MCneVIn. The Influence of Impulsivity on Standardized 
Digital Test Performance.
Objective: Technological advances are changing the landscape of the 
practice of psychology. Advances in assessment procedures, such as 
the digitization of popular cognitive tests, provides opportunities for 
adapting eye tracking tools to obtain additional information during 
testing. The purpose of this study was to determine if the administra-
tion of a digital standardized test can provide further insight into the 
multifaceted construct of impulsivity, a behaviour difficult to measure 
using traditional paper-and-pencil testing.
Participants and Methods: Participants were 64 undergraduate 
students (50 women, 14 men) at an ethnically diverse, medium-sized, 
university in southwestern ontario. eye-tracking data (fixation dura-
tion, pupil dilation, latency to initiate, and saccadic speed) as well as 
reaction time were recorded during administration of the Peabody 
Picture Vocabulary Test, Fourth edition Digital stimulus Book (PPVT-
iV) and were used to predict impulsivity, as measured by the Barratt 
impulsiveness scale, eleventh edition. Demographic factors such as 
ADHD diagnosis, gender, age, and ses were collected.
results: Hierarchical regressions indicated slower reaction time and 
smaller pupil dilation predicted greater impulsivity; but not fixation 
duration, latency to initiate, or saccadic speed. greater impulsivity 
predicted lower PPVT-iV standard scores, but not percent correct or 
number of self-corrections. impulsivity was related to both gender and 
an ADHD diagnosis. PPVT-iV scores were associated with age and 
household income.

Conclusions: Findings lend insight into potential concerns about 
whether standardized test performance is representative of examinees’ 
abilities, given the relationship between impulsivity and performance. 
The use of an impulsivity or reaction time measure in combination with 
the assessor’s behavioural observations has the potential to increase 
objectivity and enhance test validity. The present study can help guide 
future research in evolving assessment processes and practical uses of 
eye tracking.
Correspondence: Abirami Kandasamy, Clinical Psychology, Psychology, 
University of Windsor, 2255 University Avenue West, Apartment 306, 
Windsor, ON N9B1E6, Canada. E-mail: kandasaa@uwindsor.ca

K. KInGery, K. LeIKen, C. sIdOL & J. ePsTeIn. Brain Activity 
During Periods of Longer Reaction Times: Event-Related Potential 
Comparisons of Children With and Without ADHD.
Objective: The objective of the present study was to investigate the 
neurophysiological basis of long reaction times (rTs) that are a well-es-
tablished phenomenon among patients diagnosed with Attention Deficit 
Hyperactivity Disorder (ADHD).
Participants and Methods: Children (ages 7-12) diagnosed with 
ADHD (n=25) and typically developing controls (n=26) completed an 
auditory go/no-go computerized task while electroencephalography 
(eeg) was collected. Terciles were created for each individual’s reaction 
times on correct “go” trials (i.e., fast rTs/medium rTs/slow rTs). eeg 
activity in parietal electrodes (P3/Pz/P4) between stimulus onset to 900 
msec was averaged for all epochs within each individual’s terciles and 
the magnitudes and latencies of the peak amplitudes for each tercile 
were identified. Main effects of group on tau, a measure of extended 
rTs, was investigated. linear mixed models were conducted with group, 
tercile, and their interaction as independent variables separately for 
amplitude, latency, and area under the curve (AuC) for the parietal 
stimulus-locked waveform.
results: There was no main effect of group for tau. A main effect of 
tercile was found for the peak amplitude but not the peak latency with 
long rT terciles having the lowest peak amplitude. There was also a 
significant main effect of tercile when comparing AuC across terciles 
indicating that longer rTs are associated with less positive activation 
overall within the specified time window. There were no group differ-
ences in peak amplitude or peak latency nor were there any significant 
group*tercile interactions.
Conclusions: study results indicated that long rTs appear to be related 
to lower erP peaks during stimulus processing. This seems to be true 
across children with ADHD as well as typically developing controls. 
This study adds to a growing body of literature documenting distinct 
cognitive processes during instances of long rTs.
Correspondence: Kathleen Kingery, M.A., 6611 Greenfield Drive, 
Cincinnati, OH 45224, United States. E-mail: kingery.kate@gmail.com

L.r. KIVIsTO, n. FrOsT, T.a. duda & J.e. Casey. Sleep 
Problems in Children With and Without ADHD Using the BEARS 
Sleep Disorder Screening Tool.
Objective: Children with Attention-Deficit/Hyperactivity Disorder 
(ADHD) have been found to have more problems with falling asleep, 
sleep anxiety, awakenings during the night, and daytime sleepiness, in 
comparison to children without ADHD. The BeArs sleep screening 
Tool (BeArs) has been found to be a useful clinical screening tool to 
elicit specific information regarding children’s sleep. There is currently 
very little research using the BeArs, and no literature assessing sleep 
problems in ADHD using the BeArs. The purpose of this study was 
to determine whether children with ADHD have more parent reported 
sleep problems than children without ADHD using the BeArs. it was 
predicted that children with ADHD would have more reported sleep 
problems in all five areas assessed by the BeArs than children without 
ADHD.
Participants and Methods: Archival data collected from a commu-
nity sample of children with (n=17) and without ADHD (n=31) ages 
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9-15 were analyzed (38% female). Children and their parents provided 
demographic information. Parents independently completed the BeArs 
and Conners-3.
results: logistic regression revealed that children with ADHD were 
4.37 times more likely to have one or more sleep problems than chil-
dren without ADHD on the BeArs, β = -1.473, se = 0.651, p = .024, 
nagelkerke r2 = .150, χ2(1) = 5.537, p = .019. individual items of the 
BeArs were examined using Fisher’s exact test and found that only one 
item (awakenings during the night) was endorsed significantly more for 
children with ADHD (p < .001).
Conclusions: The study supports the BeArs as a useful tool for 
screening sleep problems in children with ADHD. sleep problems are 
often not adequately assessed during intake interviews for children. 
ADHD symptoms in adolescents have also been found to be negatively 
correlated to duration of sleep. For children with ADHD it is critical that 
sleep problems are assessed, as their presence can impact symptomology, 
and advise treatment.
Correspondence: Lynette R. Kivisto, Honors BA Psychology, Psychology, 
University of Windsor, 401 Sunset Avenue, Windsor, ON N9B3P4, 
Canada. E-mail: kivistol@uwindsor.ca

C. LeVITCH, s.a. GOdOVICH, e. Meyers & a.K. rOy. Emotion 
Attribution Impairments, Biases, and Development in Children 
with Attention Deficit/Hyperactivity Disorder and Severe Emotion 
Dysregulation.
Objective: The aim of this study was to examine emotion attribution 
development and accuracy as well as the presence of a hostile attribution 
bias in young children (5-9 yrs) with symptoms of emotion dysregula-
tion and social impairment.
Participants and Methods: Three groups of children were determined 
based on a clinician-administered parent interview (ksADs-Pl): 80 
children with severe emotional dysregulation, as evidenced by frequent, 
impairing outbursts (seD), 61 children with ADHD without outbursts 
(ADHD), and 51 healthy controls (HC). Children completed the Assess-
ment of Children’s emotion skills (ACes). The ACes measures emotion 
attribution (eA) accuracy and biases and was divided into (1) social 
behaviors and situations and (2) labeling facial expressions. one-way 
AnoVAs were used to examine group differences in eA accuracy and 
biases and correlations were used to examine the relationship between 
eA accuracy and age.
results: There were no significant differences among the groups on 
measures of eA accuracy in response to faces or behaviors/situations 
(F(2,188)=2.83, p=.061; F(2,189)=2.40, p=.093). However, children with 
seD demonstrated slightly worse eA accuracy for behaviors/situations 
than HCs, and children with ADHD demonstrated slightly worse eA 
accuracy for faces than children with seD. There were no group differ-
ences in anger biases (F(2,189)=2.84,p =.061). eA accuracy for behav-
iors/situations improved with age in all groups (HC: r=.54, p=.000; 
ADHD: r=.56, p=.000; seD: r=.62, p=.000); only children with seD 
improved in eA accuracy for faces with age (r=.32, p=.005).
Conclusions: The results of this study indicate the continued devel-
opment of emotion attribution from contextual scenarios throughout 
childhood. in addition, it provides partial support for impairments on 
context-based emotion attribution tasks among children with severe 
emotion dysregulation compared to healthy controls, which further 
informs our understanding of specific emotion attribution deficits in 
psychiatric populations of children.
Correspondence: Cara Levitch, BAS, Psychology, Fordham University, 
151 East 31st Street, Apt 17G, New York, NY 10016, United States. 
E-mail: clevitch@fordham.edu

J. LOnGOrIa, d. MarICLe & d. MILLer. A revised model of 
attentional constructs within the Test of Everyday Attention for 
Children: Results from exploratory factor analysis with a mixed 
clinical sample.
Objective: This study examined the latent variables that underlie the 
Test of everyday Attention for Children (TeA-Ch) in a mixed clin-
ical sample. Three attentional constructs–selective attention, sustained 
attention, and attentional control– are reported to exist within the 
TeA-Ch; however, no studies have examined construct validity using 
exploratory factor analytic (eFA) techniques.
Participants and Methods: Participants with the following primary 
diagnoses were included: ADHD (N=59), learning or language disorder 
(N=45), seizures (N=25), head injury (N=42), neurovascular trauma 
(N=25), congenital (N=17), and other (N=33). The nine TeA-Ch 
subtests (sky search, Map Mission, score!, score DT, sky search DT, 
Code Transmission, Walk, Don’t Walk, Creature Counting, and oppo-
site Worlds) were dependent variables. A secondary eFA was conducted 
after several variables cross-loaded in the initial eFA.
results: A two-factor model emerged as the best fit for the data and 
explained 77% of the variance. The root mean square error of approxi-
mation fit index (.00) indicated good fit. Map Mission (.93) and oppo-
site Worlds (.52) loaded significantly on factor one. score! (.82), score 
DT (.92), and Code Transmission (.74) loaded significantly on factor 
two.
Conclusions: A three-factor attentional model did not emerge in a 
mixed clinical sample of disorders associated with attentional dysfunc-
tion. Factor one appears to represent selective visual attention, whereas 
factor two appears to represent sustained auditory attention. only five 
of the nine subtests were significant measures of the two attentional 
constructs. These results suggest a more conservative model defined by 
attentional demands and sensory processing modality should be used 
to interpret the factor structure of the TeA-Ch. it will be beneficial to 
examine the construct validity of the newly released TeA-Ch2 with eFA 
techniques and a sample of clinical disorders associated with inattention.
Correspondence: Jennifer Longoria, School Psychology, Psychology and 
Philosophy, Texas Woman's University, CFO 702, P.O. Box 425470, 
Denton, TX 76204-5470, United States. E-mail: jlongoria1@twu.edu

M. LOTT & d.W. beebe. The impact of sleep restriction on 
sustained attention among healthy adolescents.
Objective: The influence of sleep on adolescents’ sustained attention 
has been understudied with mixed results from correlational and exper-
imental studies (de Bruin et al., 2016). The present study evaluated 
the impact of sleep restriction on adolescent sustained attention using 
a modified psychomotor vigilance task (PVT), a computerized measure 
of sustained attention and response speed.
Participants and Methods: one-hundred sixty-nine healthy adoles-
cents ages 14 - 17 years participated in a 3-week sleep manipulation 
protocol, involving a baseline week followed by cross-over, counter-
balanced sleep conditions, including a sleep restriction (sr) condition 
(6.5 hours in bed per night for five nights) and an enhanced sleep (es) 
condition (10 hours in bed per night for five nights). Adherence to 
sleep protocol was monitored using self-report measures and actigraphy 
(Micro Motionlogger sleep Watch®).
results: linear mixed modeling was used to evaluate the effect of sleep 
on adolescents’ PVT performance. results showed an overall effect of 
sleep condition on PVT reaction times (rT; F = 8.63, p = .004) and 
attentional lapses (F= 7.526, p = .007). However, effects were moder-
ated by order. Those who completed the es condition first showed faster 
average rT (366.93ms, sD = 53.75) and fewer lapses (8.77, sD = 8.87) 
during the er condition compared to adolescents who completed the 
sr condition first (average rT = 399.13, sD = 66.18; average lapses = 
13.16, sD = 11.86). Those who completed sr condition first showed 
minimal difference between the sr and the es condition.
Conclusions: sleep duration had an overall impact on sustained atten-
tion and response speed, but these effects were moderated by the order 
of conditions. Adolescents first assigned to the sr condition showed 
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minimal improvement in PVT performance when the es condition 
followed. This may be due to a carry-over effect, suggesting that adoles-
cents may take longer than a week to recover from a restricted sleep 
condition.
Correspondence: Mark Lott, Ph.D., Division of Behavioral Medicine & 
Clinical Psychology, Cincinnati Children's Hospital Medical Center, 
3333 Burnet Avenue, MLC 3015, Cincinnati, OH 45229, United States. 
E-mail: mark.lott@cchmc.org

a.J. LunderVOLd, J. Meza, M. HysInG & s. HInsHaW. Early 
inattentive behavior predicts high school academic achievement 
across two culturally and diagnostically diverse samples.
Objective: To investigate childhood inattentive behavior as a predictor 
of future academic success in two diagnostically and culturally diverse 
samples, taking the impact of the child’s intellectual function and sex 
into account.
Participants and Methods: samples: (a) a us all-female sample 
predominated by youth with ADHD (Berkeley girls ADHD longitu-
dinal study [(BgAls]), and (b) a sample recruited from a norwegian 
population based sample (the Bergen Child study [BCs]). inattentive 
behavior and intellectual function were assessed via the same measures 
in the two samples; academic achievement scores in high school were 
country-specific.
results: Childhood inattentive behavior predicted academic achieve-
ment in both samples, with the strongest effect in the BgAls sample 
including a large subgroup of children with ADHD. intellectual function 
was another strong predictor, but left the effect of inattention statis-
tically significant when covaried in regression analyses. A sex-specific 
analysis of the BCs sample revealed that the direct effect of inattention 
was not mediated by intellectual function in girls, while intellectual 
function fully mediated the effect in boys.
Conclusions: The effect of early signs of inattention on future academic 
success was found across the two samples, supporting arguments for not 
restricting remediation procedures to a specific diagnostic group. Future 
multicenter studies with pre-planned common inclusion criteria should 
be performed to increase our understanding of sex differences across 
culturally and diagnostically diverse samples.
Correspondence: Astri J. Lundervold, PhD, Department of Biological 
and Medical Psychology, University of Bergen, Jonas Lies vei 91, Bergen 
5009, Norway. E-mail: astri.lundervold@uib.no

a.J. LunderVOLd, T. bøe & a. LunderVOLd. Prediction of 
academic achievement in adolescents from teacher reports of 
inattention in childhood - a classification study.
Objective: inattentive behavior is associated with academic problems. 
The present study investigates primary school teacher reports on nine 
items reflecting different aspects of inattention, with an aim to reveal 
patterns of behavior predicting high-school academic achievement. 
To that end, we used different types of pattern analysis and machine 
learning methods.
Participants and Methods: The children (n = 2397) participated in 
the Bergen Child study (BCs). Teacher ratings on the inattention items 
from snAP-iV was obtained when the children were 7 – 9 years old, 
and their academic achievements were available from an official school 
register when attending high-school (16 - 19 years old). scores of inat-
tention and academic achievement were at a categorical level, and were 
analyzed by including a multinominal logistic regression, classification 
and regression trees, random forest, support vector machine and multi-
layer neural networks. We used cross validation techniques, calculation 
of confusion matrices, and assessment of feature importance. For all 
methods we used the caret package in r.
results: Boys obtained higher inattention scores and lower academic 
scores than girls. inattention related to sustained attention and distract-
ibility turned out to have the highest predictive value of academic 
achievement level across the selected statistical analyses. The most 

successful classification rate was found between the inattention items 
and the highest level of achievement scores.
Conclusions: A pattern of early problems related to sustained attention 
and distractibility predicted academic achievement at high-school. This 
pattern was fairly consistent across different statistical classification 
models. A wider range of variables should be included in future studies 
to strengthen the predictive power of the statistical models.
Correspondence: Astri J. Lundervold, PhD, Department of Biological 
and Medical Psychology, University of Bergen, Jonas Lies vei 91, Bergen 
5009, Norway. E-mail: astri.lundervold@uib.no

M. MarTIneLLI, s. MOsTOFsKy & K.s. rOsCH. Binge eating is 
associated with delay discounting and BMI in children with ADHD.
Objective: Attention-deficit/hyperactivity disorder (ADHD) is linked 
to increased rates of both obesity and binge eating in children, possibly 
due to overlap in behavioral characteristics (e.g., atypical response to 
reward) and neurobehavioral circuitry. For instance, greater delay 
discounting (i.e., preference for smaller-sooner rather than larger-later 
reward) has been observed in individuals with ADHD as well as those 
with obesity and/or binge eating, yet no study has investigated delay 
discounting as a transdiagnostic process for these disorders. There-
fore, this study incorporated measures of binge eating (Be) and BMi 
to examine for differential associations with delay discounting (DD) 
among children with and without ADHD.
Participants and Methods: Children age 8-12 with ADHD (n = 53) 
and typically developing (TD) controls (n = 25) completed a mone-
tary DD task. Partial correlations (controlling for intellectual reasoning 
ability) between DD, Be symptoms on the Children’s Binge eating 
Disorder scale (C-BeDs), and BMi were examined within diagnostic 
group. linear regressions were conducted to determine whether diag-
nostic group moderated the relationship between (1) DD and BMi and 
(2) Be symptoms and BMi.
results: greater DD was associated with greater Be symptoms for 
children with ADHD (r = -.336, p = .015), but not for TD children 
(r = -.233, p = .273). For children in the ADHD group, greater Be 
symptoms was associated with higher BMi z-score (r = .366, p = .008), 
but this relationship was not present for TD children (r = -.119, p = 
.578). Diagnosis marginally moderated the relationship between DD 
and BMi (β = -.210, p = .077) and between Be symptoms and BMi (β 
= .202, p = .070).
Conclusions: These findings suggest that children with ADHD with 
greater Be symptoms display a stronger preference for immediate 
reward and higher BMi z-scores. Further research on delay discounting 
is necessary in order to inform our understanding of the behavioral 
overlap between ADHD, binge eating, and obesity.
Correspondence: Mary Martinelli, Kennedy Krieger Institute, 716 N. 
Broadway St., Suite 331, Baltimore, MD 21205, United States. E-mail: 
marymartinelli12@gmail.com

M. MarTIneLLI, s. MOsTOFsKy & K.s. rOsCH. Investigating 
the Impact of Cognitive Load and Motivation on Response Control 
in Relation to Delay Discounting in Children with ADHD.
Objective: Attention-deficit/hyperactivity disorder (ADHD) is char-
acterized by deficits in impulse control across a range of behaviors, 
from simple actions to those involving complex decision-making (i.e., 
preference for smaller-sooner versus larger later rewards). This study 
investigated whether changes in motor response control with increased 
cognitive load and motivational contingencies are associated with deci-
sion-making in the form of delay discounting (DD) among children 
with and without ADHD.
Participants and Methods: Children with ADHD (n = 26) and typi-
cally developing (TD) controls (n = 40) completed a standard go/no-go 
(gng) task, a gng task with motivational contingencies, a gng task 
with increased cognitive load, and two measures of delay discounting 
that differ in the extent to which the delays and rewards are experienced 
in real-time.
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results: Children with ADHD exhibited greater DD than TD controls 
when making decisions about immediately consumable rewards deliv-
ered in real-time, but not when the choices involved money. A greater 
decline in response control with increased cognitive load was uniquely 
associated with greater DD on the real-time task for children with 
ADHD, but not TD children. The effect of motivational contingencies 
on response control was not associated with DD for either group.
Conclusions: The findings from this study help to inform our under-
standing of the factors that influence deficient self-control in ADHD, 
suggesting that impairments in cognitive control may contribute to 
greater delay discounting in ADHD.
Correspondence: Mary Martinelli, Kennedy Krieger Institute, 716 N. 
Broadway St., Suite 331, Baltimore, MD 21205, United States. E-mail: 
marymartinelli12@gmail.com

e. MCGLade, M. LeGarreTa, e. bueLer & d. yurGeLun-
TOdd. Speed and Attention in Veterans with and without a History 
of Suicide Attempts.
Objective: suicide rates of Veterans in 2000 were 20% higher than 
would be anticipated after accounting for age and gender effects and 
60% higher than expected in 2010 (Hoffmire et al., 2013). A number 
of neurocognitive domains have been related to suicidal behaviors, 
including attention (keilp et al., 2008). However, very limited data 
have been reported in veterans. The current study examined attention 
performance in veterans with and without a history of suicide attempts.
Participants and Methods: Forty-nine veterans between the ages of 
18 and 55 participated in the study. Veterans completed the Columbia 
suicide severity rating scales (Cssrs) to assess history of suicide 
attempts. Twenty-seven participants reported no history of suicide 
attempt (HC) and 22 reported a history of suicide attempts (sA). 
Participants completed additional clinical and neurocognitive measures 
including the ruff 2&7 selective Attention Test (ruff 2&7), Hamilton 
Depression scale (HAM-D), and Hamilton Anxiety inventory (HAM-A).
results: Participants in the sA group performed more slowly on the 
ruff 2&7 Automatic Detection speed (p=0.01), ruff 2&7 Controlled 
search speed (p=0.004), and ruff 2&7 Total speed compared to HC 
(p=0.01). interestingly, clinical state symptoms of depression and 
anxiety (HAM-A/HAM-D scores) were not related to ruff 2&7 speed 
scores.
Conclusions: Veterans with a history of suicide attempts showed 
decreases in automatic detection speed and controlled search speed 
compared to those without suicide attempts. Decreases in sustained 
attention were not related to symptoms of depression or anxiety, 
suggesting that current mood does not fully account for these differences 
in attention. Further research should examine the role of attention in 
decision making as it relates to suicide behavior and to further identify 
neurobiological differences that underlie cognitive performance and 
suicidality.
Correspondence: Erin McGlade, PhD, Diagnostic Neuroimaging Lab, 
University of Utah, 383 Colorow Dr, Salt Lake City, UT 84108, United 
States. E-mail: erin.mcglade@hsc.utah.edu

a. MLOdnICKa, J. HaLPerIn, y. nOMura & y. Hurd. Impact 
of Neurodevelopmental Genes on the Trajectory of ADHD severity: 
A Pilot Study.
Objective: Attention-deficit/Hyperactivity Disorder (ADHD) is a 
chronic neurodevelopmental disorder characterized by symptoms of 
inattention and hyperactivity, and is associated with delays in neural 
development.
Participants and Methods: To assess the association of genes involved 
in neurodevelopment with symptoms of ADHD, saliva was collected 
and genotyped from 128 participants from a longitudinal study of 
preschoolers who were followed annually for 7 years. We examined four 
single nucleotide polymorphisms (snPs) in genes associated with neuro-
development: neuregulin-1 (nrg-1; snP rs3924999), neurotropin-3 

(nT-3; snP rs6489630), brain-derived neurotrophic factor (BDnF; 
rs6265), and regulator of g protein signaling 4 (rgs4; rs951439).
results: Hierarchical linear modeling revealed that neuregulin-1 and 
neurotropin-3 were associated with symptoms of inattention and hyper-
active at age 3-4; however, these genes did not impact the trajectory 
of the inattentive and hyperactive symptoms over development. early 
environmental factors such as maternal diabetes, maternal substance 
use (tobacco, alcohol, illicit drug) were also analyzed along with each 
of the genetic factors. Maternal gestational diabetes and nrg-1 risk 
allele, maternal gestational diabetes and BDnF, alcohol and nrg-1, 
and illicit drug use and nT-3 were all associated with greater inattentive 
and hyperactive symptoms at age 3-4.
Conclusions: Although the sample size is small for genetics study, these 
findings can inform future investigations in understanding the neuro-
development and heritability of ADHD.
Correspondence: Agnieszka Mlodnicka, Psychology, CUNY Graduate 
Center - Graduate Center, 65-30 Kissena Blvd, Department of 
Psychology, New York, NY 11367, United States. E-mail: amlodnicka@
gmail.com

J.M. neLsOn, s. OdMan & n. neGrI. Comparison of Adolescents 
and Adults With Purely Inattentive Type ADHD and Combined 
Type ADHD on Speeded Cognitive and Academic Measures: 
Implications for the Sluggish Cognitive Tempo Construct.
Objective: The purpose of this study was to investigate the presence 
of purely inattentive ADHD (i.e., no hyperactive-impulsive symptoms) 
in individuals with ADHD and compare these individuals to those with 
combined type ADHD on speeded cognitive and academic measures. The 
validity of purely inattentive ADHD has been questioned and its prev-
alence has been estimated to be low if it is a valid diagnostic category 
(Murphy & gordon, 2004). Purely inattentive ADHD is potentially more 
associated with underactivity than it is with hyperactivity and therefore 
these individuals may be particularly prone to sluggish cognitive tempo.
Participants and Methods: Participants were individuals diagnosed 
with ADHD via a neuropsychological evaluation at a university-based 
clinic. Participants and parents completed measures of childhood and 
current ADHD symptoms. Dependent variables included the integrated 
Auditory and Visual speed Quotients, Wechsler Adult intelligence scale 
Processing speed index, Woodcock-Johnson Tests of Cognitive Abili-
ties retrieval Fluency, and Woodcock-Johnson Tests of Achievement 
Academic Fluency Cluster.
results: Approximately 20% met the criteria for purely inattentive 
ADHD, although prevalence varied based on informant type and time 
of symptom rating (i.e., childhood or current). Participants with purely 
inattentive ADHD demonstrated significantly slower retrieval fluency 
than did those with combined type ADHD. A marginally significant 
difference was found for processing speed. groups did not differ on 
reaction time and academic fluency measures.
Conclusions: A substantial proportion of participants with ADHD were 
individuals who did not experience any hyperactive-impulsive symp-
toms. These participants demonstrated slower retrieval fluency and 
processing speed than did those with combined type ADHD, providing 
some support for the hypothesis that purely inattentive ADHD is asso-
ciated with sluggish cognitive tempo.
Correspondence: Jason M. Nelson, Ph.D., Regents' Center for Learning 
Disorders, University of Georgia, 337 Milledge Hall, Athens, GA 30602, 
United States. E-mail: jmnelson@uga.edu

a.M. PHILLIPs, a.M. O’brIen, T.a. duda & J.e. Casey. 
Symptoms of Hyperactivity/Impulsivity and Increased Error Rates 
on Graphomotor Tasks Using a Digitizing Tablet.
Objective: Children with ADHD often experience problems with 
writing, which can involve problems with spelling and written expres-
sion. in addition, these children tend to commit more non-linguistic 
errors related to motor programming (i.e., non-phonetic letter inser-
tions/omissions/substitutions; Adi-Japha et al., 2007) and kinematic 
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aspects of writing (i.e., illegible material and/or inappropriate speed; 
Brossard et al., 2008). The purpose of the present study is to investigate 
whether parent ratings of ADHD symptomology using the Conners 3 
rating form correlates with the number of errors achieved on grapho-
motor tasks using a digitizing tablet.
Participants and Methods: Participants (n=40) included a community 
sample of children and adolescents aged 9-15 (Mage= 11.8 years), of 
whom 16 met diagnostic criteria for ADHD. Participants completed 
three graphomotor tasks of varying complexity using a WACoM Cintiq 
21uX digitizing tablet and MoveAlyzer software. Completion of the 
Conners 3 parent rating form was used to assess ADHD symptomology, 
including hyperactivity/impulsivity (Hi), inattention (in), and executive 
functions (eF).
results: A medium strength and significant positive correlation was 
found between number of errors made on the handwriting tasks and 
Conners 3 Hi scores, r(38) = 0.33, p = 0.04. no such relationship was 
found for in, eF, or ADHD index scores.
Conclusions: Children experiencing elevated symptoms of hyperac-
tivity/impulsivity as reported by parents make more errors on digital 
graphomotor tasks. This study suggests some ecological validity for a 
performance-based measure (i.e., errors on a digital graphomotor task) 
significantly correlating with a clinical, parent report measure (i.e., 
Conners 3 Hi score) in a mixed sample of children with and without 
ADHD.
Correspondence: Amanda M. Phillips, University of Windsor, 401 Sunset 
Ave., Windsor, ON N9B 3P4, Canada. E-mail: phill11b@uwindsor.ca

K.s. rOsCH, K. HIrabayasHI, d. CrOCeTTI & s. MOsTOFsKy. 
Differential correlations between subcortical volumes and delay 
discounting in children with and without ADHD.
Objective: Attention-Deficit/Hyperactivity Disorder (ADHD) is char-
acterized by increased delay discounting (i.e., preference for smaller, 
immediate over larger, delayed rewards) and reduced subcortical 
volume. This study examined the relationship between delay discounting 
and the volume of the globus pallidus, putamen, caudate, and thalamus 
in a large sample of children with ADHD and typically developing (TD) 
children.
Participants and Methods: Participants included 74 children with 
ADHD and 56 TD children. High resolution T1-weighted 3D MPrAge 
images covering the whole brain were acquired and subcortical struc-
tures were automatically extracted. Participants also completed two 
delay discounting (DD) tasks involving choices between immediate and 
delayed rewards of either playing a preferred game in real-time (real-
time DD) or a classic discounting task involving choices about money 
(classic DD). Partial correlations and linear regression were employed to 
determine whether the relationship between subcortical volumes and DD 
was moderated by diagnostic group after accounting for Age, intellectual 
ability, and total cerebral volume.
results: in the full sample, greater delay discounting (i.e., less area 
under the curve) on the classic DD task was significantly associated 
with greater volume of the left and right putamen (left: r=-.213, p=.016; 
right: r=-.265, p=.003) and the right globus pallidus (r=-.198, p=.025). 
There were no significant correlations with the real-time DD task 
(rs<.14, ps>.12). Diagnostic group moderated the relationship between 
classic DD and volume of the left and right putamen (ps=.001 and .006), 
left and right thalamus (ps=.001 and .005), and left and right globus 
pallidus (ps=.040 and .032), such that greater volume predicted greater 
delay discounting among TD children only.
Conclusions: These findings suggest that the relationship between 
subcortical volumes and delay discounting differs for children with 
ADHD and typically developing controls.
Correspondence: Keri S. Rosch, Ph.D., Neurology, Kennedy Krieger 
Institute, 716 North Broadway, Baltimore, MD 21205, United States. 
E-mail: ksrosch@gmail.com

K.s. rOsCH, K.L. sWeeney, e.M. MaHOne & s. MOsTOFsKy. 
Neuropsychological Correlates of Delay Discounting in Girls and 
Boys with ADHD.
Objective: Attention-Deficit/Hyperactivity Disorder (ADHD) is char-
acterized by increased delay discounting (i.e., preference for smaller, 
immediate over larger, delayed rewards), and executive dysfunction, 
including deficits in response inhibition, working memory, and atten-
tion regulation. This study examined the relationship between delay 
discounting and executive dysfunction in a large sample of children 
with ADHD, oversampled for girls, compared to same-sex typically 
developing (TD) children.
Participants and Methods: Participants included 8-12 year-old chil-
dren with ADHD (n=99; 29 girls) and their TD peers (n=57, 19 girls). 
Participants completed two delay discounting (DD) tasks involving 
choices between immediate and delayed rewards of either playing a 
preferred game in real-time (real-time DD) or a classic discounting task 
involving choices about money (classic DD), as well as a computerized 
visuospatial working memory task (spatial span) and a go/no-go (gng) 
task. Parent ratings of executive function in daily activities (BrieF) 
were also examined.
results: sex moderated the relationship between commission error rate 
and real-time DD among children with ADHD (β=2.3, p=.023), such 
that greater delay discounting on the real-time DD task correlated with 
more commission errors among girls with ADHD (r=-.411, p=.033), but 
not among boys with ADHD (r=.058, p=.634). However, sex did not 
moderate the relationship between parent-reported behavior regulation 
and real-time DD (β=1.38, p=.171), although this relationship was 
robust among girls with ADHD (r=-.501, p=.009), and was not signif-
icant among the larger sample of boys with ADHD (r=-.163, p=.201).
Conclusions: These findings suggest that among girls with ADHD, 
those who display a stronger preference for immediate reward also 
display greater response disinhibition. Furthermore, parent rated 
behavior dysregulation in daily activities is related to delay discounting 
in children with ADHD, regardless of sex.
Correspondence: Keri S. Rosch, Ph.D., Neurology, Kennedy Krieger 
Institute, 716 North Broadway, Baltimore, MD 21205, United States. 
E-mail: ksrosch@gmail.com

a.n. sIMOne & J. HaLPerIn. Persistence of ADHD Symptoms, 
not Remission, is Associated with Working Memory Difficulties 
at 8-years-old.
Objective: To examine in a longitudinal sample of children whether 
working memory (WM) performance acts as a function of persistence 
or remission of symptoms of attention-deficit/hyperactivity disorder 
(ADHD). it was hypothesized that those children who persisted with 
ADHD from preschool through school-age, and not those who showed 
a diminution in symptoms, would perform significantly worse on WM 
at 8-years-old as compared to controls.
Participants and Methods: The sample consisted of 144 8-year-old 
children who were initially recruited at preschool age deemed as either 
“at-risk” for ADHD or “typically-developing” based on the presence or 
absence of inattentive and/or hyperactive/impulsive symptomatology. 
seventy-one children demonstrated persistence of ADHD symptoms in 
which they were “at-risk” at preschool age and met formal DsM-5 
criteria for a diagnosis of ADHD at 8-years-old (ADHD-Persisters); 
21 children were “at-risk” for ADHD as preschoolers but showed a 
remission of ADHD symptoms at 8-years-old (ADHD-remitters); and 
52 children were “typically-developing” preschoolers and did not meet 
criteria for an ADHD diagnosis at 8-years-old (Controls). WM was 
obtained from the WMi of the Wechsler intelligence scale for Children 
integrated - Fourth edition (WisC-iV integrated). Data were analyzed 
using AnoVA with group (ADHD-Persisters vs. ADHD-remitters vs. 
Controls) serving as the between-subjects factor and WMi score serving 
as the outcome measure.
results: The groups significantly differed on WM ability at 8-years-old 
(p < 0.001). Post hoc comparisons revealed that ADHD-Persisters 
performed significantly worse on WM as compared to Controls  
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(p < 0.001), whereas ADHD-remitters did not significantly differ from 
ADHD-Persisters (p = 0.12) or Controls (p =.56) on WM performance.
Conclusions: Findings indicate that improvement of WM is potentially 
related to ADHD symptom remission.
Correspondence: Ashley N. Simone, Psychology, The Graduate Center- 
CUNY, 335 Somerston Road, Yorktown Heights, NY 10598, United 
States. E-mail: ashleyn.simone@gmail.com

K.L. sWeeney, M. ryan, H. sCHneIder, L. FerenC, 
e.M. MaHOne & M. denCKLa. Developmental Trajectory of 
Motor Deficits in Preschool Children with and without ADHD.
Objective: Motor deficits persisting into late childhood (>7 years) are 
associated with increased executive and cognitive dysfunction, likely 
due to shared neural circuitry. identifying young children at risk for 
anomalous neurological development by examining motor deficits is 
critical. The study assessed developmental trajectory of motor deficits 
in children with ADHD during early childhood, compared to typically 
developing (TD) children.
Participants and Methods: Participants included 61 children (31 
ADHD, 30 TD) ages 4-7 years (62% male) who participated in three 
visits (T1, T2, T3), each one year apart (T1=48-71, T2=60-83, 
T3=72-95 months). Variables examined include Total overflow, Finger 
Tapping Time, Finger sequencing Time from the revised Physical and 
neurological examination for subtle signs (PANESS). Main effects for 
group, visit and the group-by-visit interaction were examined through 
linear mixed effects (lMe) models, with follow-up inquiry of visit and 
group differences at T1 vs. T2 and T2 vs. T3.
results: There were significant main effects for group (favoring TD) for 
overflow and Finger Tapping Time (both p<.05), and for time (perfor-
mance improving over time) for all 3 variables (all p<.05), but not 
significant group-by-time interactions for any variables. For overflow 
(p=.003), Finger Tapping (p=.017), and Finger sequencing (p=.014), 
performance across groups improved significantly between T1 and T2. 
Performance continued to improve significantly between T2 and T3 for 
Finger sequencing (p<.001), but not for overflow or Finger Tapping.
Conclusions: By age 4 years, children with ADHD manifest significant 
deficits in motor control and speed. For ADHD and TD children, motor 
control and speed improve rapidly between ages 4 and 7 years, with 
the most rapid improvements occurring before age 6. Motor overflow 
and skeletomotor speed (finger tapping) are sensitive markers of motor 
development in children as young as 4 years, but finger sequencing may 
be less sensitive to anomalous development due to delayed competency.
Correspondence: Kristie L. Sweeney, Master of Science, Neuropsychology, 
Kennedy Krieger Institute, 124 Pleasant Hill Road, Owings Mills, MD 
21117, United States. E-mail: Sweeney@kennedykrieger.org

s.K. TadrOus-Furnanz. Does processing speed contribute to 
the far transfer effects of Cogmed Working Memory Training on 
Reading Comprehension?
Objective: reading skills are more strongly associated with processing 
speed than with working memory. our aim was to examine whether chil-
dren with attention deficits who showed more improvement in reading 
following computerized working memory training would have faster 
processing speed.
Participants and Methods: We offered 20 students aged 7 to 17 who 
had been identified with difficulties in learning and attention, five half-
hour sessions per week of Cogmed working memory training over a 
period of 5 weeks. There were 17 who met the inclusion criterion for 
this study of WiAT-iii Pseudoword Decoding scores greater than 85. 
They underwent 6-hour neuropsychological evaluations before and after 
CogmedTM Training that included the WisC-iV and WiAT-ii. Cogmed 
index improvement, is a measure of effort and achievement from the 
computer-based adaptive system.
results: There was a mild trend toward a significant improvement 
in reading Comprehension from pre- to posttraining, t(13) = 1.63, 
p = .13. even with the Cogmed index improvement controlled, this 

gain in reading approached a correlation with processing speed,  
r(12) = .50, p = .07
Conclusions: Faster processing speed uniquely contributes to improve-
ment in reading comprehension following working memory training 
with Cogmed. students with adequate processing speed may therefore be 
able to benefit from the far transfer effects of working memory training 
on their reading comprehension
Correspondence: Sandy K. Tadrous-Furnanz, MA, Psychology, Fuller 
Theological Seminary, 670 N. Hill Avenue, Apt # 6, Pasadena, CA 
91106, United States. E-mail: sandytadrous@fuller.edu

e. VOGT, K.a. rITCHIe, d.e. Marra, r. sCHneIder, 
J. HOeLzLe & P. MarsHaLL. Convergence of ADHD Symptom 
Report and Neuropsychological Tests.
Objective: invalid performance and symptom report confounds differ-
ential diagnosis. This study investigated the convergence of self-reported 
ADHD symptoms with performance on neuropsychological tests before 
and after participants with suspected invalid performance/symptom 
report are removed from analyses.
Participants and Methods: Three hundred thirty adults [M age 26.81 
(8.02)] were referred for an evaluation to determine whether a diagnosis 
of ADHD is warranted. Patients completed symptom and performance 
validity, neuropsychological, and self-report measures. ninety-nine 
adults were identified as giving invalid performance based on symptom 
and performance validity testing.
results: When all patients were considered, self-report of inattention 
was significantly associated with ten measures of memory, attention, 
working memory, and processing speed (r range = -0.13 to -0.24,  
p < .05). self-report of hyperactivity/impulsivity was significantly asso-
ciated with fifteen measures of memory, attention, working memory, 
and executive functioning (r range = -0.12 to -0.26, p < .05). in contrast, 
when individuals with suspected invalid performance were removed 
from analyses, the majority of the correlations between self-report 
of ADHD symptoms and neurocognitive functioning decreased and 
were non-significant (Fischer r to z transformation range -1.6 to -3.2;  
p < .05). Color-word interference remained associated with self-reported 
inattention (r = .16, p < .05) while symbol search and digit symbol 
coding were associated with self-reported hyperactivity (r’s = .19,  
p < .05).
Conclusions: Many clinicians consider the convergence of data when 
deciding whether to diagnosis ADHD. self-report of ADHD symp-
toms may appear to converge with performance on various cognitive 
measures, however this may be an artifact of failing to identify invalid 
performance or symptom report. This research adds to a growing liter-
ature documenting the importance of evaluating symptom and perfor-
mance validity during clinical research.
Correspondence: Elisabeth Vogt, MS, Psychology, Marquette University, 
2928 N 84th Street, Milwaukee, WI 53222, United States. E-mail: 
elisabeth.vogt@marquette.edu

K. WOOTen, L. COLeMan & d.G. neMeTH. Addressing 
the Sustained Attentional Problems of ADHD Ultra-rapid 
Metabolizers.
Objective: The genomind study is a test used to determine an indi-
vidual’s genetic affinity for certain types of medications. According to 
genomind, an ultra-rapid metabolizer is an individual who “breaks 
down medication very quickly to process it out of the body” (2016). 
These individuals are essentially at risk for low blood levels of the drug. 
in other words, they are less likely to respond to certain medications 
because the drugs are processed too quickly in their body (2016). This 
is quite disconcerting for an individual who has twice failed medication 
management. The purpose of this poster presentation is to explore this 
phenomenon; especially in relationship to Attention Deficit Hyperac-
tivity Disorder (ADHD) ultra-rapid metabolizers.
Participants and Methods: The neuropsychological and metabolic 
profiles of 10 individuals diagnosed with ADHD will be presented. These 
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physician- referred individuals were all evaluated and treated at The 
neuropsychology Center of louisiana (nClA) in Baton rouge, loui-
siana. They were referred because of the lack of efficacy of previous 
medication management.
results: These individuals were evaluated and placed on efficacious 
medication regimes with excellent academic and behavioral outcomes. 
These interventions will be highlighted.
Conclusions: These case studies point to the value of utilizing atten-
tional and genetic testing to develop appropriate interventions. This 
approach is far less frustrating for neurodevelopmentally impaired 
individuals than using the more typical “trial-and-error” approach to 
psychopharmacology.
Correspondence: Kortney Wooten, B.S., 4611 Bluebonnet Blvd., Suite 
B, Baton Rouge, LA 70809, United States. E-mail: kortneywooten@
ymail.com

a. KIrsCH, K. deane, T. COMbs, s. ayLWard & e. HeIdeMan. 
Discriminative Power of Rey-Osterrieth Complex Figure Test for 
Attention-Deficit/Hyperactivity Disorder Compared to Other 
Attention and Executive Functioning Measures.
Objective: The rey-osterrieth Complex Figure Test (roCF), which 
requires reproduction of a detailed drawing, immediately and after a 
delay, relies on attention and executive functioning (shin, Park, Park, 
seol, & kwon, 2006). Previous studies have indicated that children with 
Attention-Deficit/Hyperactivity Disorder (ADHD) perform worse than 
controls on the roCF (seidman et al., 1995); however, the discrimi-
native utility of the roCF, as compared to other measures of attention 
and executive function, is unknown.
Participants and Methods: This study compared the discriminative 
function of the roCF for ADHD, to other common measures of attention 
and executive function (CPT, DkeFs, BAsC-Attention and Hyperac-
tivity scales) in a clinically referred sample of 262 children/adolescents 
(range=3-22 years, 38% females, 49% ADHD).
results: results from logistic regression revealed that neither the roCF 
immediate (B=-.01, S.E.=.01, p=.301) nor the roCF delayed (B=-.02, 
S.E.=.01, p=.100) were predictive of whether children received ADHD 
diagnoses or not. However, the recognition subtest of the roFC was 
predictive (B=-.06, S.E.=.03, p=.038). CPT hit rate (B=.02, S.E.=.01, 
p=.024), move accuracy on the tower subtest of the DkeFs (B=-.12, 
S.E.=.05, p=.019), BAsC attention problems (B=.07, S.E.=.02, p<.001), 
and BAsC hyperactivity (B=.04, S.E.=.01, p=.002) were also significant 
predictors of diagnosis.
Conclusions: This study indicated that many measures of attention and 
executive functioning, as well as the immediate and delayed subtests of 
the roCF, are not significantly or uniquely predictive of ultimate diag-
nosis. However, the roCF recognition test may be useful in conjunction 
with other measures to diagnose attention problems in pediatric samples.
Correspondence: Alexandra Kirsch, Psychology, Loyola University 
Chicago, 6301 N. Sheridan Rd.,, Apt 24P, Chicago, IL 60660, United 
States. E-mail: akirsch@luc.edu

assessment/Psychometrics/Methods (Child)

a. KIrsCH, K. deane, T. COMbs, s. ayLWard & e. HeIdeMan. 
Correlates of Rey-Osterrieth Performance Across Memory, 
Attention, and Visual-Spatial Functioning in a Referred Pediatric 
Sample.
Objective: The rey-osterrieth Complex Figure Test(roCF), requires 
individuals to reproduce a complicated drawing, immediately and after a 
delay, and relies on numerous neurocognitive functions, including visu-
ospatial abilities, memory, attention, planning, and working memory 
(shin, Park, Park, seol, & kwon, 2006). This study was designed to 
examine which of these functions are most related to performance on 
roCF in a pediatric sample to better understand its clinical utility.

Participants and Methods: This study compared the strength of 
clinical correlates of roCF performance, including visuospatial abil-
ities(Beery VMi), memory(CMs/CVlT), attention(CPT), executive 
functioning(DkeFs–Color-Word, Verbal Fluency, Tower), and working 
memory(WisC-iV/V) in a clinically referred sample of 262 children/
adolescents(range=3–22 years, 38% females).
results: The roCF immediate and delayed scores were correlated, in the 
order of strength, with the working memory subscale of the WisC (rs=.26-.26,  
ps=.001-.002), the DkeFs verbal fluency subtest (rs=.24-.25,  
ps=.001-.002), Beery VMi (rs=.20-.26, ps=.001-.006), the CMs 
story-immediate (rs=.20-21, ps=.011-.022), the DkeFs tower-
rule violations (rs=.17-.20, ps=.011-.019), the CMs story-delayed  
(rs=.16-.18, ps=.038-.048), and CPT commissions (rs=.16-.17, 
ps=.023-.027). The roCF immediate score, but not delayed, was 
correlated with DkeFs tower achievement (r=.18, p=.016) and the 
CVlT-Total (r=.17, p=.017). neither subscale was correlated with 
other subscales of the CPT, DkeFs, or CMs.
Conclusions: This study highlights that performance on the roCF 
most directly aligns with measures reliant on working memory, verbal 
fluency, impulsivity, planning visual-motor integration, and story 
memory. Thus, careful considerations should be made when interpreting 
this measure in populations with deficits in these areas.
Correspondence: Alexandra Kirsch, Psychology, Loyola University 
Chicago, 6301 N. Sheridan Rd.,, Apt 24P, Chicago, IL 60660, United 
States. E-mail: akirsch@luc.edu

C.a. ausTIn, M. GersTLe, K.T. bauM & d.W. beebe. 
Parent Expectations and Change in Parent Efficacy in Pediatric 
Neuropsychological Evaluations.
Objective: To better understand parent expectations for pediatric 
neuropsychological evaluation and the change in parent knowledge 
and efficacy over the course of the evaluation.
Participants and Methods: 131 parents of children receiving outpa-
tient neuropsychological assessment participated in the study. Parents 
received questionnaires at 4 time points: before parent interview, day 
of child testing/interview, just before feedback, and a mailed follow-up 
several months after receiving the final report. Friedman’s and Wilcoxon 
non-parametric tests were used to analyze changes across time points 
(alpha set at .01 due to multiple analyses).
results: Parents reported significantly increased knowledge of how 
to help their child at Time 3, prior to hearing results of the evalua-
tion. Parent efficacy also significantly increased on the follow-up ques-
tionnaire post-oral and written feedback (Time 4). Parents reported 
increased understanding of their child’s medical condition, knowledge 
of why their child struggles, how to help and ability to help their child.
Parents’ top goals for the evaluation were to improve their child’s life 
and services at school, and to better understand their child’s prob-
lems. At follow-up, respondents rated the evaluation helped most with 
learning about treatment options, ways to deal with their child’s prob-
lems, and gaining a better understanding of their child.
Conclusions: Parents perceive significant benefits from neuropsycho-
logical evaluation. The pattern is also consistent with clinical expec-
tations, i.e., the majority of increase should occur following feedback. 
interestingly, parents also showed higher ratings for knowing how to 
help their child just prior to that feedback. Parents indicated the most 
consistency in expecting and receiving improved understanding of their 
child as a high-ranking goal of the evaluation.
Correspondence: Cynthia A. Austin, Ph.D, Behavioral Medicine and 
Clinical Psychology, Cincinnati Children's Hospital and Medical 
Center, 3333 Burnet Avenue, Cincinnati, OH 45229, United States. 
E-mail: cynthia.austin@cchmc.org
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a. CannOn, C. sTePHan, a. PrITCHard & T.a. zabeL. 
Improvement or Inflation? Analysis of the Adaptive Behavior 
Assessment System (ABAS-II Versus ABAS-3) in a Clinical Sample.
Objective: The ABAs is commonly used to assess adaptive skills and 
determine the functional impact of neuropsychological deficits. ABAs-ii 
and ABAs-3 scores are strongly correlated in the normative sample 
(Harrison & oakland, 2015), but mean composite scores are higher 
on the ABAs-3. This study investigated the comparability of ABAs-ii 
and ABAs-3 within a clinical population, and aimed to help antici-
pate potential instrumentation-related increases when different ABAs 
versions are used in serial assessment.
Participants and Methods: 4,233 patients evaluated in an outpa-
tient pediatric neuropsychology clinic in an urban medical setting 
were administered the ABAs-ii or ABAs-3 between 2012 and 2016. 
groups of patients with parent-ratings on the ABAs-ii (n=3110; mean 
age=10.41, 66% boys, mean Verbal Composite index=92.29) or the 
ABAs-3 (n=1123; mean age=10.67, 66% boys, mean Verbal Composite 
index=93.44) were compared. There were no between group differ-
ences in patient gender, age, or mean verbal intelligence. Additionally, 
paired t-tests were run on a subset of patients (n = 7) for whom parents 
completed ABAs-ii and ABAs-3 forms during the same visit.
results: significant differences were found between the ABAs-ii 
and ABAs-3 groups for the general Adaptive Composite ((gAC) 
p<.01; mean=75.85 and 82.77) and the Practical Composite 
(p<.01;mean=73.29 and 79.37). The Conceptual Composite difference 
approached significance (p=.066). The paired t-test showed significant 
differences when the measures were administered at the same visit (gAC 
and Conceptual Composite ps<.05).
Conclusions: Findings suggest that the ABAs-3 may produce higher 
scores than the ABAs-ii. Differences of nearly one-half of a standard 
deviation were observed. Transition between versions may result in 
instrumentation-related increases in scores and suggest greater improve-
ment than has actually occurred.
Correspondence: Alicia Cannon, Ph.D., Neuropsychology, Kennedy 
Krieger Institute, 1750 East Fairmount Ave, Department of 
Neuropsychology, Baltimore, MD 21231, United States. E-mail: 
cannona@kennedykrieger.org

s. deasLey, a.M. O’brIen, L.r. KIVIsTO & J.e. Casey. 
Concurrent Validity of the BDEFS-CA in a Canadian Sample of 
Children with and without ADHD.
Objective: The Barkley Deficits in executive Functioning scale - Children  
and Adolescent (BDeFs-CA) is a parent-completed behavior rating 
scale used to assess executive functioning. it includes five subscales of 
various aspects of executive functioning: self-Management to Time, 
self-organization/Problem solving, self-restraint, self-Motivation, and 
self-regulation of emotions. since its release in 2012, no independent 
research has examined the validity of the BDeFs-CA. The purpose 
of the present study was to investigate the concurrent validity of the 
BDeFs-CA by determining its correlation with the Conners 3, a well- 
established measure of ADHD symptoms. given the relatedness of 
ADHD symptoms and executive dysfunction (Barkley, 2015), it was 
expected that the BDeFs-CA subscales would be highly positively 
correlated with the ADHD index of the Conners 3.
Participants and Methods: Participants (n=100) included parents of 
Canadian children aged 8- to 14-years-old (Mage=11.34, 29% female) 
recruited from the community as part of a larger study examining fine 
motor control and ADHD. Half of the children met criteria for ADHD. 
Parents completed the BDeFs-CA long form and the Conners 3.
results: As expected the Conners 3 ADHD index was significantly, 
positively correlated with each of the five BDeFs-CA subscales: self- 
Management to Time (r = .78, p < .001), self-organization/Problem 
solving (r = .71, p < .001), self-restraint (r = .72, p < .001), self-Motivation  
(r = .78, p < .001), and self-regulation of emotions (r = .61, p < .001). 
The Conners 3 ADHD index was also significantly, positively correlated 
with the BDeFs-CA summary score (r = .80, p < .001).

Conclusions: The summary score and all subscales of the BDeFs-CA 
were significantly positively correlated with overall ADHD symptoms as 
measured by the well-established Conners 3. results provide evidence 
of concurrent validity of the BDeFs-CA. in addition, the findings 
support Barkley’s (2015) notion that ADHD is a disorder of executive 
functioning.
Correspondence: Shanna Deasley, University of Windsor, 401 Sunset 
Avenue, Windsor, ON N9B 3P4, Canada. E-mail: deasley@uwindsor.ca

C.e. GaudeT, b.C. KaVanauGH & K.a. HOLLer. Appraising 
Neuropsychological Impairment in Children with Severe 
Psychiatric Disorders: Applying Predicted Base Rates.
Objective: This study was designed to assess the performance of a 
pediatric population with severe psychiatric disorders (sPD) on neuro-
psychological testing through the examination of discrepancies between 
the actual and predicted rates of abnormal performances using a flexible 
battery of tests.
Participants and Methods: The study consisted of 99 children with 
sPD from a children’s psychiatric inpatient unit (Age = 10.2; sD = 1.8) 
and 161 children drawn from an outpatient sample referred for neuro-
psychological testing (Age = 11.4; sD = 2.6). Both samples completed a 
neuropsychological battery consisting of 18 scores that were interpreted. 
The methodology to generate predicted rates of abnormal scores was 
derived from Crawford, garthwaite, and gault (2007) and incorporates 
correlations between test scores from the outpatient sample and Monte 
Carlo simulations.
results: Children with sPD produced more abnormal scores at higher 
rates (i.e., 2 or more, etc.) than the predicted base rates and the outpa-
tient group across varying criteria for abnormality (< 1 sD, < 1.5 sDs, 
& < 2 sDs) with the exception of 1 or more abnormal scores at < 1 sD. 
For example, when the criterion for abnormality was defined as scores 
falling below 1.5 sDs, the predicted percentage of a ‘normal’ population 
generating 5 or more abnormal scores was 6.3%, whereas it was 19.2% 
for children with sPD.
Conclusions: Characterizing neuropsychological functioning in chil-
dren with sPD remains an elusive pursuit. These findings suggest that 
children with sPD exhibit both higher rates and a greater degree of 
impairment on neuropsychological assessment, as indicated by higher 
percentages of children with sPD obtaining abnormal results at higher 
rates than comparison groups. Full scale intelligence Quotient (FsiQ) 
scores and the presence of psychopathology may contribute to the 
observed rates of abnormal scores in this population.
Correspondence: Charles E. Gaudet, M.S., Psychology, University of 
Rhode Island, University of Rhode Island, Chafee Hall, 142 Flagg Rd., 
Kingston, RI 02881, United States. E-mail: chad_gaudet@my.uri.edu

C.e. GaudeT, b.C. KaVanauGH & K.a. HOLLer. Rates of 
Neuropsychological Test Completion Within a Pediatric Inpatient 
Sample.
Objective: The neuropsychological assessment of children with severe 
psychiatric disorders (sPD) during a psychiatric hospitalization pres-
ents unique challenges attributable to both the setting and examinee. 
This study examined test completion rates among an inpatient sample 
consisting of children with sPD.
Participants and Methods: Two-hundred thirty-six children with 
sPD (Age = 9.6; sD = 2.0) were administered a neuropsychological 
battery during psychiatric hospitalization consisting of the following 
tests: Wechsler Abbreviated scale of intelligence (WAsi-i/ii), grooved 
Pegboard, Verbal Fluency, Wide range Assessment of Memory and 
learning-second edition (WrAMl-ii-story Memory [immediate & 
Delayed], recognition, and sentence Memory), Beery Visual-Motor inte-
gration (VMi), rey Complex Figure Test (rCFT-Copy), Trail Making 
Test Parts A & B, stroop Color and Word Test, Continuous Perfor-
mance Test-second edition (CPT-ii), and Wisconsin Card sorting Test 
(WCsT). Completion was defined as producing a valid score on the test.
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results: only 33% of children completed the entire battery, 55% 
completed 9 or more tests, and 69% completed 8 or more tests. The 
WAsi had the highest rate of completion (95%) followed by the Beery 
VMi (92%) and grooved Pegboard (89%). The CPT-ii had the lowest 
rate of completion (62%) followed by the WrAMl-ii (64%) and rCFT-
Copy (69%). on average, children were able to complete 7.9 (sD = 2.3) 
tests within the battery.
Conclusions: Failure to complete the battery may be attributable to a 
broad range of causes such as discharge, behavioral dysregulation, or 
fatigue. These findings illustrate the challenge of obtaining estimates 
of neuropsychological functioning in children with sPD using existing 
tests in an inpatient setting.
Correspondence: Charles E. Gaudet, M.S., Psychology, University of 
Rhode Island, University of Rhode Island, Chafee Hall, 142 Flagg Rd., 
Kingston, RI 02881, United States. E-mail: chad_gaudet@my.uri.edu

s. HearPs, M.H. beauCHaMP, s. HearPs, J. dOOLey, 
d. daVId, J.r. CraWFOrd, L. TurKsTra, s. MCdOnaLd & 
V.a. andersOn. Pediatric Evaluation of Emotions Relationships 
and Socialization (PEERS): Interim Analysis of Clinical Data.
Objective: specific social skills deficits are a key symptom of a number 
of clinical populations such as autism (AsD), attention deficits/hyper-
activity disorder (ADHD) and acquired brain injury (ABi), however 
there are currently no theory-driven, ecologically valid, developmentally 
appropriate measures of social skills for children and adolescents that 
delineate these specific skills. The Pediatric evaluation of emotions 
relationships and socialization (Peers) is a new measure of social 
competence administered via iPad that was developed to fill this gap. 
This study aimed to evaluate preliminary data to assess Peers for 
clinical value.
Participants and Methods: 216 typically developing (TD) partici-
pants aged 5-14 years recruited from Australian primary and secondary 
schools completed a subset of 6 Peers subtests and an abbreviated 
measure of iQ between June-August 2016. 14 participants with clini-
cally diagnosed ABi (n=2), AsD (n=2), ADHD (n=6) and lD (n=2) in 
the same age range were also assessed. z-scores were derived relative 
to TD data for each age.
results: Clinical groups displayed relative deficits in specific social 
skills compared to the TD group. Areas of weakness included emotion 
recognition/perception and social information processing for the ABi 
group; selective attention, social information processing speed, emotion 
recognition/perception and social interpretation for the AsD group; 
inhibition for the ADHD group; processing speed and selective atten-
tion for the lD group.
Conclusions: Preliminary results suggest that Peers may be a useful 
aid in the assessment of clinical diagnoses where specific social skills 
deficits are a key feature. Further analyses with larger sample sizes are 
warranted.
Correspondence: Simone Hearps, Child Neuropsychology, Murdoch 
Childrens Research Institute, Level 4 West, MCRI, The Royal Children's 
Hospital, Flemington Road, Parkville, VIC 3056, Australia. E-mail: 
simone.hearps@mcri.edu.au

H. HennrICK, K. rInna, M. GOLdsTeIn, K. bOneFF & 
C. FreedMan-dOan. Informant Reports of Children’s Cognitive 
Abilities Affected by Relationship Factors.
Objective: relationship factors impact informant reports of cogni-
tive ability. This research examined relationship factors’ influence on 
teachers’ and parents’ perceptions of children’s attention, executive 
functioning, and working memory, beyond performance based indices.
Participants and Methods: The sample consisted of 37 child-par-
ent-teacher triads. Children were between the ages of 8-14 years 
(M=10.99, sD=1.49). 37.8% of the children were male. Performance 
based measures of children’s cognitive abilities were assessed using the 
Conners CPT, WMi of the WisC-iV, and the Color-Word interference 
Test of the D-keFs. Teacher and parent informant evaluations included 

the Conners 3rd edition reports, Behavior rating inventory of executive 
Function, student Teacher responsiveness scale, and Parent relation-
ship Questionnaire.
results: regression analyses show that children’s performance based 
measures were significant predictors of teachers’ evaluations of chil-
dren’s attention (β= .45, t(34) = 2.96, p < .01), executive functioning 
(β= -.33, t(34) = -2.04, p < .05), and working memory (β= -.33,  
t(34) = -2.01, p < .05), and accounted for 20.5% (r2= .21), 10.9% 
(r2= .11), and 10.6% (r2= .11) of the variance in reported abilities, 
respectively. Hierarchical regression analyses show that teacher-student 
conflict accounted for significantly more variance in teachers’ evaluations 
of children’s executive functioning (R2 change = .22, p < .01). Conflict 
in the parent-child relationship was the only significant predictor of 
parents’ evaluations of children’s attention (β= .45, t(35) = 2.96,  
p < .01), executive functioning (β= .62, t(35) = 4.68, p < .01), and 
working memory (β= .42, t(35) = 2.71, p < .01), and accounted for 
20% (r2= .20), 38.5% (r2= .39), and 17.3% (r2= .17) of the variance 
in reported abilities, respectively.
Conclusions: Teachers more accurately report on children’s cognitive 
abilities, while parent reports of cognitive functioning capture conflict 
in the relationship.
Correspondence: Heather Hennrick, Eastern Michigan University, 410 
Ferris Street, Ypsilanti, MI 48197, United States. E-mail: hhennric@
emich.edu

s. JOeLsOn, M. Kenna, J. reMer, e. CrOTeau-CHOnKa, 
T. HarrIsOn GOLdMan, V. d'sa & s. deOnI. Effects of Infant 
Social-Emotional Problems on Cognitive Performance.
Objective: early childhood developmental evaluation may be crucial 
for detecting indications of behavioral issues, thereby aiding infants in 
need of interventions. While research on infant behavior and cognitive 
development is growing, little is known about the relationship between 
early social-emotional behavior and cognitive performance starting at 
12 months. The purpose of this study was to examine the cognitive 
development in children stratified by parent-reported infant social-emo-
tional problems from 12 to 35 months of age.
Participants and Methods: 119 children (38 female), 1-3yrs were 
included in this study. The Brief infant Toddler social emotional Assess-
ment (BiTseA) parent-form was collected, with the possible problem 
read-out used to categorize children into 1 of 2 groups: “Possible 
Problem” (n=22, 7 female) or “Control” (n=97, 37 female). The early 
learning composite (elC) and Verbal and non-Verbal Developmental 
Quotients (VDQ and nVDQ) from the Mullen scales of early learning 
were used to assess general cognitive ability and verbal and non-verbal 
functioning, respectively. For each group, a bootstrap approach was 
used to examine the cross-sectional trend of cognitive score with age 
(e.g., elC (Age) = αAge + β) and the α and β terms compared between 
groups. groups were matched for maternal socio-economic status 
(p=0.219), age (p=0.379), and gender (p=0.579).
results: Between groups, elC, VDQ, and nVDQ displayed signifi-
cant differences in slope (α) (p<0.001) and intercept (β) (p<0.001). 
“Possible Problem” slopes (α) and intercepts (β) were uniformly signifi-
cantly lower than the control.
Conclusions: The results reveal differing trends in linear trajectories for 
infant cognitive development stratified by emotional behavior. However, 
further research is required to confirm these findings. Future studies 
should emphasize longitudinal analysis and the structural underpin-
nings of possible behavioral problems.
Correspondence: Sarah Joelson, B.A., Engineering, Brown University's 
Advanced Baby Imaging Lab, 359 Llyod Avenue, Providence, RI 02906, 
United States. E-mail: sarah_joelson@brown.edu
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e.F. JOnes, C. sTePHan, a. benJaMIn, a. PrITCHard, 
e.M. MaHOne & T.a. zabeL. Patient Experience of 
Neuropsychological Assessment: Preliminary Findings from a 
Pediatric (Ages 5-18) Patient Sample.
Objective: Parent report of satisfaction is an important outcome measure 
in the field of pediatric neuropsychology (Bodin et al., 2007; kirkwood 
et al., 2016); however, pediatric patient experience of assessment has 
been under-investigated. The present study sought to examine the 
feasibility of acquiring child experience ratings immediately following 
neuropsychological and psychological testing.
Participants and Methods: The Child experience Questionnaire 
(CeQ) is composed of 15 theoretically-derived items (eleven 5-point 
likert-scale items, four ranking items) written at a kindergarten reading 
level. items query children’s experience of their clinician and assessment 
procedures, and include two sample questions to assess response reli-
ability (e.g., “is a dog an animal?”). The CeQ was administered via 
computer (Qualtrics) in order to support “read aloud” functionality and 
permit independent completion by patients in the absence of parents/
clinicians. Thirty-six clinically-referred pediatric patients (M age=10.94 
years, sD=3.13; range=5-18; 23 male) completed the CeQ following 
neuropsychological assessment.
results: overall, 91% of patients reported positively upon their clini-
cians. Few (11%) reported anxiety or boredom (22%) during testing, 
but many indicated that the evaluation made them tired (47%). one- 
hundred percent of children reported that they tried their best throughout 
the evaluation. With the “read aloud” functionality, the majority (98%) 
of patients accurately completed the sample items, including a subset 
of patients referred with reading-related difficulties.
Conclusions: This study is a first step towards a reliable method of 
acquiring child-reported experience ratings of neuropsychological/
psychological assessment. These preliminary findings suggest that the 
CeQ may be a useful tool for refining the practice of clinical assessment 
and evaluating its utility.
Correspondence: T A. Zabel, PhD, MD, United States. E-mail: zabela@
kennedykrieger.org

C. LaLIberTe durIsH, K.O. yeaTes & b. brOOKs. Convergent 
and Divergent Validity for a Measure of Psychological Resilience 
in Children with Mild Traumatic Brain Injury.
Objective: The Connor-Davidson resilience scale (CD-risC) has not 
been validated in a pediatric population; therefore, this study examined 
the construct validity of the CD-risC within children with mild trau-
matic brain injury (mTBi) or orthopaedic injury (oi).
Participants and Methods: Participants (n = 65), ages 8-18 years, who 
sustained a mTBi (n = 46) or an oi (n = 19), were recruited from existing 
research databases at a children’s hospital in Calgary, Alberta. Total 
sample and within-group correlations between the CD-risC (25-item 
and 10-item versions) and measures of perfectionism, health-related 
quality of life, anxiety and depression, and general behaviour problems, 
were examined to explore convergent validity, as well as reaction time 
to explore divergent validity.
results: in the overall sample, both the 25-item and 10-item versions of 
the CD-risC were significantly negatively correlated with parent- and 
self-reported general behaviour problems (r = -.31, p = .031 and r = -.39,  
p = .005 for the 25-item version; r = -.40, p = .005 and r = -.43,  
p = .002 for the 10-item version) and positively correlated with self-re-
ported quality of life (r = .32, p = .010 for the 25-item version; r = .40, 
p = .001 for the 10-item version). Contrary to validation studies in adult 
populations, the 25-item CD-risC was positively associated with parent 
ratings of child depression (r = .33, p = .021). Within-group correlations 
did not significantly differ between mTBi and oi groups. The CD-risC 
was not significantly correlated with reaction time or perfectionism.
Conclusions: The current results provide evidence of the construct 
validity of the CD-risC when used in a pediatric population, based 
on significant correlations with self-reported quality of life as well as 
general behaviour problems. The 10-item CD-risC may offer a more 
“pure” measure of psychological resilience than the 25-item CD-risC 

given the unexpected correlation between to the 25-item measure and 
parent-reported child depression.
Correspondence: Christianne Laliberte Durish, M.Sc., Psychology, 
University of Calgary, 405-188 15 Ave SW, Calgary, AB T2R1S4, 
Canada. E-mail: christianne.lalibert@ucalgary.ca

e.b. LeaFFer, s. POWeLL & W.s. MaCaLLIsTer. Is the WISC-V 
Yielding Lower Scores? Comparisons of the WISC-IV and WISC-V 
in Pediatric Epilepsy.
Objective: since the release of the Wechsler intelligence scale for 
Children – 5th edition (WisC-V), clinicians have speculated that the 
WisC-V has yielded lower scores than its predecessor (WisC-iV). This 
study compared WisC-iV and WisC-V performances in a pediatric 
epilepsy sample, accounting for known risk factors for cognitive deficits 
in epilepsy including age at seizure onset and number of anti-epileptic 
medications. We hypothesized that no significant differences would be 
identified between WisC-iV and WisC-V on composite indices.
Participants and Methods: Matched by age (range: 6-15 years, Mean: 
9.8, sD: 2.7), age at seizure onset (Mean: 5.1, sD: 3.1), and number 
of anti-epileptic medications (Mean: 1.1, sD: 0.6-0.7), scores from 24 
children with WisC-V were compared with 24 matched-children with 
WisC-iV. Descriptive statistics, t-tests (α=0.05), and Cohen’s d effect 
sizes were calculated.
results: WisC-V and WisC-iV composite scores did not differ signifi-
cantly. in terms of effect sizes, no meaningful effects were observed for 
the Full scale iQ (t=0.41, ns; d=0.1), Verbal Comprehension index 
(t=-0.19, ns, d=0.1), Working Memory index (t=0.39, ns, d=0.1), and 
Processing speed index (t=-0.48, ns, d=0.1). small-to-medium effects 
were observed when the Perceptual reasoning index was separately 
compared with the Visuospatial index (t=1.11, ns, d=0.3) and the Fluid 
reasoning index (t=1.08, ns, d=0.3), the two new WisC-V indices.
Conclusions: no significant differences were observed on any composite 
index of the WisC-iV compared with WisC-V. Based on a pediatric 
epilepsy sample, the WisC-V does not appear to be yielding lower scores 
than the WisC-iV.
Correspondence: Emily B. Leaffer, MPH, Columbia University, 630 
West 168th Street, PH 19, New York, NY 10019, United States. E-mail: 
ebl2121@cumc.columbia.edu

K. anseLL, T. brOWn, a. sCHruM & a. LuCCHeTTI. A Pilot 
Study of Critical Flicker Frequency in a Clinical Pediatric Sample.
Objective: With origins in psychophysics and visual perception, Critical 
Flicker Frequency (CFF) utilizes just noticeable differences to assess 
an individual’s perceptual threshold of an increasing and decreasing 
visual flicker. CFF has been conceptualized as a measure of cognitive 
processing capacity in adults that correlates with attention and memory. 
Applicability in a pediatric population has not been well established. 
using a clinical pediatric sample, we are interested in 1) examining 
CFF performance and 2) understanding the relationship between CFF 
and cognition.
Participants and Methods: Patients (n = 17, 68% male, 7-19 years 
old) completed the CFF as part of the standard pediatric neuropsycho-
logical battery. Data collection is ongoing.
results: CFF was unrelated to intellectual abilities and age in this initial 
pilot sample. increasing (M = 38.30Hz, sD = 2.14) and decreasing  
(M = 40.40Hz, sD = 5.06) CFF were highly variable. left and right 
eyes were positively correlated when identifying increasing (r(16) = .61,  
p < .05) and decreasing (r(16) = .67, p < .01) flicker frequency.
Conclusions: The utility of CFF in pediatric assessment remains 
unclear; however, it does not appear to represent a strong developmental 
gradient with the available data. There seems to be a wider range of CFF 
in this pediatric sample than that which has been documented in adult 
samples. increasing sample size is expected to improve predictive power 
to assess the potential clinical utility of CFF as a means to measure 
cognitive processing in children and adolescents.
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Correspondence: Amanda Lucchetti, MA, Psychiatry and Behavioral 
Sciences, Children's Hospital Colorado, 5100 Leetsdale Drive, Unit 401, 
Denver, CO 80246, United States. E-mail: amandalucchetti@gmail.com

e.n. MerCer, J. beCK, V. d'sa, s. deOnI & T. HarrIsOn 
GOLdMan. Mullen Early Learning Composite: A Predictor of Later 
Intelligence Quotient Scores.
Objective: The Mullen, an assessment of early cognitive development, 
continues to be in its orignial version, while other childhood assessments 
have seen numerous revisions. it is important to investigate whether 
early cognitive assessments, especially ones that have not been updated, 
are predictive of a child’s later cognitive abilities, specifically when 
the later score is collected using assessments that have gone through 
multiple revisions. This study investigated whether children’s early 
learning Composite (elC) scores on the Mullen are correlated with 
future Full scale intelligence Quotient (FsiQ) scores, specifically on the 
Wechsler Preschool and Primary scale of intelligence-iV (WPPsi) and 
the Wechsler intelligence scale for Children-V (WisC).
Participants and Methods: The WPPsi was administered to 31 chil-
dren between 48 and 71 months (M=60.129±5.631) who had previ-
ously completed a Mullen assessment between the ages of 18 and 36 
months (M=23.935±5.790). The WisC was administered to 20 children 
between 74 and 105 months (M=86.200±8.806) who had previously 
completed a Mullen assessment between the ages of 22 and 47 months 
(M=35.150±8.312). The WPPsi and WisC FsiQ scores were each 
compared separately to the Mullen elC score through paired-sample 
t-tests.
results: While the elC scores were significantly lower than the WPPsi 
FsiQ scores (p=.023), they still significantly correlated with each other, 
r=0.646, n=31, p<.001. Also, the elC scores were significantly higher 
than (p=.009), but still significantly correlated with the WisC FsiQ 
scores, r=.778, n=20, p<.001.
Conclusions: The results suggest that elC scores of tests administered 
between 18 and 36 months are correlated to later WPPsi FsiQ scores. 
similarly, between 22 and 47 months, elC scores are correlated to 
later WisC scores. These findings indicate that the Mullen is predictive 
of children’s cognitive development later in childhood. Future research 
should examine the predictive validity of elC scores outside of the age 
ranges in these analyses.
Correspondence: Emily N. Mercer, B.A. in Psychology from Providence 
College, Engineering (Advanced Baby Imaging Lab), Brown University, 
194 First Street, Pawtucket, RI 02861, United States. E-mail: emily_
mercer@brown.edu

a.M. O’brIen, L.r. KIVIsTO, s. deasLey & J.e. Casey. 
Confirmatory Factor Analysis of the BDEFS-CA in a Canadian 
Sample of Children with and without ADHD.
Objective: The Barkley Deficits in executive Functioning scale – Children  
and Adolescents (BDeFs-CA) is a 70-item downward exten-
sion of the adult version, and consists of the same five scales: self- 
Management to Time, self-organization/Problem solving, self- 
restraint, self-Motivation, and self-regulation of emotions. The 
BDeFs-CA scales were developed via a principal-components factor 
analysis with parents (n=1922) using the 14 highest loading executive 
function (eF) items from the adult BDeFs. since its release in 2012, 
there has been no published independent research regarding the validity 
of the BDeFs-CA. As such, the purpose of the present study was to 
replicate the five factor structure of the BDeFs-CA in an independent 
sample using confirmatory factor analysis (CFA) to assess the construct 
validity of the measure.
Participants and Methods: Participants (n=100) included parents of 
children aged 8- to 14-years old (Mage=11.34, 29% female) recruited 
from the community. Half of the sample met diagnostic criteria for 
ADHD. Parents completed the BDeFs-CA long form as part of a study 
examining aspects of fine motor control in children with and without 
ADHD.

results: Despite a large significant chi-squared value  
[c2(2335) = 5137.91, p < .001], the c2/df fell within acceptable parame-
ters (i.e., < 3). root mean squared residual and the comparative fit index 
were also below suggested cut-offs [rMr = 0.07, CFi=0.72], suggesting 
good model fit. High standardized factor weights were found for all 
observed variables (0.66 < b < 0.95). latent variables of the BDeFs 
were strongly correlated (0.67 < r < 0.96).
Conclusions: Although the model did not fit on all indices, criteria 
for three of six commonly reported indices were met. This provides 
evidence supporting the construct validity for the five scale structure of 
the BDeFs-CA in the current sample.
Correspondence: Amanda M. O'Brien, Psychology, University of 
Windsor, 401 Sunset Ave, Windsor, ON N9B 3P4, Canada. E-mail: 
obrie115@uwindsor.ca

I. O’desKy & z. GraTz. WISC Disparity Can Rule In NLD Not 
Rule Out.
Objective: The concept of a nonverbal learning disability (nlD) was 
first proposed in 1964. These individual’s have strong verbal skills 
with weak visuospatial skills. Children are often determined to have 
a probable diagnosis of nlD by the school psychologist using a 10 
point disparity between a child’s performance on the verbal and visual 
subtests of the WisC (Dixon, nd, Hernadek and rourke, 1994).
Participants and Methods: The current study attempted to deter-
mine if a disparity on the WisC is an appropriate predictor of nlD. 
Visuoconstructive skills were assessed using the rey Complex Figure 
Test (rCFT). The initial sample included 224 children with a primary 
diagnosis of nlD or a secondary diagnosis of nlD with a primary 
diagnosis of ADHD. There were 133 males and 91 females, mean age 
10 yrs. 3 mos. This group had a mean FsiQ of 101.67, sd 13.527, 
a VCi of 104.71, sd 13.088 and Pri 101.79, sd 14.809. individuals 
were determined to have a normal performance if their copy score was 
above the 10th percentile; otherwise, their performance was considered 
to be impaired.
results: incidence of nlD varied by discrepancy of ViQ:PiQ 
(c2(5)=18.81,p=.001). With a ViQ:PiQ discrepancy < 0, n=34 had a 
normal rCFT copy while n = 39 had an impaired performance on the 
rCFT. With a ViQ:PiQ discrepancy of 1-5 points, 84.4% were impaired 
on the rCFT while 75% of individuals with either a 6-10 point differ-
ence or 11-15 point difference were impaired on the rCFT. similarly, 
78.6% of individuals with a 16-20 point difference were impaired on 
the rCFT but predictive significance was only reached when there was 
a >20 point ViQ:PiQ discrepancy. Then 94.4% were impaired on the 
rCFT suggesting that this is the discrepancy needed before a probable 
diagnosis of nlD is given.
Conclusions: Based on the current study, it is recommended that a 
20 point disparity be used to give a primary diagnosis of nlD; this is 
particularly important in a school setting wherein the intelligence test 
is typically used to diagnose nlD.
Correspondence: Ilyse O'Desky, Psy.D., Psychology, Kean University, 24 
Allenby Lane, Scotch Plains, NJ 07076, United States. E-mail: iodesky@
kean.edu

a. raCH, J.V. WeTHe, M. HOWard, a.J. sTarLInG, J. bOGLe 
& d.W. dOdICK. Age-Based Child-SCAT3 and SCAT3 Normative 
Values Using a Youth Football Population.
Objective: reliability studies for the Child-standardized Concussion 
Assessment Tool (Child-sCAT3) are lacking. Further, the reliability 
studies for the adult version, the sCAT3 have focused on high school 
and collegiate athletes. The purpose of this study was to investigate 
practice effects and test-retest reliability of the Child-sCAT3/sCAT3 
in youth athletes.
Participants and Methods: Pre- and post-season data were collected 
from 55 pediatric and 40 adolescent football players that were retested 
over an interval of three months. Four athletes with a diagnosis of 
ADHD were excluded. one player self-reported one previous concussion. 
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Practice effects, pearson’s r, and intraclass correlation coefficients (iCC) 
were investigated for the four components of the standardized Assess-
ment of Concussion (sAC) and three stances of the Modified Balance 
error scoring system (m-Bess).
results: There was no evidence of practice effects on the sAC-Child, 
but pediatric athletes showed practice effects on the m-Bess tandem 
leg stance t(32) = 2.96, p <.05. There was also practice effects on the 
sAC-Adult orientation scale t(39) = 3.14, p < .05. The Child-sCAT3 
immediate memory component achieved good reliability, whereas, the 
sCAT3 the orientation, immediate memory, and concentration compo-
nents all achieved good reliability. The three stances of the m-Bess 
were not reliable.
Conclusions: given that only the immediate memory component for the 
Child-sCAT3 met criteria for repeated use, caution is warranted when 
the tool is used in clinical decision making and our findings suggest that 
the Child-sCAT3 may require additional modifications to be appro-
priate used with athletes 12 years of age and younger.
Correspondence: Amanda Rach, Ph.D., Psychiatry, University of 
Virginia, 137 Yellowstone Drive, 205-A, Charlottesville, VA 22903, 
United States. E-mail: amandamrach@gmail.com

r. raO, G. durMusOGLu, J.b. aLLen & d.W. beebe. The 
Relationship of Executive Function and Attention with Sleep 
Duration in Children with Obstructive Sleep Apnea.
Objective: Pediatric obstructive sleep apnea (osA) affects 2-3% of 
children and may lead to deficits in attention and executive functioning 
(eF). However, even among children with osA, outcomes may depend 
in part on sleep duration, both proximal (recent; e.g., as assessed via 
a prospective sleep diary) and habitual (long-term; e.g., as measured 
via retrospective questionnaires). Measures of attention and eF, can 
be similarly classified as proximal (e.g., office-based neuropsycholog-
ical testing) and habitual (e.g., report of behaviors over several weeks 
to months). The aim of this study was to examine the relationship of 
proximal and habitual sleep duration with attention and eF in children 
with osA.
Participants and Methods: We re-analyzed pre-treatment data from 
a large clinical trial studying 453 children 4.0 to 9.99 years of age. All 
had mild to moderate osA per polysomnogram. All underwent neuro-
psychological assessment that included the nePsy Attention/execu-
tive Functions Domain. Around the same time, parents completed a 
prospective daily sleep diary, reported on habitual sleep duration, and 
completed the BrieF and Conners scales. in addition, a subset had 
Teacher-report BrieF and Conners scales.
results: Fewer habitual attention and eF problems (Conners Parent 
and BrieF Teacher) were significantly correlated with longer habitual 
sleep duration. However, no significant association was found among 
proximal sleep duration (sleep Diary) and habitual attention and eF, 
nor among proximal attention and eF (nePsy) and habitual or prox-
imal sleep duration.
Conclusions: Habitual measures of sleep duration, obtained via retro-
spective questionnaires, may help identify patterns associated with 
habitual attention and eF problems. results also suggest that when 
looking for sleep-related daytime impairments, clinicians should look 
more at habitual, day-to-day functioning rather than on tests of atten-
tion and eF administered in a one-on-one, controlled setting.
Correspondence: Roshni Rao, Doctor of Psychology, School of 
Professional Psychology, Wright State University, Roshni, Rao, Monroe, 
OH 45050, United States. E-mail: rao.27@wright.edu

M. ryan, H. sCHneIder, a. PrITCHard & e.M. MaHOne. 
Predictive Utility of Performance-Based and Rating Scale 
Measures of Inhibition in Preschool Children.
Objective: Previous research investigating performance-based measures 
and ratings of executive functions (eF) in adolescents suggests that 
parent and teacher ratings are significant predictors of ADHD diag-
nostic status, while performance measures account for little additional 

variance (Toplak et. al, 2009). The development of inhibitory control is 
particularly critical for younger children, and problems with inhibition 
are especially prominent in young children with ADHD. This study 
examined the utility of performance-based and rating scale measures of 
inhibitory control as predictors of ADHD among preschoolers.
Participants and Methods: Children ages 4-5 years (66 ADHD, 56 
control) were recruited as part of a larger study. ADHD diagnosis 
was determined using modified DsM-iV criteria based on structured 
interview and ADHD-specific rating scales. Three performance-based 
measures of inhibition ((nePsy-2 statue, Conflicting Motor response 
Test, Auditory Continuous Performance Task for Preschoolers--Com-
missions), and caregiver ratings (parent, teacher) on the BrieF-P 
inhibit scale were used to predict ADHD status using logistic regression.
results: logistic regression indicated that all three performance 
measures and both parent and teacher ratings were significantly asso-
ciated with ADHD status in the expected directions at p≤.01. Among 
the performance-based measures, statue was most predictive of ADHD 
status (p<.001, or=.821); however, statue did not account for variance 
in ADHD status once parent and teacher ratings were entered into the 
model (βp=.729, or=.955).
Conclusions: Consistent with previous findings in adolescents, these 
results suggest that, among preschoolers, caregiver ratings of inhibition 
are better predictors of ADHD status than performance-based measures 
of inhibition.
Correspondence: Matthew Ryan, MS, Neuropsychology, Kennedy 
Krieger Institute, 1750 East Fairmount Ave., Baltimore, MD 21231, 
United States. E-mail: RyanM@kennedykrieger.org

a.d. sCHeLLer & J.b. neWMan. Examination of Automatized 
Sequences Task as an Index of Performance Validity in General 
Pediatric Neuropsychological Evaluations.
Objective: examine the clinical utility of the Automatized sequences 
Task (AsT) as a performance validity test (PVT) in outpatient evalua-
tions in an academic medical setting. AsT performance was examined 
in relation to demographics, diagnoses, and compared to performance 
on basic cognitive indices (iQ, processing speed) and other PVTs (Test 
of Memory Malingering [ToMM], reliable Digit span [rDs]).
Participants and Methods: retrospective analysis of 374 children ages 
8-17 (57.8% male) who completed evaluations that included the AsT. 
ToMM and rDs were available for 79 and 120 children, respectively. 
rDs ≤6 and ToMM ≤45 were used as indicators of noncredible effort. 
Full scale iQ and Psi indices on an age-appropriate Wechsler test were 
also examined.
results: The sample was divided into two groups based on AsT 
performance: non-elevated (within expected performance on all trials, 
n=213) and elevated (beyond cut-offs on ≥1 trials, n=161). groups 
did not differ by gender, race, number of diagnoses, ADHD, or anxiety 
diagnosis. However, the elevated group was more likely to be younger 
(χ2=28, p<.001), medically referred (χ2=5, p=.03), or have a learning 
disability (lD) (χ2=6, p=.03). AsT performance was associated with 
performance on rDs (χ2=13, p<.001) but not the ToMM. elevated 
AsT performance was also more likely in children with iQ <80 (χ2=14, 
p<.001) or Psi <80 (χ2=12, p=.001). similar findings were obtained 
when elevated AsT was classified as performance beyond cut-offs on ≥2 
trials; however, AsT Total Time was associated only with age.
Conclusions: This is the first examination of the AsT in a general pedi-
atric neuropsychological sample. Particular caution should be exercised 
when interpreting AsT performance in children that are younger (≤ 
10 years), who are referred relative to a medical diagnosis, or who are 
found to have lD, below average iQ and/or processing speed. Additional 
research is needed to understand the role of the AsT in evaluating older 
children, as it may be sensitive to effort in ways not measured by the 
ToMM.
Correspondence: Alexandra D. Scheller, M.S., Psychology, Loyola 
University Maryland, 552 Edwards Dr, Odenton, MD 21113, United 
States. E-mail: alexandra.scheller@gmail.com
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H. sCHneIder, M. ryan & e.M. MaHOne. Contrasting Parent 
vs. Teacher Ratings on the BRIEF-P in Preschool Children with 
and without ADHD.
Objective: identifying ADHD symptoms in multiple settings is important 
in diagnosis; however, it is unclear if parents and teachers view common 
symptoms, such as executive weaknesses, similarly in early childhood. 
This study contrasted parent vs. teacher ratings of executive function in 
preschoolers with ADHD and typically developing (TD) preschool chil-
dren. The BrieF-P allows for a direct comparison of symptom ratings, 
since parents and teachers complete exactly the same measure.
Participants and Methods: Parent vs. teacher differences on 3 BrieF-P 
index scores (inhibitory self Control, Flexibility, & emerging Metacog-
nition) ratings and correlations between parent/teacher ratings of each 
index were examined separately in ADHD and TD groups. Participants 
included children ages 4-5 years (47 ADHD, 37 TD). Children with 
ADHD were diagnosed using modified DsM-iV criteria and screened 
for language and autism spectrum disorders.
results: Within the TD group, parent/teacher correlations for all 3 
index scores were small and non-significant (range=.10-.26); however, 
within the ADHD group, parent/teacher correlations were consistently 
larger and all statistically significant (all p<.05; range=.29-.31). rater 
differences on index scores within the TD group showed significantly 
higher ratings by teachers for 2 of 3 index scores; conversely, within 
the ADHD group, 2 of 3 index scores showed significant differences in 
which parents rated the child as more impaired than teacher.
Conclusions: in preschool children, discrepancies between parent and 
teacher ratings of executive function differ as a function of diagnosis. 
Among children with ADHD, parents tend to report more symptoms 
than teachers of the same child, even though parent/teacher correlations 
on the same scales remain moderately high. lower associations in TD 
children may be due to restricted range of reported symptoms.
Correspondence: Heather Schneider, Neuropsychology, Kennedy Krieger 
Institute, 1750 E. Fairmount Ave, Baltimore, MD 21231, United States. 
E-mail: SchneiderH@kennedykrieger.org

e.M. sHIPLey, r.a. LandsMan & J. LInTOn reesMan. The 
Test of Memory Malingering (TOMM): Use with Deaf or Hard of 
Hearing Children Referred for Neuropsychological Assessment.
Objective: symptom validity measures serve an integral component 
of neuropsychological evaluations (nAn). The Test of Memory Malin-
gering (ToMM; Tombaugh, 1996) is a commonly accepted and widely 
used measure of symptom validity (slick et al., 2004) with support for 
use across a variety of developmental, psychiatric, neurological disor-
ders and with children as young as five years (schneider et al., 2014). 
Following preliminary investigation of the utility of the ToMM with a 
D/HoH sample, the present study sought to examine the utility of the 
ToMM in a diverse, mixed clinical sample.
Participants and Methods: retrospective review of a de-identified 
clinical data set of D/HoH children ages 5 to 18 years (n=55, M=12.3, 
sD = 3.8, 65.5%male), who were referred for clinical evaluation in a 
large neuropsychology department with a specialty clinic for D/HoH 
children. All children were administered at least Trial 1 the ToMM, 
with instructions delivered in Asl or spoken english, dependent on 
child preference, by examiners fluent in the language of administration.
results: 34 (61.8%) obtained scores of 46 or higher during Trial 1 and 
92.7% of the total sample earned a passing score by Trial 2. 7% (n=4) 
children did not earn passing scores. Demographic, behavioral ratings, 
and cognitive functioning differences were examined.
Conclusions: The ToMM demonstrates promise as a clinically useful 
measure with D/HoH children when considered among clinically rele-
vant factors that may be of increasing importance in D/HoH samples. 
This is the only symptom validity measure studied within this popu-
lation to date.
Correspondence: Elizabeth M. Shipley, M.A., Neuropsychology, Johns 
Hopkins University School of Medicine, 707 N. Broadway, Baltimore, 
MD 21205, United States. E-mail: ShipleyE@KennedyKrieger.org

C. sTePHan, e.M. MaHOne & L. JaCObsOn. Cross-setting rater 
agreement on ADHD symptomatology: What’s a clinician to do?
Objective: Clinical diagnostic criteria for ADHD require cross-setting 
assessment of symptoms from multiple informants (per DsM-5). extent 
of agreement between parent and teacher reports of ADHD symptom-
ology was examined in a referred sample overall and by age and sex 
of child.
Participants and Methods: youth referred for outpatient neuropsycho-
logical assessment (n=2871; M age=9.83 years, sD=3.15; 64% male) 
were included if complete ADHD rating scale-iV responses were avail-
able from both parent and teacher. Participants were classified by rater 
into diagnostic presentations, each requiring ≥6 symptoms per DsM-5 
criteria: ADHD-inattentive, ADHD-Hyperactive, ADHD-Combined, not 
ADHD (≤3 symptoms of either), and sub-threshold ADHD symptom-
atology (≥3 & ≤5 symptoms). overall categorical agreement between 
raters was examined: 1) for the overall sample, 2) by age (elementary 
[≤11 years] vs. secondary [>11 years]), and 3) by child’s sex. Agreement 
was examined using krippendorff’s alpha and percent agreement was 
compared across groups with z transformations.
results: overall, parent and teacher agreement was 36% across the five 
categorical classifications (α=.149). Agreement was better for secondary 
(α=.15) vs. elementary (α=.14) students (34% vs. 40%; z=3.16, p=.002) 
and girls (39%; α=.13) vs. boys (35%, α=.15) (z=-2.13, p=.03).
Conclusions: overall, inter-rater agreement between parents and 
teachers for classification of participants was low. The somewhat better 
agreement for older youth and girls may be due to the reduction in 
hyperactivity seen in girls and across development, and subsequent 
lower incidence of ADHD-Hyperactive and Combined presentations in 
girls and older youth, resulting in a greater likelihood of raters consis-
tently classifying participants into the three remaining categories. given 
requirement for cross-setting symptomatology, findings have important 
implications for understanding cross-informant reports regarding 
ADHD symptomatology.
Correspondence: Catherine Stephan, BS, Neuropsychology, Kennedy 
Krieger Institute, 1750 East Fairmount Avenue, Department of 
Neuropsychology, Baltimore, MD 21231, United States. E-mail: 
stephan@kennedykrieger.org

C. sTePHan, C. saCKeTT, a. TOLLIVer, L. JaCObsOn & 
a. PrITCHard. Does adaptive competence rely on better 
language-based or visually-based reasoning skills?
Objective: 40% of the WisC-V normative sample showed a signifi-
cant (≥12 points) split between language- and visually-based reasoning 
skills (Wechsler, 2014) which may have implications for day-to-day 
functioning. The present study examined whether the magnitude and 
direction of this discrepancy in cognitive abilities is related to youths’ 
adaptive skills.
Participants and Methods: 1289 youth (M age=10.40, SD=2.74; 65% 
male) evaluated in an outpatient neuropsychology clinic, representing 
a mixed clinical sample. Via retrospective chart review, Wechsler intel-
ligence scale for Children (5th ed.) and Adaptive Behavior Assessment 
system (2nd & 3rd ed.) scores collected as part of routine clinical care 
were extracted from the clinical database.
results: language-based reasoning skills were more strongly associated 
(z=2.67, p=.008) with adaptive skills (VCi-gAC r=.23, p<.001) than 
visually-based reasoning skills (Fri-gAC r=.13, p<.001). Controlling 
for full-scale iQ, the magnitude of youths’ VCi-Fri split was signifi-
cantly related to adaptive functioning (β=.094, t(1286)=3.57, p<.001, 
ΔR2=.009). Among youth with larger cognitive skill discrepancies, those 
with VCi<Fri demonstrate worse adaptive function than those with 
VCi>Fri. youth with smaller cognitive skill discrepancies tend to have 
adaptive functioning abilities that fall between those of youth with 
considerably stronger skills in one area or the other.
Conclusions: informant rating of adaptive functions is efficient but 
appears to rely more heavily on language-mediated skills than on visu-
ally-based abilities. Future research using performance-based measures 
of adaptive functions will help to elucidate whether this emphasis on 
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language-based reasoning is a feature of the nature of adaptive skills or 
the measurement of adaptive functions and intelligence.
Correspondence: Catherine Stephan, BS, Neuropsychology, Kennedy 
Krieger Institute, 1750 East Fairmount Avenue, Department of 
Neuropsychology, Baltimore, MD 21231, United States. E-mail: 
stephan@kennedykrieger.org

C. sTePHan, e.F. JOnes, L. JaCObsOn, a. PrITCHard, 
e.M. MaHOne & T.a. zabeL. Parent satisfaction ratings of 
pediatric neuropsychological assessment services.
Objective: Parent satisfaction ratings are an important means of 
demonstrating the utility of pediatric neuropsychological assessment. 
studies have identified an impact of parent-related demographic vari-
ables (i.e., ses; maternal education) on satisfaction ratings. To expand 
upon past research, this study examined the impact of clinical operations 
on parent reported satisfaction.
Participants and Methods: Parents/Caregivers of youth undergoing 
neuropsychological assessment (n=310; M age=10.40 years, sD=3.67; 
58% male) completed a satisfaction survey after receiving verbal feed-
back from the clinician regarding assessment results but prior to receipt 
of written report. The theoretically derived satisfaction scale (13 items; 
5 point likert scale) was modeled upon variables reported by Bodin 
et al. (2007). internal structure of the items was examined via explor-
atory factor analysis (eFA, principal axis factoring, Promax rotation). 
satisfaction was examined: 1) for the overall sample, 2) by appointment 
length (short [≥6 hrs.] vs. long [<6 hrs.]), and 3) by appointment wait-
time (short [>100 days] vs. long [≤100 days]).
results: overall satisfaction was very high (M=4.80, sD=0.50). eFA 
established 2 factors: Clinician Acceptance of Family (5 items; M=4.89; 
α=.99) and general satisfaction (8 items; M=4.76; α=.92). Differences 
in ratings between factors were significant (t(309)=-5.42, p<.001, 
Cohen’s d=.31). satisfaction was higher (t(291)=1.65, p=.01, Cohen’s 
d=.26) for shorter appointments (M=4.87) than longer ones (M=4.76), 
and for longer wait times (M=4.83) than shorter waits (M=4.76) (p<.01, 
Cohen’s d=.14).
Conclusions: overall, parents/caregivers were very satisfied with 
neuropsychological assessment services. small but significant differ-
ences in satisfaction were found for operation-related variables, which 
may be related to patient age and/or severity. Additional and/or alter-
native approaches may be necessary to identify clinician and patient 
characteristics yielding greater variance in satisfaction ratings.
Correspondence: Catherine Stephan, BS, Neuropsychology, Kennedy 
Krieger Institute, 1750 East Fairmount Avenue, Department of 
Neuropsychology, Baltimore, MD 21231, United States. E-mail: 
stephan@kennedykrieger.org

e. Weber, K. MCCurdy, b.C. KaVanauGH, J. sTudeny & 
K.a. HOLLer. Assessing effort with the TOMM and Automatized 
Sequences in a child inpatient setting.
Objective: several studies have identified the importance of including 
effort measures during neuropsychological evaluations of children. 
However, the use of effort measures for child inpatient psychiatric 
samples has yet to be explored.
Participants and Methods: This study examined the results of admin-
istering the Test of Memory Malingering (ToMM) to all youths aged 
5-12 (n=70) and Automatized sequences (As) to youth aged 8-12 
(n=56) on a child inpatient unit. Per recommended cut rates subop-
timal effort was defined as: ToMM Trial 2 <45, alphabet sequence ≥ 
8 seconds, counting ≥ 6 seconds, days of the week ≥ 4 seconds, and 
months of the year ≥ 10 seconds or a total time from all 4 sequence 
subtests ≥ 27 seconds.
results: The pass rate for the ToMM was 71.1% (m=47.8, sd=4.0) and 
61.2% for the overall As cut off score (m=23.4, sd=8.2). The concor-
dance rate between the ToMM and As total scores was 70.6%: 60.1% 
passed both; 9.8% failed both; 19.6% passed the ToMM but failed the 
As; 9.8% passed the As but failed the ToMM. Both the ToMM and As 

were unrelated to race, gender, family involvement with the department 
of child and family services, socioeconomic status, parent employment, 
psychiatric diagnosis, histories of prior in patient psychiatric hospital-
ization or a request for neuropsychological consult. However, counting 
inefficiency was associated with age χ2(1,n=69)=4.7 p<.05. Maltreat-
ment history was associated with inefficacy reciting months of the year 
(fisher’s exact test, p<.05) and overall time to completion (fisher’s exact 
test, p<.01).
Conclusions: results suggest that caution should be used when admin-
istering As to younger children or children with a maltreatment history. 
on the ToMM and As, a large minority of children fell below stan-
dard cut-offs for suboptimal effort during psychiatric hospitalization. 
Further research is needed to determine whether this reflects genuine 
suboptimal effort, the substantial cognitive deficits of these children, or 
a combination of the two.
Correspondence: Elyssa Weber, MA, Clinical Psychology, University of 
Massachusetts, Boston, 100 Morrissey blvd, Boston, MA 02143, United 
States. E-mail: elyssa.weber001@umb.edu

I. WrIGHT & a. MarsH. A Robust Statistical Approach to 
Classification of Developmental Change in Cognitive Test Scores.
Objective: Classification of change in cognitive function over time is 
an important facet of paediatric neuropsychological practise. Changes 
in test scores may correspond to the emergence of impairment with the 
onset of neurological conditions or a positive response to treatment or 
intervention. This process is complicated by a naturally advancing base-
line of absolute functioning (raw scores). However, statistically rigorous 
methods are lacking for classification of change in children’s absolute 
functioning. Conventional determination of absolute change typically 
uses raw scores precluding statistical control for normal test-retest vari-
ation. This paper outlines a statistical approach for the classification 
of change profiles.
Participants and Methods: WisC-iV datasets using the Monte Carlo 
technique were created to simulate profiles of developmental change 
over a notional 24-month period. regression techniques were applied in 
order to classify the nature of change and establish confidence param-
eters alongside sensitivity and specificity of judgements at various time 
intervals. Classifying change allows clinicians to confidently determine 
whether a child is following a normal trajectory, slow development, 
plateau or regression.
results: The proposed statistical method allows for a statistically robust 
determination of developmental trajectory. These methods enable the 
clinician to detect normal versus abnormal development and distinguish 
between various patterns of abnormal development. Classification accu-
racy and error rates are compared to conventional methods.
Conclusions: The statistical method described in this paper allows for a 
robust classification of change, controlling for normal variance in perfor-
mance and determining confidence and abnormality for any change 
in development. Compared to conventional techniques the suggested 
approach significantly reduces error rates and specifies uncertainty 
while improving classification accuracy.
Correspondence: Ingram Wright, MA(Cantab) PhD DClinPsychol, 
School of Experimental Psychology, University of Bristol, Bristol 
Children's Hospital, Upper Maudlin Street, Bristol BS2 8BJ, United 
Kingdom. E-mail: ingram.wright@bristol.ac.uk

J.a. HOLdnaCK. Does Cognitive Variability Differentiate Children 
with Clinical Disorders from Controls.
Objective: Cognitive variability is thought to differentiate children with 
clinical conditions from controls. This study compares cognitive vari-
ability on the WisC-V in typically developing children versus children 
with developmental disorders.
Participants and Methods: Variability (i.e., highest versus lowest, 
significant pairwise differences, and standard deviation) among the 10 
core subtests of the WisC-V was evaluated in 2022 undiagnosed chil-
dren from the WisC-V standardization sample. Variability in clinical 
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samples was evaluated in ADHD (n=48), Autism (Au: n=30), Math 
Disorder (MD: n=28), reading Disorder (rD: n=30), and reading and 
Writing Disorder (rWD: n=22).
results: in the normative sample, the average lowest versus highest 
score was 7.1(+ 2.2) and the standard deviation was 2.2 (+ 0.6). over 
97% of cases in the normative sample had at least 1 and 80% had 
7 or more pairwise discrepancies of 4 or more (12.2 + 6.2). Au was 
associated with a higher rate of significant pairwise discrepancies (p 
< .05, 14.8 + 6.2) compared to children in the normative sample. no 
other clinical group showed a significant difference from the normative 
sample on any variability measure. Variability was significantly asso-
ciated with highest obtained subtest scaled score (p < .0001, r=.45 to 
.55) and modestly with ability (fsiq: p < .01, r=.06 to .07). Adjusting 
scores by highest obtained scored resulted in all clinical groups except 
ADHD and rD showing significant variability.
Conclusions: Typically developing children show high rates of cognitive 
variability. generally, variability measures do not differentiate clinical 
samples from controls unless highest obtained score is considered.
Correspondence: James A. Holdnack, Ph.D., PMG, The Psychological 
Corporation, 5 Rose Hill Drive, Bear, DE 19701, United States. E-mail: 
holdwork@yahoo.com

Learning disabilities/academic skills

J.a. HOLdnaCK. Application of WISC-V Multivariate Base Rate 
Data to Children with Learning Disorders.
Objective: The WisC-V contains cognitive measures to differentiate 
typically developing children from individuals with reading disorder. 
This study applies a multivariate base rate model for identifying risk 
for reading difficulties.
Participants and Methods: Multivariate base rates were derived from 
2022 healthy individuals from the WisC-V standardization sample. 
samples of children identified with reading disorders included: reading 
Disorder (rD: n=30) and reading and Writing Disorder (rWD: n=22). 
Two multivariate models were considered. A 4 subtest model consisting 
of Vocabulary, Digit span, naming speed literacy, and Delayed symbol 
Translation and an 8 subtest model which added similarities, naming 
speed Quantity, Picture span, and immediate symbol Translation.
results: The 4 subtest model yielded base rates of 14.7% and 6.5%  
(3 scores at 8 and 7 or less) and 8.6% (2 scores 6 or less). The base 
rates for clinical samples are: rD (41.4%, 31.0%, and 31.0%) and 
rWD (57.1%, 34.7%, and 47.6%). likelihood ratio positive ranged 
from 2.8 (rD) to 5.3 (rWD) and .50 (rWD) to .70 (rD) for lr-. The 
8 subtest model yielded base rates of 12.0%, 9.7%, and 7.2% (cut-offs 
of 7, 6, and 5 at scaled scores of 9, 8, and 7). The base rates for clin-
ical samples are: rD (51.7%, 41.4%, and 34.5%) and rWD (52.4%, 
52.4%, and 38.1%). lr’s ranged from 4.1 (rD) to 5.4 (rWD) and .53 
(rWD) to .70 (rD).
Conclusions: Children with reading Disorders show higher rates of 
scores in the low average range on measures known to be associated 
with learning difficulties compared to controls.
Correspondence: James A. Holdnack, Ph.D., PMG, The Psychological 
Corporation, 5 Rose Hill Drive, Bear, DE 19701, United States. E-mail: 
holdwork@yahoo.com

P. aLberT, M. rOMsKI & r. seVCIK. Receptive Language 
Moderates the Effects of AAC Intervention on Communication 
Skills in Children with Developmental Delays.
Objective: The purpose of this study was to examine language outcomes 
in children with developmental disabilities following augmentative and 
alternative communication (AAC) intervention and to consider the 
effects of comprehension ability on intervention efficacy. specifically, 
we investigated whether receptive language ability moderates the rela-
tionship between language intervention type and children’s language 
outcomes post-intervention.

Participants and Methods: The current study included 113 children 
with severe speech and language impairments defined as: (1) expressive 
language age equivalent score on the Mullen scales of early learning 
of less than 12 months, and (2) parent report of less than 10 spoken 
words. All children participated in a longitudinal study investigating 
parent-implemented AAC interventions. All parent-child pairs were 
randomly assigned to an Augmented Communication intervention 
using a speech-generating device (sgD), or a spoken Communication 
intervention. researchers selected a set of target vocabulary words that 
would appear on the sgD’s during intervention sessions. interventions 
were implemented for 12 weeks, with two sessions per week. sessions 
were recorded and coded for spoken and augmented target word use.
results: Functional vocabulary use, the primary language outcome 
of interest, was defined by number of target words (spoken and 
augmented) used during session 24. intervention type was a significant 
predictor of functional vocabulary; children who received Augmented 
Communication intervention had greater functional vocabulary than 
children who received spoken Communication intervention. receptive 
language moderated the relationship between intervention type and 
functional vocabulary.
Conclusions: A main goal of AAC is to provide an additional source 
of communication output for individuals with developmental disabil-
ities (romski & sevcik, 2005). it appears that based on the results of 
this study, receptive language may play an important role in how AAC 
promotes communication.
Correspondence: Phebe Albert, Clinical Psychology, Psychology, 
Georgia State University, 215 North Ave NE, Apartment 3410, Atlanta, 
GA 30308, United States. E-mail: phebealbert@gmail.com

J.L. aMaraL, e.C. bOIseLLe, J.M. GIrard, P.W. FOrbes & 
d.P. Waber. Service Delivery Outcomes after Assessment in 
Children with Learning Disorders.
Objective: There are few studies of outcome after pediatric neuropsy-
chological evaluation and they focus primarily on satisfaction. The prin-
cipal aim of this study was to survey parents of children evaluated in a 
neuropsychologically based interdisciplinary learning disability clinic to 
ascertain a material outcome, changes in special education services. A 
secondary aim was to assess parent satisfaction and parent and school 
understanding of the child.
Participants and Methods: Parents of children evaluated over a three-
year period who lived in a single state (n=439) were invited to respond 
to an online survey. of these, 137 responded and had children in public 
school. Children’s mean age at evaluation was 9.95 years (SD = 2.24) 
and 60.0% were male. The survey assessed demographic background, 
parent satisfaction, parent and school understanding of the child, tone 
of school response, changes in special education services, and parent 
perception of any provided services.
results: The majority of children (70%) received greater intensity of 
services and/or different teaching approaches after evaluation. Parents 
nearly uniformly (98%) saw these changes as helpful. Most parents 
(87%) were satisfied with the evaluation, and a majority said they 
(87%) and the school staff (68%) understood the child better after 
the evaluation.
Conclusions: Children with learning problems can receive important 
material benefit in the form of special education services after pediatric 
neuropsychological evaluation. Although causation cannot be estab-
lished, the study suggests clear benefit of neuropsychological evaluation 
for learning disorders and that change in special education services can 
be an important objective metric of outcome.
Correspondence: Joseph L. Amaral, Ph.D., Psychiatry, Boston 
Children's Hospital/Harvard Medical School, 1063 Beacon Street, 
Apt BR, Brookline, MA 02446, United States. E-mail: joseph.amaral@
childrens.harvard.edu
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J. saLVadOr-Cruz, C.G. arMenGOL, a. seGura VILLa 
& L.a. LedesMa TOrres. Neurological soft signs (NSS) as 
potential risk indicators of disrupted neurodevelopment in a 
Mexican sample of elementary school children.
Objective: Determining whether nsss signal underlying developmental 
difficulties in healthy elementary school children.
Participants and Methods: Forty-nine Mexican elementary school 
children (27 boys, 22 girls) aged 6-12 participated. exclusionary criteria 
were being held back a grade and psychiatric history (per salvador & 
galindo’s neurological and Psychiatric History Questionnaire.
Portellano’s neuropsychological school Maturity Questionnaire (nsMQ-
CuMAnes in spanish) was administered, yielding a neuropsychological 
development index (nDi). neurological soft signs (nss) were assessed 
with Matute et al.’s Children’s neuropsychological evaluation (Cne; 
spanish eni)
results: obtained nDi’s (neuropsychological maturity-chronological 
age quotients)showed this distribution : Very low= 18.4%; Medium 
low=12.2%; low=40.8%; Medium high=4.1%. subtest scores paral-
leled this distribution, with a stronger overall performance on Auditory 
Comprehension relative to the rest (Audio-gnostic Writing, Visuoper-
ceptual and rhythm), with 30 – 50 % children obtaining very low and 
medium low scores.
Cni/eni yielded no clear quantitative evidence of nsss. Qualitative 
analyses of three subtests (Visual Tracking, right/left Discrimination, 
opposing Digits) revealed decreasing nsss with age.
Conclusions: A high incidence of nsss among healthy children, 
gradually tapering with age, has been documented in other studies. 
(Dazzan et al, 2006). Differential patterns of cognitive vulnerability 
suggest differential brain networks involvement (zhao et al., 2013). 
recent advances in the study of nsss have underscored their impor-
tance for pediatric neurology. nsss are best viewed as vulnerabilities 
to be targeted for early intervention aimed at fostering resiliencies  
(levit-Binnun & golland, 2012).
Correspondence: Carmen G. Armengol, Ph.D., Applied Psychology, 
Northeastern University, 280 Chestnut Ave, Jamaica Plain, MA 02130, 
United States. E-mail: c.armengol@neu.edu

C. arrInGTOn, P. MOLFese, b. buIs, J.C. FrIJTers, 
W. MenCL & r. MOrrIs. Pre-Intervention White Matter 
Microstructural Integrity Predicts Improvements in Reading 
Scores in Developmental Dyslexia.
Objective: research suggests an association between developmental 
dyslexia and poor white matter integrity in tracts such as the superior 
longitudinal fasciculus (slF), inferior longitudinal fasciculus (ilF), 
and uncinate fasciculus (uF). little is known about their relation to the 
development of reading skills in developmental dyslexia.
Participants and Methods: The current study examined relations 
between white matter integrity and improvements in reading in 52 
students involved in a reading intervention. TrACulA was used to 
extrapolate integrity values from DTi data for the ilF, temporal and 
parietal portions of the slF, and the uF, bilaterally. Values were 
correlated with growth in basic reading, reading fluency, and passage 
comprehension. regression analyses, accounting for age and pre- 
intervention reading, were performed for significant correlations.
results: improvements in basic reading and passage comprehension 
were significantly correlated with left ilF, bilateral slF, and right 
uF. growth in reading fluency was significantly correlated with right 
uF. Medial diffusivity in right uF predicted growth in basic reading, 
t(48) = 2.39, p= 0.02. Axial diffusivity and fractional anisotropy in 
right uF predicted reading fluency growth, t(50) = -2.41, p< 0.01 and  
t(50) = -2.53, p< 0.01 respectively. improvements in passage compre-
hension was related to medial diffusivity in left ilF (t(49) = 2.41,  
p< 0.01) and fractional anisotropy in left uF (t(49) = 2.27, p= 0.02).
Conclusions: results indicate that pre-intervention white matter 
integrity predicts growth in reading outcomes above and beyond pre- 
intervention reading performance. White matter integrity may be useful 

in predicting response to intervention in children with developmental 
dyslexia.
Correspondence: C. Nikki Arrington, PhD, Psychology, Georgia State 
University, 831 Marietta St NW, Atlanta, GA 30318, United States. 
E-mail: carrington3@gsu.edu

a. CHILd, W.H. LaCey & P.T. CIrInO. Shared and Unique 
Predictors of Math, Reading, and Attention Skills in Ninth Grade 
Children.
Objective: Math is a critical skill that predicts academic and vocational 
success. However, many high school students struggle with math, and it 
is not yet clear which cognitive factors contribute to math ability alone 
or the overlap between math, reading, and attention in this age group. 
The current study expects to find contributions of working memory 
and processing speed to all three outcomes and their overlap, while 
vocabulary will relate to reading, math, and their overlap. numerosity 
is expected to solely relate to math outcomes.
Participants and Methods: 96 9th grade students completed vocab-
ulary (WAsi Vocabulary), numerosity (Panamath), and working 
memory and processing speed (Automated symmetry span) tasks. 
Math (WrAT-3 Arithmetic), reading (WrAT-3 reading), and attention 
(sWAn Teacher) abilities were also assessed. Analyses include multiple 
regression and partial correlation analyses.
results: zero-order correlations ranged from |0.33| to |0.44|. The 
overall model for math, F(4, 86) = 5.61, p < 0.01, R2 = 0.21, was signif-
icant, with vocabulary, p = 0.04, and spatial working memory, p = 0.02, 
as significant predictors. Models for reading and inattention were not 
significant, and numerosity and processing speed did not relate to any 
outcomes. Vocabulary also contributed to the overlap between all pairs 
of outcomes, with proportion of variance shared between academic and 
attention variables decreasing 4-5% after controlling for this variable.
Conclusions: The current study found that language skills contribute to 
overlap between math, reading, and attention outcomes in high school 
students in addition to a specific role of spatial working memory to 
math calculation ability (swanson & Jerman, 2006). unlike in younger 
children, numerosity did not relate to math calculations, and processing 
speed exhibited very weak relations to all outcomes. These findings have 
implications for understanding unique and shared cognitive skills that 
contribute to math, reading, and attention skills in high school students.
Correspondence: Amanda Child, Psychology, University of Houston, 
TIMES Developmental Neuropsychology Lab, 4811 Calhoun 
Rd, Mailroom 365, Houston, TX 77204, United States. E-mail: 
amandachild11@gmail.com

P.T. CIrInO, T.d. TOLar & L.s. FuCHs. Longitudinal Algebra 
Prediction for Early versus Later Takers.
Objective: Algebra serves as a linchpin for later math achievement (e.g., 
nMAP, 2008). However, it is unclear whether to take algebra early (e.g., 
g8) or later (g9). Therefore, we assessed students in g6 on an array 
of cognitive, numerosity, and arithmetic measures, and followed these 
students through Algebra i. We expected significant correlations for 
each domain at both time points, with the strongest for arithmetic. We 
expected the skill-gap to shrink over time, given that later takers are 
older and have an additional year of math instruction.
Participants and Methods: There were 53 students; 27 took Algebra 
1 early (g8), and 26 later (g9). 91% had lunch assistance, and most 
were Hispanic (79%), similar to area demographics. At both time points, 
we had 4 cognitive measures (of working memory, vocabulary, visual- 
auditory learning, and rotation), 3 of number, 3 of arithmetic, and 2 
of algebra. Analyses were correlations and AnoVA; we balanced small 
sample size with emphasis on effect sizes, given the unique data.
results: Two correlational patterns emerged: (a) arithmetic was 
more related to algebra, median r = .52, than either cognitive, median  
r = .27, or number, median r = .12, measures; and (b) predictors closer 
in time were slightly stronger, working memory excepted. There were 
few differences between groups for number (all d < 0.45, all p > .05); 
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mixed differences for cognitive (vocabulary and working memory in g6, 
d = 0.64 to 0.82); but large differences on arithmetic and algebra (e.g., 
d = 0.82 to 1.81, all p < .001). All differences favored early takers, and 
the pattern of group differences was stable over time.
Conclusions: results support a hierarchy of math, where earlier devel-
oped skills exert influence even much later. Taking algebra later does 
not close the gap with earlier takers, despite an extra year of math 
instruction. results imply either that there is no disadvantage to all 
students taking algebra early, or that later takers students might profit 
from a different constellation of instruction prior to g9.
Correspondence: Paul T. Cirino, PhD, Psychology, University of 
Houston, UH TMC Annex, 2151 W Holcombe Blvd, 224a, Houston, 
TX 77204-5053, United States. E-mail: pcirino@uh.edu

K. daVIs, a.e. MarGOLIs, z. HuO & r. MarsH. Disrupted 
Amygdalar Subregion Functional Connectivity As A Biomarker 
For Anxiety Symptoms Associated With Reading Disorder.
Objective: To identify neurobiological factors underlying the anxiety 
symptoms associated with reading disorder (rD). We compared patterns 
of resting state functional connectivity (rsFC) from amygdala subre-
gions across children with rD and typically developing (TD) children, 
and assessed associations of amygdala connectivity with self-reported 
anxiety.
Participants and Methods: We collected rs-fMri data from 22 chil-
dren with rD (and no diagnosis of anxiety disorder) and 21 TD chil-
dren ages 7 to 13 years. seeds were placed in the basolateral (BlA) 
and centromedial (CMA) subregions of the amygdala, and whole-
brain connectivity maps were compared across groups. Associations of  
amygdalar connectivity with anxiety symptoms (rCMAs) and neuro-
psychological test performance (gorT, WJ-iii-Ach, ToWre, gates- 
Macginitie) were explored.
results: relative to TD children, those with rD showed increased 
rsFC from CMA to left frontal pole, right lateral occipital cortex, and 
right thalamus, and from lBA to left frontal pole (p<0.01, corrected). 
Across all subjects, connectivity[rM1] was positively associated with 
reading problems and self-reported levels of anxiety (p<0.05, corrected). 
Further, amygdala hyper-connectivity mediated the relationship 
between reading problems and anxiety.
Conclusions: our findings are consistent with prior findings of 
hyper-connectivity between amygdala nuclei and regions in both the 
sensory/perceptual and saliency/emotion regulation systems in pedi-
atric anxiety disorders. Further, aberrant amygdala-frontal rsFC may 
represent a shared neurobiological substrate for the two disorders or a 
marker for their comorbidity. While hyper-connectivity from amygdala 
to visual sensory areas may relate to hyper-vigilance during reading, and 
hyper-connectivity to frontal areas may suggest dysfunctional emotion 
regulation in children with both rD and anxiety.
Correspondence: Katie Davis, Psy.D., Department of Psychiatry, 
Columbia University, 141 E 89th St Apt 9H, New York, NY 10128, 
United States. E-mail: kadavis@nyspi.columbia.edu

e.H. GersT, P.T. CIrInO, J. MICIaK, H. yOsHIda, M. GIbbs 
& s.P. WOOds. Processing Speed in Late-Elementary School 
Children: Examination of the Structure and Its Relation to 
Reading.
Objective: The first aim of this study was to examine the structure of 
processing speed (Ps) in children by comparing five theoretically driven 
models of Ps: two conceptual models (a unitary model, a Complexity 
model) and three methodological models (a stimulus-Material model, 
an output modality model, and a Timing modality model). The second 
aim was to evaluate how well these models predict key reading skills 
(decoding, fluency, and comprehension) for elementary-age children.
Participants and Methods: Participants consisted of 844 children 
enrolled in urban public elementary schools. Average participant age 
was 9.92 (sD = 0.89) and students were enrolled in 3rd - 5th grades. 
sixteen variables from 12 tasks differing in their demand characteristics 

captured Ps. Confirmatory factor analyses and regression equations 
evaluated hypotheses.
results: Two similarly-structured models fit best: a two-factor Timing 
model (latency and efficiency) and a two-factor Complexity model 
(simple and Complex). only the efficiency/Complex factors were 
predictive of all key reading skills when considered alone and with 
relevant language and demographic variables.
Conclusions: The structure of Ps in children was found to form a 
two-factor structure with separation apparent between simpler and 
more complex levels of timed processing. Ps appears to be contribu-
tory to the prediction of key reading skills in the context of important 
predictors for late-elementary school children.
Correspondence: Elyssa H. Gerst, University of Houston, 8383 el Mundo 
St, Apt 411, Houston, TX 77054, United States. E-mail: elyssa.gerst@
gmail.com

L.M. Hardy, M. TOMb, a.n. deVITO, G. LIVaI & P. sInGH. 
Foundational Literacy Skills Among Diverse Children in a Clinic 
Sample.
Objective: given the paucity of research among underserved children, 
the current study examined neurocognitive underpinnings of literacy in 
a clinic sample of low-income children referred for concerns of academic 
underachievement.
Participants and Methods: This sample included children with  
and without a reading lD, ages seven to twelve (n = 313, Mage = 9.1,  
SD = 1.59, 70% Male, 76% Hispanic/latino/a, iQ ≥ 80), who completed 
neuropsychological evaluations at a community clinic. Participants were 
further delineated into three groups based on language spoken in the 
home (english, mostly english/some spanish, and mostly spanish/
some english). Phonological memory, phonological processing, and 
rapid naming measures were administered as part of a comprehensive 
battery (CToPP i,ii: Phonological Memory, kTeA-ii,3: Phonological 
Processing, kTeA-3: letter naming Facility, kTeA-3: object naming 
Facility).
results: Participants with a reading lD performed significantly poorer 
across measures compared to non-lD participants (F1,240 = 10.66,  
p < .001; F1,130 = 6.43, p < .05; F1,96 = 5.40, p < .05; F1,97 = 5.28,  
p < .05, respectively). However, mean scores from the non-lD group 
also fell below average (M = 91.35; M = 86.56; M = 91.84; M = 89.56; 
respectively). Children exposed solely to english in the home demon-
strated stronger performances on measures of phonological memory 
and phonological processing (F2,221 = 4.157, p < .05; F2,122 = 3.57,  
p < .05). Home language groups did not differ on letter and object 
naming performances (F2,88 = .389, ns; F2,89 = .216, ns, respectively).
Conclusions: understanding the neurocognitive correlates, including 
foundational literacy skills, in this diverse sample of underserved chil-
dren may support culturally-competent interpretation of neuropsycho-
logical measures. Clinical implications will be discussed.
Correspondence: Lindsay M. Hardy, Psy.D., Psychiatry/Promise 
Program, Columbia University Medical Center/New York Presbyterian, 
635 W. 165th St., #636A, New York, NY 10032, United States. E-mail: 
hardyli@nyspi.columbia.edu

L. HOKKanen, J. Launes, M. VIrTa, M. LaasOnen, a. TuuLIO-
HenrIKssOn & K. MICHeLssOn. Midlife Cognition in a Birth 
Risk Cohort – 40 Year Follow-Up.
Objective: Perinatal complications such as preterm birth or hyperbili-
rubinemia are acknowledged risks of development causing e.g. cerebral 
palsy, intellectual disability and, in the mild end, learning disabilities. 
studies of very low birth weight have revealed low cognitive perfor-
mance in young adulthood. long term outcome in other perinatal risks 
has been less studied.
Participants and Methods: Perinatal Adverse events and special 
Trends in Cognitive Trajectory (PlAsTiCiTy) –project prospectively 
follows a cohort of subjects from birth. The cohort is a consecutive 
series of newborns from one maternity hospital in Helsinki Finland in 
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1971-74 fulfilling one or several inclusion criteria: birth weight <2000 
grams, APgAr score <7, hyperbilirubinemia, respiratory difficulties, 
neurological symptoms, maternal diabetes, hypoglycemia, or infection. 
severe defects were excluded from follow-up. A group of controls was 
also followed.
results: At the mean age of 42 (sD 1.3) years, 470 subjects (389 
risk cohort, 81 controls) were assessed with a full neuropsychological 
battery and Mri. Participation rate was 55%. Those who participated 
had performed better in the Wechsler intelligence scale for Children at 
the age of 9 as compared to nonparticipants.
The risk cohort performed less well in the Wechsler Adult intelligence 
scale- iV than the controls (mean FsiQ 105.5, sD 18.4 vs 113.4,  
sD 15.7 respectively, t=3.5, p<.000). in early analysis of selected cogni-
tive domains, the risk cohort perfomed worse in executive attention 
(Trail Making B mean 62.9 sD 22.1 vs 56.3, sD 14.3, t=-2.6, p=.011) 
and reading of non-words (mean 49.3, sD 16.5 vs 44.4, sD 11.7, 
t=-3.2, p=.002), while in many tests no difference appeared compared 
to controls.
Conclusions: on group level, perinatal risks impose subtle long term 
cognitive consequences visible still at midlife. Further analyses will 
reveal the impact of separate risk categories. Attrition is unavoidable 
in long follow ups, those who participated seem to have higher cognitive 
resources.
Correspondence: Laura Hokkanen, PhD, Department of Psychology, 
University of Helsinki, P.O.Box 9, Helsinki 00014, Finland. E-mail: 
laura.hokkanen@helsinki.fi

e.a. HusTOn-Warren, P.T. CIrInO, C.a. aLFanO & P. TayLOr. 
Executive Functions and Self-Regulated Learning as Predictors of 
Math Achievement: A Path Analytic Framework.
Objective: Despite considerable evidence for the hierarchical nature 
of math learning and the influence of executive functions in early 
math development, few studies have investigated the role of executive 
functions and related skills (i.e. self-regulated learning skills) in later 
elementary years. The goal of the present study was to comprehen-
sively evaluate the role of executive functions and self-regulated learning  
skills as predictors of mathematical outcomes, proposing ways in which 
these predictive relationships may differ across elementary grades 3 
through 5.
Participants and Methods: Directly examining the hierarchy of math 
learning, this study utilized a path analytic framework to assess the 
likely mediating role of early math skill mastery (e.g. fact fluency) 
and the hypothesized moderating effect of grade. Both direct and indi-
rect effects were assessed in a large and diverse sample of students  
(N = 846) in third grade (N = 186), fourth grade (N = 484), and fifth 
grade (N = 176).
results: While the moderating effect of grade was not significant, the 
final model showed good fit (χ2 = 313.48, df = 256; CFi = 0.97; rMseA 
= 0.028, 90% Ci = 0.015 to 0.038; srMr = 0.074) and demonstrated 
predictive power for several considered variables. Additionally, a strong 
mediating role of math fact fluency was observed.
Conclusions: The results underscore the robust influence of executive 
functions and metacognition on math outcomes across grade level, thus 
supporting efforts to integrate findings across bodies of literature.
Correspondence: Emily A. Huston-Warren, B.A., Psychology, University 
of Houston, 8383 El Mundo St., Apt. 411, Houston, TX 77054, United 
States. E-mail: emily.hustonw@gmail.com

J. GuerIn & Q. ManO. Attentional control associated with 
sensitivity to the statistical regularity of subword orthography.
Objective: The objective of the present study was to examine whether 
attentional control is associated with sensitivity to the statistical regu-
larity of subword orthography.
Participants and Methods: A total of 44 neurologically healthy partic-
ipants were administered the stroop Color-Word Test and two exper-
imental measures that assess sensitivity to subword regularity: visual 

wordlikeness judgment and visual lexical decision. in the wordlikeness 
judgment task, participants viewed non-pronounceable letter strings 
in isolation and judged whether each looked like it could be a word. 
Within this task, three conditions of stimuli were created that varied 
along degrees of subword orthographic regularity (i.e., low reguarlity, 
intermediate regularity, high regularity). in the lexical decision task, 
participants viewed words and orthographically legal, pronounceable 
nonwords. Within the lexical decision task, orthographic neighborhood 
size and subword regularity were factorially manipulated.
results: results showed significant correlations among stroop  
Color-Word interference and sensitivity to subword regularity on both 
experimental tasks. specifically, stroop Color-Word interference was 
associated with sensitivity to subword regularity on the visual wordlike-
ness judgment task, above and beyond stroop Word reading, stroop 
Color naming, and wordlikeness task difficulty. Moreover, there was 
a significant association between stroop Color-Word interference and 
the main effect of subword regularity on word target accuracy within 
the lexical decision task.
Conclusions: sensitivity to the statistical regularity of subword orthog-
raphy appears to be uniquely, positively, and significantly related to 
attentional control. Though preliminary, present results suggest that 
sensitivity to subword orthographic regularity is not a purely passive 
process but instead may be influenced by “top-down” attentional control. 
results have the potential to shape new thinking about orthographic 
processing in developmental dyslexia.
Correspondence: Quintino Mano, Ph.D., Psychology, University 
of Cincinnati, 47 West Corry Blvd., Edwards 1 Center, Suite 4130, 
Cincinnati, OH 45243, United States. E-mail: quintino.mano@uc.edu

a.e. MarGOLIs, K. daVIs, z. HuO & r. MarsH. Intrinsic 
Functional Connectivity Within The Left Hemisphere Reading 
Network And Associations With Phonological Ability In Children 
With And Without Reading Disorder.
Objective: To compare functional connectivity from the left hemisphere 
reading network in children with reading disorder (rD) and typically 
developing (TD) children, and to assess whether patterns of connectivity 
are associated with phonological ability.
Participants and Methods: resting state fMri data was collected from 
22 children with rD and 21 TD children between 7 and 13 years old. 
seeds were placed in eleven rois defining the reading network. Whole-
brain connectivity maps were compared across groups and associa-
tions with phonological abilty (using WJ-iii Word Attack, spelling and 
ToWre) were explored.
results: relative to TD children, those with rD showed reduced func-
tional connectivity between left inferior frontal gyrus (iFg) and right 
middle temporal gyrus (MTg), p < 0.05, corrected. Children with rD 
showed negative, whereas TD children showed positive connectivity 
between left superior temporal gyrus (sTg) and right caudate, p < 0.05, 
corrected. Across all subjects, left iFg-right MTg and left sTg-right 
caudate connectivities were positively associated with phonological 
ability, p’s < 0.048 and 0.001, respectively.
Conclusions: our finding of reduced connectivity from left hemi-
sphere reading network regions to right hemisphere temporal and stri-
atal regions in rD children is consistent with prior data pointing to 
the recruitment of right hemisphere regions during the early stages of 
learning to read in TD children. Further, increased connectivity was 
associated with better phonological processing. Thus, reduced bilateral 
fronto-temporal and temporal-striatal connectivity may underlie the 
difficulty that children with rD have in using phonological skills when 
reading.
Correspondence: Amy E. Margolis, PhD, Child and Adolescent 
Psychiatry, Columbia University Medical Center, 1051 Riverside Drive, 
New York, NY 10032, United States. E-mail: margola@nyspi.columbia.
edu
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K. reese, b. sHIeH, r. PLOTKIn & J. LInTOn reesMan. 
As Easy as ABC? Deaf or Hard-of-Hearing Students’ Alphabetic 
Knowledge and Recitation.
Objective: Alphabet knowledge and recitation (Ak/r) in children has 
been documented as an important predictor of literacy skills. Hearing 
children typically recite the alphabet correctly by age 6 years. For chil-
dren who are deaf or hard-of-hearing (D/HoH), no study to date has 
systematically examined the age at which Ak/r is mastered, or at what 
age these difficulties are associated with risks to literacy development. 
The present study examined the performance of clinically-referred D/
HoH students on an Ak/r task within a specialty neuropsychology 
clinic.
Participants and Methods: The present study was conducted via 
retrospective chart review of D/HoH students ages 6 to 21 years,  
(n= 19, mean age = 10.69 years, sD= 3.99, 63% male) referred for 
clinical evaluation in a neuropsychology specialty clinic for D/HoH 
children. Performance on an alphabet recitation elicitation task was 
examined, including the mean number of letters spoken/signed, letters 
written, and letter sequential accuracy. During the task, 58% utilized 
hearing aids (HA) or cochlear implants (Ci), 79% utilized spoken 
english, and 21% used American sign language (Asl).
results: Mean number of letters spoken or signed was 21 (sD= 5). seven 
participants (36.84%) produced all 26 letters in the correct sequence. 
Mean number of letters written was 21 (sD=6), with most participants 
demonstrating sequencing errors (72%). This sample demonstrated 
well-below expected performance compared with hearing children, who 
reportedly acquire alphabet recitation by age 6.
Conclusions: neural processing of language whether spoken or signed 
has demonstrated equivalence. early fingerspelling skills predict 
emerging literacy and letter writing skills in children who are D/HoH. 
The present study identifies a possible area of skill weakness in Ak/r 
in spoken or signed modalities that may serve as an early and easily 
identifiable marker for later literacy difficulties within this population, 
though further examination of this phenomena is needed in non-clinical 
samples.
Correspondence: Kaycee Reese, Kennedy Krieger Institute, 11 E Chase 
St. #303, Baltimore, MD 34471, United States. E-mail: reesek@
kennedykrieger.org

e. rIGGaLL, r. WInTer, L. branuM-MarTIn, r. seVCIK, 
r. MOrrIs & s. FrOsT. Modeling Implicit Sequence Learning 
in Developmental Dyslexia with and without Specific Language 
Impairment.
Objective: This study examined implicit sequence learning (isl), 
measured by the widely-used serial reaction Time Task (srTT), in 
children who met criteria for Developmental Dyslexia (DD) with or 
without specific language impairment (sli). isl, a type of procedural 
learning, has been shown to be deficient in both DD and sli (lum et al., 
2010; Menghini et al., 2006). Though such procedural learning impair-
ments as measured by the srTT remain debated, with both positive and 
negative findings, isl has been theoretically and objectively linked to 
levels of grammatical understanding across sli and typically devel-
oping children (lum, 2012). These relations between isl and grammar 
abilities remain unexamined among children with DD. Children also 
learn implicitly during reading instruction that words are composed of 
phonemic patterns, potentially in a similar manner to learning about 
the patterns underlying grammar. Whether isl is similarly related to 
phonological awareness also remains unexamined in these groups.
Participants and Methods: using multi-level growth models of initial 
reaction time and slope of learning across the repeated sequence of the 
srTT, we modeled isl in a sample of elementary school children who 
met criteria for DD (n=53) or DD+sli (n=20). We further examined 
the predictive contributions of grammatical understanding, vocabulary 
abilities, phonological awareness, and diagnostic groups (DD with and 
without sli) on isl on the srTT.
results: results showed generally linear trends in improved reaction 
time, with minimal differences in rates of learning. The predictors of 

grammatical understanding, vocabulary ability, phonological aware-
ness, or diagnostic group (DD or DD+sli), did not relate strongly to 
rates of implicit learning.
Conclusions: results are discussed in terms of the srTT as an indi-
cator of isl in this sample, especially in relation to the contribution 
of language dimensions studied, in relation to diagnostic categorical 
results, and in relation to approaches to analyzing such srTT learning 
task data.
Correspondence: Emily Riggall, B.A., Psychology, Georgia State 
University, 1110 Briarcliff Rd NE, Unit 1, Atlanta, GA 30306, United 
States. E-mail: emily.riggall@gmail.com

a. rOberTs, L. JaCKsOn & r. TanGen. Cognitive Correlates of 
Academic Learning in Fetal Alcohol Spectrum Disorders.
Objective: Children with Fetal Alcohol spectrum Disorders (FAsD) 
are at risk for impairment in academic learning. research has demon-
strated below average reading and math skills, although comprehensive 
research across academic domains and across the FAsD spectrum is 
limited. This study examined the impact of suspected prenatal alcohol 
exposure on academic learning across the FAsD spectrum. in addition, 
the study examined cognitive correlates related to reading and math 
performance.
Participants and Methods: Participants included 59 children (Mean 
Age = 126 months) who were evaluated through a multidisciplinary 
FAsD Clinic. All participants completed a comprehensive neuropsycho-
logical assessment and were evaluated using the 4-digit-code (Astley & 
Clarren, 2000). Twelve participants met criteria for full/partial Fetal 
Alcohol syndrome (FAs), 26 for static encephalopathy (se), and 21 
for neurobehavioral disorder (nD).
results: results indicated there were significant (p<.05) differences 
between the se and nD group for all academic tasks and significant 
differences (p<.05) between the FAs and nD groups for select academic 
tasks. no significant differences were found between the FAs and se 
groups. Further analysis revealed children with FAsD perform better 
on reading than math tasks F(1,55)=8.205, p=.006, better on applied 
math than computational tasks F(1,54)=11.195, p=.001, and better on 
word reading than reading comprehension F(1,57)=25.444, p=.000. 
Finally, the cognitive predictors for reading and math differed, such 
that FsiQ was the best predictor of math performance, while working 
memory was the best predictor of reading performance.
Conclusions: overall, findings suggest that within a group of children 
with FAsD, there is relationship between level of severity of diagnosis 
and related academic outcomes. in addition, children with FAsD have 
strengths and weaknesses on academic testing that could be used to 
develop specific intervention programs.
Correspondence: Alycia Roberts, PhD, Developmental/Behavioral 
Pediatrics & Psychology, Rainbow Babies & Children's Hospital, W.O. 
Walker Center, 10524 Euclid Ave., Ste 3150, Cleveland, OH 44106, 
United States. E-mail: alycia.roberts@UHhospitals.org

J. saLVadOr-Cruz, C.G. arMenGOL, e.e. sanCHez VIeLMa 
& L.a. LedesMa TOrres. Executive Function and Reading 
Comprehension: Performance of Mexican 9-year-olds on a Non-
Linguistic measure of inhibition.
Objective: To explore an understudied aspect of eF: inhibition, on 
reading comprehension. To examine performance of spanish-speaking 
children when using a non-linguistic alternative to the color-word inter-
ference test.
Participants and Methods: Thirty 9 year-old school children (15 boys, 
15 girls) with no neurological or psychiatric conditions were individually 
administered the reading Comprehension (rC) subtest of ProleC-rM 
(Mexican adaptation of a spanish comprehensive battery of reading 
ability) and the Five Digit Test (FDT) – a non-linguistic alternative 
to the stroop Color-Word Test (sCWT). independent variables were 
correct responses for rC and response speed for the FDT interference 
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condition. given the non-normal distribution of the independent vari-
ables, data were analyzed via spearman’s rho.
results: spearman’s rho=.068 was non-significant. no gender differ-
ences were observed. Mean correct rC score= 11.43l. Mean FDT inter-
ference rT- 75.13.
Conclusions: Findings showed no support for inhibitory control as 
an independent contributor to reading comprehension. inhibition is 
an identified component of the triad of executive functions impacting 
reading, but no consensus regarding its impact on reading comprehen-
sion has been reached (Christopher et al., 2013). More sophisticated 
assessment instruments that capture this complex cognitive process and 
the impact of socio-cultural variables must be incorporated in its clinical 
and experimental investigation in order to arrive at a more complete 
model of its neuropsychological underpinnings.
Correspondence: Judith Salvador-Cruz, Ph,D., Mexico City, Mexico. 
E-mail: salvadcj@gmail.com

J. saLVadOr-Cruz, C.G. arMenGOL, a. seGura VILLa 
& L.a. LedesMa TOrres. Neurological Soft Signs (NSS) as 
Potential Risk Indicators of Disrupted Neurodevelopment in a 
Mexican Sample of Elementary School Children.
Objective: Determining whether nsss signal underlying developmental 
difficulties in healthy elementary school children.
Participants and Methods: Forty-nine Mexican elementary school 
children (27 boys, 22 girls) aged 6-12 participated. exclusionary criteria 
were being held back a grade and psychiatric history (per salvador & 
galindo’s neurological and Psychiatric History Questionnaire.
Portellano’s neuropsychological school Maturity Questionnaire (nsMQ-
CuMAnes in spanish) was administered, yielding a neuropsychological 
development index (nDi). neurological soft signs (nss) were assessed 
with Matute et al.’s Children’s neuropsychological evaluation (Cne; 
spanish eni)
results: obtained nDi’s (neuropsychological maturity-chronological 
age quotients)showed this distribution : Very low= 18.4%; Medium 
low=12.2%; low=40.8%; Medium high=4.1%. subtest scores paral-
leled this distribution, with a stronger overall performance on Auditory 
Comprehension relative to the rest (Audio-gnostic Writing, Visuoper-
ceptual and rhythm), with 30 – 50 % children obtaining very low and 
medium low scores.
Cni/eni yielded no clear quantitative evidence of nsss. Qualitative 
analyses of three subtests (Visual Tracking, right/left Discrimination, 
opposing Digits) revealed decreasing nsss with age.
Conclusions: A high incidence of nsss among healthy children, 
gradually tapering with age, has been documented in other studies. 
(Dazzan et al, 2006). Differential patterns of cognitive vulnerability 
suggest differential brain networks involvement (zhao et al., 2013). 
recent advances in the study of nsss have underscored their importance 
for pediatric neurology. nsss are best viewed as vulnerabilities to be 
targeted for early intervention aimed at fostering resiliencies (levit-
Binnun & golland, 2012).
Correspondence: Judith Salvador-Cruz, Ph,D., Mexico City, Mexico. 
E-mail: salvadcj@gmail.com

s. seese, J. saFer-LICHTensTeIn, a.d. VerbaLIs, 
C. LuOnG-Tran, K.K. Hardy, L. FederIn, L. anTHOny 
& L. KenWOrTHy. What Do Children with ADHD and ASD 
Look Like in the Mainstream Classroom? Examining Executive 
Functions in School.
Objective: executive function (eF) skills are critical for students to be 
successful in the classroom. eF deficits are prominent among children 
who have an Autism spectrum Disorder (AsD) or Attention Deficit 
Hyperactivity Disorder (ADHD). This study aims to evaluate how 
teachers and observers report eF in the classroom among these two 
diagnostic groups.
Participants and Methods: A sample of mainstream school children 
either with an AsD or ADHD (n=149) participated in a school-based eF 

intervention study. student behavior was observed by treatment-blinded 
research staff and by teachers who reported using a modified version 
of the skAMP (swanson, 1992). Classroom observations and skAMPs 
yield scores on several eF skills, such as transitioning, attending to work, 
and following rules. group differences were explored using independent 
sample t-tests.
results: Total skAMP and classroom observation scores were signifi-
cantly correlated for both the AsD group (r=-.486, p< .01) and for 
the ADHD group (r=-.292, p<.01). However, children with ADHD 
exhibited more positive behaviors during observations than children 
with AsD, (t(290)=-2.79, p=.006). Teachers reported students with 
ADHD as having more difficulty staying seated than children with AsD 
(t(179)=-3.50, p=.001). Within the ADHD group, students observed not 
“following rules in the classroom” were more likely to have a negative 
overall teacher rating (r=-.343, p<.01).
Conclusions: overall, ratings were similar across diagnostic groups but 
several items stood out as more likely to be concerning in one group 
versus another. given the difficulties identified by either observers or 
teachers, eF skills at school are an important target for treatment.
Correspondence: Sydney Seese, Bachelors, Neuropsychology, Children's 
National Medical Center, 198 Halpine Rd Apt 1466, Rockville, MD 
20852, United States. E-mail: sseese2@childrensnational.org

H. TanaKa, r. HanCOCK, P. beHrOOzI, P. duOnG & F. HOeFT. 
Slow Reading: A New Neurobiological Phenotype.
Objective: Dyslexia is often identified by untimed reading measures. 
Past studies found that poor readers struggle with reading fluency, even 
after intervention programs. Hence, it is an open question whether slow, 
accurate readers also have neurobiological signatures of dyslexia, and 
whether they would benefit from accommodations. This study aims to 
characterize brain differences between slow, accurate readers and those 
with typical reading fluency.
Participants and Methods: 51 native english-speaking 3rd and 5th 
graders, divided into two groups based on standard score (ss) discrep-
ancy between timed (Phonemic Decoding efficiency [PDe] of the Test 
of Word reading efficiency) and untimed (Word identification [WiD] of 
the Woodcock reading Mastery Test-revised) reading measures: slowr 
(WiD >80; WiD-PDe >7.5ss; n=20) and Control (WiD-matched; 
WiD >80; WiD-PDe <7.5ss; n=31). Brain activation was induced 
by a visual real-word rhyme judgment fMri task, and was compared 
between slowr and Control groups, with PDe as a covariate. results 
were thresholded at a corrected (p <.05) voxelwise height of p <.01.
results: slow but accurate readers had significantly reduced activation 
in the bilateral precentral gyri and significantly increased activation in 
the left supramarginal gyrus compared to Control participants.
Conclusions: slow but accurate readers show hyperactivation in the 
supramarginal gyrus, suggesting continued high reliance on phonolog-
ical processing for real words, and reduced activation in the bilateral 
precentral gyrus, possibly reflecting differential subvocalization during 
rhyme judgments. Hence, slow but accurate readers have an atypical 
brain signature, distinct from both traditional dyslexics (low reading 
accuracy, low fluency) and typical readers (normal accuracy, normal 
fluency). While reading fluency is notoriously difficult to improve, slow, 
accurate readers may benefit from accommodations including increased 
time for reading assignments and tests; given the brain differences found 
here, further study is recommended.
Correspondence: Hiroko Tanaka, PhD, Psychiatry, University of 
California San Francisco, 401 Parnassus Ave, San Francisco, CA 94143, 
United States. E-mail: hiroko.tanaka@ucsf.edu

s.G. MassOnI, M. LenCIOnI, M. TIMPanO sPOrTIeLLO & 
s. TOCCHInI. Developmental Dyslexia and Working Memory.
Objective: Background: Previous studies have suggested that dyslexic 
individuals exhibited difficulties in tasks involving working memory 
(WM), in particular in phonological loop (Pl). recent data have pointed 
to the central executive (Ce) system as another source of WM deficit in 
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dyslexic readers. The visuo-spatial sketchpad (Vs) does not seem to be 
implicated in reading difficulties.
Few studies investigated Vs separating the visual components from 
spatial ones. We choose WMs iV to assess these components specifically.
objective: This study investigated associations between WM (Pl, Vs 
and Ce - Baddeley and Hitch model) and developmental dyslexia.
Participants and Methods: Participants in our study we tested 30 
subjects 16 to 19 years-old,(17 males), with reading and writing diffi-
culties, but normal math abilities. All subjects had the diagnosis of 
developmental dyslexia and/or dysorthography.
Methods: We assessed the capacity of Pl using the digit span subtest 
of WAis-iV, the Vs through the symbol span (sA) of WMs iV  
and the Ce by the administration of spatial Addition (ssP)of WMs iV 
and digit span forward of WAis-iV. We used WMs iV to assess visual 
and spatial components separated.
results: subjects with developmental dyslexia totalized Digit span and 
Digit span Forward scores significantly lower (p<0.05) than ssP and 
sA scores. Moreover differences between Working Memory index (WMi) 
and Visual Working Memory index (VWMi) are significant.
Conclusions: our findings, in agreement with previous studies, suggest 
that working memory functioning is impaired in dyslexic readers.  
in detail dyslexic and dysorthographic subjects performed poorly in 
phonological loop and executive central task measurements. it will 
be interesting, for rehabilitation goals, to understand through further 
studies if poor performances in executive central task could depend on 
poor phonological capacity.
Correspondence: Marco Rossano Timpano Sportiello, Prof, Via 
P.Maroncelli 73, Viareggio 55049, Italy. E-mail: marco.timapano@
uslnordovest.toscana.it

e.M. WesOnGa, L. yaLeM, s.K. GILLIGan & d. WHITe. 
Comorbidity of Learning Disabilities: Prevalence Rates of  
Co-occuring Reading Disability, Writing Disability, Math 
Disability, ADHD, and Other Psychiatric Disorders in a School 
Sample.
Objective: given the closely intertwined development of reading, 
writing, and arithmetic skills, children with learning disabilities (lDs) 
may present with difficulties across multiple academic domains. 
However, reading disability (rD), writing disability (WD), and math 
disability (MD) are often studied in isolation.
Participants and Methods: in order to investigate comorbidity in the 
lD population, we examined archival data from a sample of 274 chil-
dren aged 6-14 years (38% girls; mean age = 9.8 years) who attended 
a private day school in the st. louis, Missouri community for students 
with lDs. All students carried a diagnosis of at least one specific lD, 
and lD diagnoses were based on an ability-achievement discrepancy of 
at least 1.5 standard deviations. on the whole, students demonstrated 
average intelligence (WisC-iV; mean FsiQ = 104). Diagnostic informa-
tion regarding the presence of ADHD, mood disorders, anxiety disorders, 
and adjustment disorders was also examined.
results: Within our sample, the majority of students were diagnosed 
with multiple lDs. remarkably, about 25% of all students were diag-
nosed with all three specific lDs (rD + WD + MD), whereas about 33% 
were diagnosed with only one lD. rD and WD co-occurred in 65-85% 
of those with either disorder, rD and MD co-occurred in 37-89% of 
those with either disorder, and MD and WD co-occurred in 41-74% of 
those with either disorder. ADHD was present in 57% of the sample, 
and other psychiatric disorders were present in 14% of the sample. 
rates of co-occurring ADHD and other psychiatric disorders remained 
relatively consistent across groups with isolated lD, two comorbid lDs, 
and three comorbid lDs.
Conclusions: overall, our results support previous findings indicating 
high prevalence rates of co-occurring lDs. in light of these findings, 
special attention must be given to ensure that children with isolated 
or comorbid lDs are properly identified and placed in educational 
programs which appropriately address their unique concerns.

Correspondence: Erika M. Wesonga, Psychology, Washington University 
in St. Louis, St. Louis, St. Louis, MO 63108, United States. E-mail: 
ewesonga@wustl.edu

r. WInTer, e. rIGGaLL, P. aLberT, C. arrInGTOn, 
J.a. Turner, r. seVCIK & r. MOrrIs. Functional MRI Overlap 
Between ADHD and Developmental Dyslexia on Alternative Force 
Choice Tasks: A Meta-Analytic Study.
Objective: The present study utilized meta-analytic methods to examine 
the activation overlap between subjects diagnosed with Attention Deficit 
Hyperactivity Disorder (ADHD) versus Developmental Dyslexia (DD). 
Despite current estimates of comorbidity reaching about 40% (Boada et 
al., 2012), the overlap between overused and underused brain networks 
in these disorders during functional in-scanner tasks remains unclear. 
This study conducted a systematic review and Activation likelihood 
estimation (Ale) analysis of studies that administered in-scanner 
two-alternative forced-choice tasks to ADHD or DD subjects.
Participants and Methods: our search for DD or ADHD fMri papers 
yielded 48 studies (22 DD and 26 ADHD) matching the following 
criteria: 1.Functional neuroimaging studies published between 2010-
2016; 2.reported Talaraich or Mni coordinates; 3.recorded a direct 
comparison between DD/ADHD and control subjects; 4.used a forced-
choice button press or inhibition response task. Ale meta-analysis was 
performed via BrainMap’s gingerAle software (P<0.05).
results: results indicated hypoactivation in the supplemental motor 
cortex, prefrontal cortex, associative visual cortex and the supramar-
ginal gyrus on forced choice/inhibition response tasks across both ADHD 
and DD populations. unfortunately, only five DD studies controlled 
for co-morbid ADHD, while none of the ADHD studies controlled for 
reading deficits, making it difficult to determine whether results were 
suggestive of deficits in a single, independent network, or shared over-
lapping networks relevant to each condition.
Conclusions: our findings suggest significant overlap in cortical use 
across DD/ADHD populations during forced-choice tasks. The current 
fMri literature does not allow for more robust cross population exam-
ination due to the lack of comparable cognitive paradigms used across 
the clinical populations. in order to better understand the nature of the 
co-morbidity between these highly prevalent disorders, future research 
should address this methodological lacuna.
Correspondence: Rebecca Winter, MA, Psychology, Georgia State 
University, 1337 Holly Lane, Atlanta, GA 30329, United States. E-mail: 
rwinter3@student.gsu.edu

epilepsy/seizures

K.d. srnKa, J. JOnes, d. aLMane, b. HerMann & 
M. seIdenberG. Intraindividual Variability in Sustained 
Attention Mediates the Relationship between Age of Epilepsy 
Onset and IQ and Academic Achievement.
Objective: earlier age of epilepsy onset is associated with increased 
neuropsychological impairment in childhood epilepsy (Ce). We have 
previously reported that attentional ability, particularly intra-individual 
variability (iiV) in sustained attention, is impaired in Ce. given the 
importance of sustained attention ability for successful performance 
on measures of higher order cognitive functioning, we predicted that 
iiV would mediate the relationship between age of epilepsy onset and 
performance on measures of intellectual functioning and academic 
achievement.
Participants and Methods: 168 participants with recent onset Ce, 
mean age 12 years, mean onset age 11.75 years, 51.2% generalized and 
48.8% localized epilepsies, were administered the Connor’s Continuous 
Performance Test-2nd edition, the Wide range Achievement Test-3rd 
edition (WrAT), and Wechsler Abbreviated scales of intelligence. We 
conducted mediation analysis based on the Baron and kenny (1986) 
conditions. Age of onset was the independent variable, iiV was the 
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mediator variable, and the performance (PiQ) and verbal (ViQ) indices 
of iQ and the three indices of academic achievement (spelling, reading, 
arithmetic) were the dependent variables in five separate models. The 
sobel test was used to determine the significance of the iiV in reducing 
the association between the predictor variable (age of onset) and the 
outcome measures.
results: iiV was found to be a significant partial mediator for the  
relationship between age of onset and PiQ (z=2.87, p<.05), WrAT- 
arithmetic (z=2.20, p<.05), and WrAT-reading (z=2.03, p<.05). 
sobel’s z was not significant for ViQ (z=1.26, p=.21) and WrAT-
spelling (z=1.79, p=.07).
Conclusions: These results suggest that early onset effects on cognition 
are mediated at least to some extent by increased iiV on a measure 
of sustained attention. Mediation analyses may provide an approach 
to examining the psychological mechanisms associated with cognitive 
impairment in childhood epilepsy.
Correspondence: Kyle D. Srnka, Psychology, Rosalind Franklin 
University of Medicine and Science, 3503 Green Bay Rd, #307, North 
Chicago, IL 60064, United States. E-mail: kyle.srnka@my.rfums.org

Invited symposium 6. Translational 
neuropsychology: Contemplating the Past and 

Looking Toward the Future

Chair: adam M. brickman

10:00–11:30 a.m.

a.M. brICKMan, d.M. barCH, r.M. bILder, r. au & 
r.M. bauer. Translational Neuropsychology: Contemplating the 
Past and Looking Toward the Future.
symposium summary: With the celebration of the 50th year anni-
versary of the international neuropsychological society comes the 
opportunity to reflect on the history of our field and to contemplate the 
directions we are going. neuropsychology, at its core, is a multi- and 
inter-disciplinary field that draws inspiration from cognitive psychology, 
behavioral neurology, and basic neuroscience to derive brain-behavior 
relationships and apply them to clinical settings. early studies used 
lesion approaches in animals and humans to map behavioral correlates 
of regional brain damage and, by inference, normal brain functioning. 
The majority of contemporary studies in neuropsychology apply psycho-
metric assessment to determine cognitive correlates of clinical conditions 
and developmental stages. Clinical and applied aspects of neuropsy-
chology deploy similar psychometric assessments to aid in diagnosis 
and treatment recommendations. As we look toward our future, we 
propose embracing a translational neuropsychology approach, in 
which we apply methodological and theoretical innovation to elucidate 
the mechanistic bases of brain-behavioral relationships that support 
direct translation into clinical practice. This symposium will highlight 
translational approaches used in five neuropsychology laboratories. Dr. 
Brickman will discuss work on the integration of neuroimaging and 
experimental methods to dissociate hippocampal subfields, the cogni-
tive processes they mediate, and associated treatment-focused clinical 
trials. Dr. Barch will focus on historical concepts of brain connectivity, 
current conceptions and methods, and future innovations and transla-
tions, including stimulation or feedback approaches to enhance connec-
tivity and human/animal parallels. Dr. Bilder will discuss the principle 
analytic and conceptual models that have driven our understanding 
of brain and behavior, from past comparisons of “organic” disorders 
through classic psychometric analyses, to the development of causal 
models that span multiple biological scales. Dr. Au will discuss how 
technology integration provides immediate opportunities to create novel 
cognitive biomarkers and enable a future role for neuropsychology in the 
realm of big data. Dr. Bauer will discuss a simultaneous animal-human 
platform developed to examine cortical-hippocampal interactions using 
Mri, electrophysiology, viral vectors, and human/animal performance.

Correspondence: Adam M. Brickman, PhD, Taub Institute for Research 
on Alzheimer's Disease and the Aging Brain, Department of Neurology, 
Columbia University, P & S Box 16, 630 West 168th Street, New York, 
NY 10032, United States. E-mail: amb2139@columbia.edu

a.M. brICKMan, r.P. sLOan & s.a. sMaLL. Dietary Flavanols, 
Hippocampal Subfields, and Cognitive Aging: A Translational 
Neuropsychology Story.
neuropsychologists are uniquely positioned to engage in work that 
translates basic neuroscientific observations into human studies and, 
ultimately, clinical practice. over the past several years, we have been 
gaining insight into the complexity of the hippocampal circuit, how 
this complexity relates to Alzheimer’s disease (AD) and normal aging, 
and whether there are treatment approaches that can target specific 
hippocampal-mediated behaviors. Computational and theoretical 
models point to specialized functional roles for the distinct molecular 
subfields that comprise the hippocampal formation and differential 
vulnerability to aging and disease across these subfields. Converging 
research suggests that the lateral entorhinal cortex (eC) is affected first 
in AD and relatively spared in normal aging, but that the dentate gyrus 
(Dg) is affected in normal aging and relatively spared in AD. We used 
a translational neuropsychological approach to 1) develop and validate 
neuropsychological instrumentation that reflects specifically function of 
the eC and Dg based on theoretical models, 2) test the extent to which 
eC dysfunction is uniquely involved in AD and the extent to which Dg 
dysfunction is uniquely involved in normal aging using novel func-
tional neuroimaging tools, and 3) design and implement clinical trials to 
test the extent to which dietary flavanol consumption can treat normal 
age-related, Dg-mediated memory decline. We developed a novel object 
recognition task (‘ModBent’) and an episodic learning and memory test 
(‘Modrey’) designed to reflect Dg and eC function, respectively; we 
validated these instruments by showing a double anatomical dissocia-
tion with cerebral blood volume (CBV) measures in the hippocampus 
formation obtained with high-resolution functional magnetic resonance 
imaging (fMri). next, we compared hippocampal CBV values between 
older adults who progressed to develop clinical AD and showed a selec-
tive AD-related CBV reduction in the lateral eC. Finally, among healthy 
adults we showed that normal aging is associated with Dg function. 
We conducted a small clinical trial and showed that consumption of a 
dietary flavanol, known to stimulate neurogenesis in the Dg, selectively 
increased Dg CBV and performance on the ModBent. We implemented a 
large-scale (n=4,000) clinical trial to test the effects of dietary flavanols 
on cognition in older adults. The Dg and eC are neuropsychologically 
dissociable and play distinct roles in normal aging and AD. normal 
aging appears to target Dg and the cognitive processes it mediates 
selectively, whereas AD appears to target the eC selectively. By moving 
theoretical observations into approaches to instrument development, 
neuroimaging, and intervention, we highlight a successful example of 
translational neuropsychology.
Correspondence: Adam M. Brickman, PhD, Taub Institute for Research 
on Alzheimer's Disease and the Aging Brain, Department of Neurology, 
Columbia University, P & S Box 16, 630 West 168th Street, New York, 
NY 10032, United States. E-mail: amb2139@columbia.edu

d.M. barCH. Connectomics and the Brain: Past, Present and 
Future.
Much work on understanding the etiology of neurological and psychi-
atric disorders has been aided by advances in neuroimaging technologies 
that were novel for the time they were introduced, including the use of 
magnetic resonance imaging to assess both structural and functional 
imaging of the human brain. The focus of this talk will be on how we 
currently measure human brain functional and structural connectivity, 
the ways in which understanding brain connectivity has informed our 
knowledge of the mechanisms that lead to the development and main-
tenance of various behavioral impairments associated with psychiatric 
and neurological disorders, and where the field is heading in terms of 
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novel measures and approaches. First, i will provide a brief history of the 
development of our current methods to measure and understand human 
functional and structural brain connectivity, with a particular focus on 
the methods developed as part of the Human Connectome Project. This 
overview will include some discussion of the relative pros and cons of 
different methods. second, i will review the current knowledge about 
core “intrinsic” brain connectivity networks in humans developed using 
data from brain connectivity. Third, i will selectively describe some 
of the key work using brain connectivity to understand the neurobi-
ology of neurological and psychological disorders, with a specific focus 
on psychosis, depression and neglect, as these are domains with large 
existing literatures on brain connectivity impairments. lastly, i will 
focus on emerging innovations in the measurement of human brain 
connectivity. This will include work focused on enhancing connectivity 
through behavioral (e.g., cognitive training, biofeedback, mindfulness), 
pharmacological, and stimulation methods (tDCs, tACs). it will also 
include work on human-animal translation models for understanding 
mechanisms of brain connectivity, and work in non-human primates 
and rats.
Correspondence: Deanna M. Barch, Department of Psychological & 
Brain Sciences, Washington University, Box 1125, One Brookings Drive, 
St. Louis, MO 63130, United States. E-mail: dbarch@wustl.edu

r.M. bILder. Neuropsychological Models: Past, Present and 
Future.
The last half century has witnessed many changes in neuropsychology, 
including formalization of training models, the advent of modern 
neuroimaging methods, and the impact of information sciences and 
technologies on both data acquisition and analysis. our discipline has 
further undergone major conceptual upheavals. The historical roots 
of neuropsychology drew heavily from 19th century lesion models and 
assumed that partially modularized functions could be ablated. By 
the time the ins was founded there was a productive tension between 
modular and distributive theories, which persists in modern network 
models of the brain based on structural and functional connectivity find-
ings. nevertheless, an explicit mind-body dualism remained as studies 
distinguished “organic” from “functional” syndromes. Methodological 
refinements helped bring measurement methods from a coarse “sign” 
approach to a more nuanced and dimensional psychometric approach, 
and this in turn promoted a more robust statistical and actuarial basis 
for neuropsychological assessment. simultaneously, evidence of biolog-
ical anomalies linked to psychological dysfunction made less tenable the 
splitting of “mind” from “brain.” Meanwhile, our assessment approaches 
are beginning to leverage modern psychometric theory to enable more 
efficient identification and assessment of latent constructs with desired 
precision; this already can be used to establish best practices from 
empirical data. next steps will include further construction of causal 
models that go beyond psychometric definitions of latent constructs, 
leverage the temporal sequencing of component processes, and enable 
the construction of more definitive experiments to distinguish alternate 
theories about brain-behavior relations. An extension of these strategies 
to include other levels of analysis (from the genome to the syndrome) 
promises to reframe our most basic assumptions about mind and brain, 
with profound impacts on both human health and philosophy.
Correspondence: Robert M. Bilder, PhD, ABPP-CN, UCLA Semel 
Institute for Neuroscience & Human Behavior, 740 Westwood Plaza, 
Room C8-849, Los Angeles, CA 90049, United States. E-mail: rbilder@
mednet.ucla.edu

r. au & T. anG. Next Generation Neuropsychology: Digital 
Biomarkers and Big Data.
Technology is changing what we can do and how we can do it. e-health 
and the internet-of-things (ioT) have translated into a plethora of wear-
able sensors and smart home devices and offer solutions for monitoring 
and detecting changes at the earliest stages, enabling feedback and inter-
vention strategies before modifiable behavioral patterns associated with 

these changes become intractable. The Aging Well institute (AWi) is a 
global initiative initiated through Boston university’s school of Public 
Health designed to catalyze groundbreaking discoveries for chronic 
disease prevention and identify determinants of sustaining lifelong 
physical, cognitive and mental health. The AWi platform establishes a 
new disruptive model that synergizes research, technology, education/
training and application by bringing together multiple sectors to develop 
solutions that would not otherwise be possible. The AWi e-Cognitive 
Health initiative uses the foundation of the Boston university-based 
Framingham Cognitive Aging study, which boasts arguably the richest 
database of its kind, with up to 45 years of prospective health and 
lifestyle measures, along with available genetic and other biomarkers 
to relate to brain health. longitudinal assessment includes an exten-
sive battery of neuropsychological testing as well as neuroimaging via 
Mri. More recently, the assessment of cognitive performance has also 
included digital capture of unique traits, starting with voice (2005) 
and written performance (2011). starting in 2015, Framingham also 
began collecting e-health data using mobile devices and is expanding its 
real-time tracking of key health metrics. We present several case studies 
of how blending research and technology create innovative solutions 
for brain health. This new approach to neuropsychological research 
will enable forward thinking studies, create a research-to-marketplace 
pipeline and generate collaborations and resources necessary to thrive 
and fuel innovation and discovery.
Correspondence: Rhoda Au, PhD, Anatomy & Neurobiology, Neurology 
and Epidemiology, Boston University Schools of Medicine and Public 
Health, 72 E Concord Street, B6, Boston, MA 02118, United States. 
E-mail: rhodaau@bu.edu

r.M. bauer. An Interactive Translational Platform for 
Investigating Age-Related Memory Decline.
As the healthcare pendulum has swung from disease management to 
prevention, renewed attention has been given to developing sensitive 
tools to identify illness risk at a point at which primary or secondary 
prevention will be effective. in my presentation, i will describe a 
combined human-animal platform designed to (a) more precisely under-
stand cortical and hippocampal contributions to normal and patholog-
ical aging, and (b) to develop neurocognitive probes that are sensitive to 
the complex transition between normal aging and very early preclinical 
disease. The platform attempts to achieve two-way translation using a 
“comparative neuropsychology” approach, wherein empirically vali-
dated rat models of spatial and object memory (perceptual “oddity” 
tasks) are adapted for use in humans, and wherein human paradigms are 
adapted to the rat (e.g., touch-screen discrimination). Methodological 
approaches include Mri, electrophysiology, viral vectors, and human/
animal performance. The presentation will focus on recent investigations 
of the role of the perirhinal cortex in complex object recognition, and 
will show how animal discrimination learning paradigms can be fruit-
fully adapted for use with humans. our recent findings suggest that the 
specific computations performed by perirhinal cortex are highly suscep-
tible to age-related decline, and, when evaluated in the context of other 
risk factors, can contribute highly sensitive information to the detection 
very early preclinical decline in the medial temporal memory system.
Correspondence: Russell M. Bauer, PhD, ABPP, Clinical & Health 
Psychology, University of Florida, PO Box 100165 HSC, Gainesville, 
FL 32610, United States. E-mail: rbauer@phhp.ufl.edu
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symposium 11. development and adaptation of 
assessment Instruments: best Practices, Legal 

Issues, Training, and Lessons Learned

Chair: Lisa drozdick

10:00–11:30 a.m.

L. drOzdICK, a. naKOneCHny, s. KeMP & d. sHaFer. 
Development and Adaptation of Assessment Instruments: Best 
Practices, Legal Issues, Training, and Lessons Learned.
summary: Historically, psychological assessments have been developed 
locally for use with individuals from the same country or geographic 
region. Practitioners utilizing an instrument in a different region than the 
one where the normative data was collected had to use clinical judgment 
to estimate the influence of a client’s background, language differences, 
and other variables on test results and provide subjective interpretations 
of the results. over time, greater sophistication and knowledge of the 
cultural influences on test performance has led to more extensive consid-
eration of culture during the development of instruments. These efforts 
have led to greater portability of assessments across multiple regions; 
however, standard approaches have not been developed or implemented. 
one major change in the approach to instrument development has been 
the movement from pure translations of instruments to adaptation of 
instruments across languages and cultures. This symposium will focus 
on the changes in test development over time to adjust to uses across 
cultures and languages, with special attention to the translation and 
adaptation process for assessments. Dr. lisa Whipple Drozdick will 
introduce the process of test development in the context of global use and 
provide case examples of cultural and language adaptation. Ms. Anna 
nakonechny will describe the best practices for translating instruments, 
including recent work on the Cns trials which included translation 
work on manuals, videos, and other documentation. Dr. sally kemp 
will present her experiences in developing and implementing a neuro-
psychology training program in Columbia. The use of both english and 
spanish instruments and the unique aspects of training practitioners in 
this emerging field in Columbia will be included. Finally, Mr. David 
shafer will provide information on the legal quagmires and solutions 
around adapting copyrighted instruments.
Correspondence: Lisa Drozdick, Pearson, 19500 Bulverde Road, Suite 
201, San Antonio, TX 78259, United States. E-mail: lisa.drozdick@
pearson.com

L. drOzdICK. Developing Tests for Global Use.
Psychological measurements assess specific constructs within the context 
of a test instrument. item content, test construction, and decisions 
around how to measure the construct can be influenced by cultural 
experiences. While linguistic differences are often readily apparent, 
more subtle cultural differences can influence the utility of a measure. 
For example, the prototypical image of a tree differs across geographic 
regions and the selection of the type of tree could influence perfor-
mance. The development of assessments has addressed regional differ-
ences in three main ways: developing a single global instrument with 
minimal cultural references or linguistic requirements, translating a 
single instrument into multiple languages but utilizing the same content 
otherwise, and adapting an instrument into multiple regional editions 
that modify items to fit to the varying regional needs. each of these 
approaches addresses different needs and requires different develop-
ment approaches. in addition, the utility of the assessment may vary 
depending upon the approach utilized. This presentation will describe 
the process for developing an assessment within the context of global 
use and regional variations. Case examples from the adaptation of the 
Differential Ability scales–second edition, early years spanish edition 
and the translations of the repeatable Battery for the Assessment of 
neuropsychological status will be presented.

Correspondence: Lisa Drozdick, Pearson, 19500 Bulverde Road, Suite 
201, San Antonio, TX 78259, United States. E-mail: lisa.drozdick@
pearson.com

a. naKOneCHny. Translation of Assessments: Best Practices and 
Lessons Learned.
Modifying an instrument for use across regions with different dialects 
or languages may involve modifying the language of administration. 
The decision to perform a translation versus a linguistic validation may 
greatly influence the utility and validity of the final product. Transla-
tion work typically involves the translation of an instrument form the 
original language to the second language and a back translation from 
the translated work back to the original language. Discrepancies are 
addressed before the final translation. linguistic validation involves an 
additional step of validating the underlying meaning across languages 
to ensure the translation is conceptually equivalent to the original work. 
several organizations have endorsed these steps in their standards and 
certification processes for translation work. Translations of cognitive 
and language assessments can be particularly difficult due to localization 
of language concepts and idioms. This presentation will focus on the 
translation process, including international guidelines and certifications, 
and present lessons learned from translating psychological assessments 
across languages. A case study with global Cns trials using videos, 
manuals, and other documentation will be presented.
Correspondence: Anna Nakonechny. E-mail: anakonechny@
transperfect.com

s. KeMP. Developing Neuropsychology Training Programs in 
Colombia.
The qualifications for becoming a neuropsychologist differ across 
countries. some countries require a degree in clinical psychology while 
others require additional courses in neuropsychology beyond a four year 
psychology program, and others require a professional undergraduate 
degree. in many developing countries, the requirements are lower. Coun-
tries need to balance the need to provide services and the availability 
of trained practitioners to fill that need. Colombia was the first country 
in south America to establish an undergraduate training program for 
professional psychologists. An undergraduate degree in psychology in 
Colombia is a professional degree, comparable to an Ms degree in the 
united states. Very few psychologists obtain a master’s degree or a 
PhD as it is not required for practice. This talk describes the develop-
ment of master’s degree program in neuropsychology in Barranquilla, 
Colombia. it involved training master’s level students in psychology on 
instruments developed for both english and spanish speakers. guide-
lines for selecting instruments and applying results appropriately in 
interpretation were key aspects of the training.
Correspondence: Sally Kemp, MO, United States. E-mail: docsallykemp@
gmal.com

d. sHaFer. Legal Requirements and Recommendations Around 
Test Adaptation and Translation.
With the growing demand for test adaptations and translations, it is 
important to know the legal issues around the appropriate use of intel-
lectual property. legal definitions and rights vary across geographies 
and what is appropriate in the united states may not be appropriate 
in germany. understanding the legal ramifications of cross-country 
adaptations and translations is key to producing valid and ethical assess-
ments. identifying what is a public domain instrument versus protected 
intellectual property is the first step in the process as the legal issues 
vary around this definition. it is important to note that publication 
of an instrument in a journal does not mean it is a public domain 
instrument. Most major publication companies and many individual 
instrument authors maintain ownership of their products and provide 
legal agreements around use of those instruments. This presentation will 
provide an overview of legal definitions of public domain, differences in 
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legal rights around intellectual property, and legal agreements around 
licensing or distribution of assessments.
Correspondence: David Shafer. E-mail: david.shafer@pearson.com

symposium 12. neonatal Hypoxic-ischemic 
encephalopathy in the Post-therapeutic 

Hypothermia era: How does a Multi-disciplinary 
approach from bench to bedside Help us 

understand a shift in brain Injury Patterns and 
neurobehavioral Outcomes?

Chair: Gwendolyn J. Gerner

discussant: Catherine Limperopoulos

10:00–11:30 a.m.

G.J. Gerner, F. nOrTHInGTOn, e. GraHaM, a. POreTTI, 
J. burTOn & C. LIMPerOPOuLOs. Neonatal Hypoxic-ischemic 
Encephalopathy in the Post-therapeutic Hypothermia Era: How 
does a Multi-disciplinary Approach from Bench to Bedside Help Us 
Understand a Shift in Brain Injury Patterns and Neurobehavioral 
Outcomes?
symposium summary: Asphyxia in the perinatal and neonatal periods 
resulting in hypoxic-ischemic encephalopathy (Hie) was a leading cause 
of death and severe disability among children born full-term. The classic 
Hie brain injury pattern includes involvement of deep gray matter 
nuclei and peri-rolandic cortex, with brainstem tegmentum involve-
ment in the most severe cases. Therapeutic hypothermia became a 
standard of clinical care in 2010 for perinatal Hie within six hours of 
birth, slowing the metabolic cascade and mitigating secondary brain 
injury. The benefits of therapeutic hypothermia are well documented 
from bench to bedside; however, animal and human neuroradiological 
studies in the post-therapeutic hypothermia era have elucidated patterns 
of white matter (WM) abnormalities and neurobehavioral correlates. 
elevations in specific neonatal serum biomarkers of WM injury have 
also been observed. in this symposium Dr. northington will present the 
basic science of spatiotemporal patterns of WM injury in Hie following 
therapeutic hypothermia. Dr. graham will discuss the use of perinatal 
blood biomarkers to detect specific patterns of brain injury in this 
population. Dr. Poretti will discuss neuroradiological findings in the 
pre- and post-therapeutic hypothermia eras, contrasting quantitative 
versus qualitative methods of neuroradiological evaluation. Dr. gerner 
will present on the relationship between patterns of neonatal WM abnor-
malities and specific neurobehavioral deficits in early childhood, while 
Dr. Burton will present how language development progresses following 
Hie and treatment with therapeutic hypothermia. Dr. limperopoulos 
will conclude and discuss the historical context of these findings.
Correspondence: Gwendolyn J. Gerner, PsyD, Neurology & Developmental 
Medicine, Kennedy Krieger Institute, 716 N. Broadway, Baltimore, MD 
21205, United States. E-mail: gernerg@kennedykrieger.org

M. HOssaIn, J. burnsed, r. CHaVez-VaLdez, J. zHanG & 
F. nOrTHInGTOn. Imaging the Spatiotemporal Progression of 
White Matter Injury after Neonatal Hypoxia Ischemia.
background: Hypoxic-ischemic encephalopathy (Hie) is a leading 
cause of death in children under age 5. Hypothermia therapy (HT) 
provides incomplete neuroprotection and this protection may vary by 
brain region. using a newly established model of HT in the neonatal 
mouse model of Hie, the extent of WM injury following Hi and HT was 
determined with Mri and diffusion tensor imaging (DTi).
Methods: Hi was induced in postnatal day10 mice using the Vannucci 
Model (unilateral carotid ligation & 45 minutes of hypoxia (Fio2= 
0.08)). Following Hi, mice recovered at 31°C (HT) or 36°C (normo-
thermia, nT) for 4 hours. T2-weighted and DTi Mris were obtained 

from injured and control mice at P30. Volumes of major gray matter 
structures and volumes and mean fractional anisotropy (FA) values 
of related white matter tracts were obtained via manual delineation.
results: nT and HT mice had reduced ipsliateral hippocampal volumes 
(5.85 mm3 and 7.13 mm3 vs. 12.07 mm3, p < 0.001) and lower ipsli-
ateral fimbria FA values (0.44 and 0.47 vs. 0.59, p< 0.001). nT and 
HT mice had smaller ipsliateral cerebral cortex (52.09 mm3 and 54.63 
mm3 vs. 64.38 mm3, p < 0.01) and lower corpus callosum FA values 
(0.53 and 0.55 vs. 0.59, p < 0.01). The fimbria volume/FA values 
and the hippocampal volumes were significantly correlated in the nT  
(r2 = 0.54 and 0.74; p < 0.001 for both) and HT (r2 = 0.45 and 0.78;  
p < 0.001 for both) mice, however, no correlation was found between the 
corpus callosum volume/FA values and cortical volumes. stratifying for 
gender revealed that significance in hippocampal volumes and fimbria 
FA values are attributable to the male mice with no differences in female 
mice treated with nT and HT.
discussion: The findings from this study show that important differ-
ences in WM volume and structure are detectable following neonatal 
Hi, especially in male mice. The results from this study can be used 
to improve the quantitative evaluation of Hi injury and therapeutic 
efficacy.
Correspondence: Frances Northington. E-mail: frances@jhmi.edu

e. GraHaM, I. burd, a. eVereTT & F. nOrTHInGTOn. Blood 
Biomarkers for Evaluation of Perinatal Encephalopathy.
recent research in identification of brain injury after trauma shows 
many possible blood biomarkers that may help identify the fetus and 
neonate with encephalopathy. Traumatic brain injury shares many 
common features with perinatal hypoxic-ischemic encephalopathy. 
Trauma has a hypoxic component, and one of the 1st physiologic conse-
quences of moderate-severe traumatic brain injury is apnea. Trauma and 
hypoxia-ischemia initiate an excitotoxic cascade and free radical injury 
followed by the inflammatory cascade, producing injury in neurons, glial 
cells and white matter. increased excitatory amino acids, lipid peroxida-
tion products and alteration in micrornAs and inflammatory markers 
are common to both traumatic brain injury and perinatal encephalop-
athy. The blood-brain barrier is disrupted in both leading to egress of 
substances normally only found in the central nervous system. Brain 
exosomes may represent ideal biomarker containers, as rnA and protein 
transported within the vesicles are protected from enzymatic degrada-
tion. evaluation of fetal or neonatal brain derived exosomes that cross 
the blood-brain barrier and circulate peripherally has been referred to 
as the “liquid brain biopsy”. A multiplex of serum biomarkers could 
improve upon the current imprecise methods of identifying fetal and 
neonatal brain injury (e.g., hypoxic-ischemic encephalopathy) within 
the context of events and/or markers associated with asphyxia, such as 
fetal heart rate abnormalities, meconium, cord gases at delivery, and 
Apgar scores. Quantitative biomarker measurements of perinatal brain 
injury and recovery could lead to operative delivery only in the presence 
of significant fetal risk, triage to appropriate therapy after birth and 
measure the effectiveness of treatment.
Correspondence: Ernest Graham. E-mail: egraham5@jhmie.edu

a. POreTTI. White Matter Injury in Neonatal Hypoxic-
ischemic Injury After Therapeutic Hypothermia: Qualitative 
and Quantitative Analysis of Conventional and Advanced 
Neuroimaging Techniques.
Magnetic resonance imaging (Mri) is the neuroimaging technique of 
choice in the diagnostic work-up of neonatal hypoxic-ischemic injury 
(Hii). in neonatal Hii, four patterns of brain injury have been delineated 
including deep nuclear structures (putamen and thalamus), cerebral 
cortex, brainstem tegmentum, and cerebral white matter. Correlations 
have been shown between these imaging patterns and severity, temporal 
characteristics of the hypoxic-ischemic insult, and neurodevelopmental 
outcome. These data have been acquired in the pre-hypothermia era. in 
neonates with Hii, therapeutic hypothermia has been shown to decrease 
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brain tissue injury with a reduction in lesions of the basal ganglia and 
thalami. in the post-hypothermia era, T2-hyperintense signal of the 
periventricular white matter is one the most common neuroimaging 
findings in neonatal Hii and is seen in up to 67% of affected neonates. 
Quantitative evaluation of diffusion tensor imaging (DTi) may detect 
mild abnormalities that remain undetected by qualitative evaluation 
alone. Quantitative DTi analysis in 32 neonates with Hii and hypo-
thermia therapy from our group revealed significantly lower fractional 
anisotropy (FA) and higher mean diffusivity (MD) and radial diffusivity 
(rD) values in the posterior centrum semiovale compared to neonatal 
controls. lower apparent diffusion coefficient (ADC) values in the 
posterior centrum semiovale correlate with blood pressure deviation 
below the range with optimal autoregulation during hypothermia. in 
summary, white matter injury seems to be highly prevalent in neonatal 
Hii after hypothermia therapy. Quantitative analysis of the white matter 
microstructure using DTi data may shed light onto the pathomechanism 
of white matter injury in neonatal Hii after hypothermia and quanti-
tative DTi scalars may be used as predictors of motor, cognitive, and 
behavioral outcome.
Correspondence: Andrea Poretti. E-mail: aporett1@jhmi.edu

G.J. Gerner, e. neWMan, J. burTOn, b. rOMan, 
e. CrIsTOFaLO, M. aLLen, M. LePPerT, M. JOHnsTOn, 
F. nOrTHInGTOn, T. HuIsMan & a. POreTTI. Patterns of White 
Matter Injury and Neurobehavioral Outcomes Following Neonatal 
Asphyxia and Treatment with Therapeutic Hypothermia.
Objective: Perinatal hypoxic-ischemic encephalopathy (Hie) was 
historically associated with damage to deep gray matter (gM) nuclei, 
with relative sparing of central gM and cortical white matter (WM). 
Deep gM injury has diminished since inception of therapeutic hypo-
thermia; however, WM involvement has become more recognized. 
The goal of this study was to explore patterns of WM injury and later 
neurobehavioral outcomes following neonatal Hie and therapeutic 
hypothermia.
Participants and Methods: DTi was obtained on 32 neonates with 
Hie after therapeutic hypothermia and 10 control patients. The Mullen 
Scales of Early Learning was administered to a subgroup of the Hie 
birth cohort (n=14) between ages 20 and 32 months. group differences 
in fractional anisotropy (FA), mean diffusivity (MD), axial diffusivity 
(AD), and radial diffusivity (rD) across multiple regions of interest 
(rois) were examined via t-tests. The relationship between DTi scalars 
in specific rois were correlated with Mullen scores.
results: neonates with Hie had significantly lower FA (t= -2.53,  
p =.016) and higher rD
(t=3.16, p=.003) in the splenium of the corpus callosum (CC); and 
significantly lower FA
(t= -3.01, p=.012), higher MD (t=2.54, p=.015), and higher rD 
(t=2.92, p=.006) in the posterior centrum semiovale (PCs) compared 
to controls. significant correlations were observed between lower FA 
(spearman rho=.620, p=.018), higher MD (spearman rho=-.617, 
p=.019), and higher rD (spearman rho= -.626, p=.017) in the PCs 
and this correlated with worse performance on the Mullen Visual Recep-
tion subscale. significant correlations with fine motor skills were also 
observed.
Conclusion: Therapeutic hypothermia may mitigate gM injury in Hie, 
but patterns of WM injury in posterior cortical regions with neurobe-
havioral correlates are present. Further investigation of WM injury and 
associated patterns of long-term neurobehavioral outcomes following 
perinatal Hie and therapeutic hypothermia treatment is warranted.
Correspondence: Gwendolyn J. Gerner, PsyD, Neurology & Developmental 
Medicine, Kennedy Krieger Institute, 716 N. Broadway, Baltimore, MD 
21205, United States. E-mail: gernerg@kennedykrieger.org

J. burTOn, G.J. Gerner, n. reedy, a. POreTTI, M. LePPerT, 
M. aLLen, C. ParKInsOn, F. nOrTHInGTOn & e. CrIsTOFaLO. 
Language Development Following Neonatal Hypoxic-Ischemic 
Encephalopathy Treated with Therapeutic Hypothermia.
Objective: Moderate to severe hypoxic-ischemic encephalopathy in the 
term infant prior to the advent of therapeutic hypothermia resulted in 
life-long disability. A number of studies have demonstrated a reduction 
in cerebral palsy and intellectual disability following treatment with 
therapeutic hypothermia; however less is known about changes in less 
severe outcomes such as language and learning disabilities.
Participants and Methods: A prospective convenience sample of 
language performance of 24 two year old children born at term with 
neonatal hypoxic-ischemic encephalopathy who were treated with thera-
peutic hypothermia was analyzed. language performance on the Mullen 
and the MacArthur Bates CDi were examined. Correlations between 
pH and language outcomes were investigated. Preliminary correlations 
of FA and MD for white matter tracts implicated in language function 
with performance on the language measures were also performed for a 
subset of 10 children.
results: Prevalence of language disability in the general population 
ranges between 2.63–8.04%. in this study, 29% (9/24) of the partic-
ipants had an expressive language T-score below 40 on the Mullen. 
19% (4/21) had less than 50 words on the MacArthur Bates. When 
controlling for ses (p = .014) and gender (p = .001), there were no 
group differences based on severity of encephalopathy at birth on the 
expressive (p = .868) or receptive language portions (p = 465) of the 
Mullen. similarly, initial cord pH did not correlate significantly with 
the language measures (r = -0.282 for Mullen expressive, r =-0.148 for 
receptive Mullen).
Conclusion: Therapeutic hypothermia has become standard of care 
for neonatal Hie in term infants with numerous studies demonstrating 
a reduction in severe neurodevelopmental outcomes at 18-24 months. 
in this study, we demonstrated increased risk for language impairment 
at age two that could not be predicted by severity of encephalopathy 
as a neonate.
Correspondence: Joanna Burton. E-mail: BurtonJ@kennedykrieger.org

Paper session 14. Cognitively based Interventions 
in aging

Moderator: sylvie belleville

10:00–11:30 a.m.

C. MeWbOrn, C. LIndberGH & L. MILLer. Cognitive 
interventions for older adults: A systematic review and meta-
analysis of randomized controlled trials.
Objective: older adults experience age-related declines in cognition that 
are associated with decreased functional independence and psycholog-
ical distress. Cognitive interventions have the potential to improve cogni-
tion, delay age-related cognitive declines, and improve quality of life for 
older adults. The current meta-analysis was conducted to update and 
expand previous work on the efficacy of cognitive interventions and to 
examine the impact of demographic and methodological variables on the 
efficacy of cognitive interventions to improve cognition in older adults.
Participants and Methods: eBsCohost, embase online databases, 
and reference lists were searched to identify relevant randomized- 
controlled trials of cognitive interventions for older adults (60+ years). 
Participants were healthy or mildly cognitively impaired (MCi). eligible 
interventions trained a single cognitive domain (e.g., memory) or were 
multi-domain training. outcomes were assessed post-intervention 
using standard neuropsychological tests. Pre-specified data points were 
extracted, including study quality indicators.
results: 279 effects from 97 studies were pooled based on a random- 
effects model and expressed as Hedges’ g. results indicated that cogni-
tive interventions improved cognition relative to active and passive 
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control groups (g = 0.298, p < .001, 95% Ci = 0.248 – 0.347). Age, 
education, and cognitive status (healthy vs. MCi) were not significant 
moderators. Working memory interventions proved most effective  
(g = 0.479). Memory, processing speed, and multi-domain interventions 
also significantly improved cognition. effects were larger for directly 
trained outcomes, but were also significant for non-trained outcomes 
(i.e., transfer effects). Following moderator analyses, small, but signif-
icant heterogeneity in observed effects remained.
Conclusions: overall, cognitive interventions produce a small, but 
significant improvement in older adults’ cognition which transfers to 
non-trained tasks. The project was pre-registered with ProsPero 
(#42016038386).
Correspondence: Catherine Mewborn, University of Georgia, 660 
Barnett Shoals Road, Unit 421, Athens, GA 30605, United States. 
E-mail: cmewborn@uga.edu

s.s. sIMOn, b.M. HaMPsTead, M.P. da sILVa, 
L.F. MasCarenHas, r. áVILa, F.H. POrTO, s. bruCKI, 
C.b. MarTIns, F.L. duran, L.d. TasCOne, M.M. MarTIn, 
e. aMarO JunIOr, G. busaTTO FILHO & C.M. bOTTInO. 
Cognitive and Neuroimaging Changes After Mnemonic Strategy 
Training in Amnestic Mild Cognitive Impairment: a Randomized, 
Single-Blind Study.
Objective: To evaluate the efficacy of mnemonic strategy training 
(MsT) versus an active education control program (eP) in patients 
with amnestic mild cognitive impairment (aMCi).
Participants and Methods: Thirty participants with aMCi were 
randomized to MsT for face-name associations or to eP. All patients 
completed 4 individual 1-hour sessions, twice a week, over a 2-week 
period. At baseline, participants completed clinical and neuropsycho-
logical assessments as well as CsF and Mri exams. During fMri, the 
subjects underwent a face-name encoding task and then completed 
the Face-name recognition Task (FnrT) outside the scan following 
a 30-minute delay. one-week after the programs, fMri and the 
FnrT were repeated. The FnrT was also repeated at 1 and 3-month 
follow-ups.
results: groups were comparable at baseline. MsT significantly 
improved memory for the trained face-name associations relative to 
eP (p<0.001, d>0.8), which remained significant after 1 and 3-months 
(p<0.001, d>0.8). fMri results in the MsT group revealed increased 
activation in parietal (bilateral precuneus and angular gyrus) and 
frontal regions (portion of right precentral gyrus and left middle frontal 
gyrus), compared to eP. regarding transfer effects, the MsT group 
showed a trend toward better performance on novel stimuli (p=0.07; 
d=0.35 after 1-week; d=0.62 after 1-month, d=0.75 after 3-months), 
and were slower to recall names relative to eP after 1-week (p=0.02, 
d=0.79); a finding that suggests the use of MsT. These behavioral effects 
were again accompanied by increased frontal and parietal activation 
compared to eP.
Conclusions: MsT effectively improved memory for specific content in 
patients with aMCi, with benefits persisting at 3 months. Patients also 
appeared to generalize training to novel stimuli.
Correspondence: Sharon S. Simon, Phd Candidate, Psychiatry, 
University of São Paulo, Rua Ovídio Pires de Campos, 785, São Paulo 
05403010, Brazil. E-mail: sharon.sanzsimon@gmail.com

e. brenner, F.G. HILLary, a. rOy, r.a. bernIer, 
e.C. GrOssner, K. saTHIan & b.M. HaMPsTead. Changes 
in Resting-State Neural Networks After Memory Training in 
Amnestic Mild Cognitive Impairment.
Objective: We used graph theory and functional Mri to examine local 
and global changes in resting state functional connectivity following two 
memory-training interventions in patients with amnestic mild cognitive 
impairment (aMCi).
Participants and Methods: A total of 58 aMCi patients were enrolled 
in a randomized controlled trial comparing mnemonic strategy training 

(MsT) and spaced-retrieval training (srT) for object-location associ-
ations. Here, we present resting-state fMri data from 37 participants 
(MsT=19) that were collected before and after 3 training sessions. 
regions of interest were examined using Power’s 264 functionally 
defined regions (Power et al., 2011). graph theory was used to examine 
specific connectivity profiles with a focus on communication between 
large-scale networks associated with dysfunction in aMCi, including the 
default mode network (DMn) and salience network (sn).
results: MsT resulted in greater behavioral improvement than srT. 
There were no effects on measures of overall connectivity including 
average path length, local average transitivity, global transitivity, and 
weighted transitivity for either intervention. However, significantly 
decreased connectivity was observed in the right fronto-parietal sn of 
the srT group (d=0.93). in contrast, MsT increased connectivity in 
the left temporal DMn (d=0.51) and decreased connectivity in the left 
ventral attention network (d=0.79). Directly comparing the groups post 
intervention, the MsT group exhibited significantly more connectivity 
in the right frontal DMn (d=0.77) and the right fronto-parietal sn 
(d=0.93).
Conclusions: Findings suggest treatment specific changes in rest-
ing-state functional connectivity where MsT resulted in significantly 
more connectivity in the DMn and fronto-parietal sn than srT. results 
illustrate the potential that cognitive interventions can alter connectivity 
within critical network hubs known to be dysfunctional in aMCi.
Correspondence: Einat Brenner, Psychology, Pennsylvania State 
University, 419 Bruce V. Moore Building, University Park, PA 16802, 
United States. E-mail: ebb5161@psu.edu

s. beLLeVILLe, C. HudOn, n. bIer, C. brOdeur, s. GauTHIer, 
b. GILberT, s. GrenIer, M. OueLLeT & C. VIsCOGLIOsI. 
Cognitive training in persons with MCI has durable effect on 
memory and generalizes to daily life: Results from the MEMO+ 
randomized controlled trial.
Objective: Cognitive training was found beneficial for healthy older 
adults. However, there is no consensus regarding its effect in persons 
with mild cognitive impairment (MCi) due to the paucity of well 
designed randomized controlled trials. The goal of this study was to 
assess the effect and durability of memory training on the cognition of 
persons with MCi, assess whether the effect generalizes to daily life and 
compare its effect with that provided by a psychosocial intervention.
Participants and Methods: one hundred and forty five older adults 
meeting criteria for MCi were randomized to memory training, psycho-
social intervention or to a no contact control condition. interventions 
were provided in small groups over eight 2-hr sessions. outcome 
measures included immediate and delayed composite memory scores, 
measures of psychological health (depression, anxiety and well-being) 
and generalization questionaires (self-reported measures of complex 
activities of daily living, memory complaint and strategy use in everyday 
life). Maintenance was assessed by repeating measurements 3 months 
and 6 months following training.
results: Participants randomized to cognitive training showed improve-
ment on composite memory scores and on self-reported measures of 
complex activities of daily living and strategy use in everyday life. 
improvement was maintained 3 months and 6 months post-training for 
composite memory scores and strategy use in everyday life. Participants 
in the psychosocial and no contact conditions showed no improvement. 
none of the intervention had a significant effect on measures of psycho-
logical health.
Conclusions: This randomized controlled trial confirms that cogni-
tive training improves memory in persons with MCi, that the effect is 
durable and that it can generalize to daily life. Psychosocial interven-
tions showed no effect on any measures. This suggests that the effect of 
cognitive training cannot be explained by a non-specific social contact 
or mood effect.

INS17_Prog_Abs_Index-3.indd   311 28/12/16   12:21 PM



312 

Correspondence: Sylvie Belleville, Ph.D., CRIUGM, 4565 Queen Mary, 
Montreal, QC H3W-1W5, Canada. E-mail: sylvie.belleville@umontreal.
ca

r.P.C. KesseLs, s. VOIGT-radLOFF, M.M.e. de Werd, 
r. LeOnHarT, d. bOeLen, M.G.M. OLde rIKKerT & M. HüLL. 
Structured Relearning of Everyday Tasks in Dementia: The 
Randomized Controlled REDALI-DEM Trial on Errorless Learning.
Objective: errorless learning (el) is a structured learning method that 
has been used to teach patients with cognitive deficits new information 
or skills. several studies have applied el in dementia patients, showing 
promising results. However, studies so far suffer from the lack of control 
groups, did not train relevant tasks or used only small samples. This 
is the first multicenter large-scale rCT in dementia comparing el to 
an errorful structured learning control group (trial and error learning; 
Tel).
Participants and Methods: 161 patients with Alzheimer’s or mixed-
type dementia (living at home, MMse M=19.8, sD=3.3; age M=76.6; 
sD=6.7) were randomized into two groups (81 el, 80 Tel). The inter-
vention consisted of 13 one-hour task training sessions over 10 weeks 
using el or Tel in the patient’s own home, with trained therapists 
teaching patients 2 everyday tasks. As primary outcome task perfor-
mance at week 16 was videotaped and rated by masked assessors. Task 
performance at week 26 was the secondary outcome, as well as satisfac-
tion with treatment, need for assistance, challenging behavior, adverse 
events, resource utilization and treatment costs.
results: intention-to-treat analysis showed significant improved task 
performance at week 16 in both arms (effect size [95%Ci]: 0.61 [0.37-
0.85] task A; 0.47 [0.23-0.71] task B), which was maintained at week 
26. no significant interaction with treatment group was found on the 
primary or secondary outcome measures.
Conclusions: The first sufficiently powered, individually tailored rCT 
on the effectiveness of el shows that structured relearning improved 
the performance of daily living tasks in dementia patients, an improve-
ment that was maintained for 6 months. However, reduction of errors 
(el) had no additional effect over traditional structured learning using 
Tel. Future research should examine if the severity of dementia and 
the selected everyday life task is of any effect on el.
Correspondence: Roy P.C. Kessels, PhD, Radboud University Medical 
Center, Medical Psychology (Geriatrics 925), PO Box 9101, Nijmegen 
6500 HB, Netherlands. E-mail: roy.kessels@radboudumc.nl

a. POLsIneLLI, H. rITCHIe, s.a. MOseLey, e.L. GLIsKy & 
s. FeLd. Mindfulness Training For Improving Cognitive And 
Emotional Functioning In Healthy, Non-Meditating Older Adults.
Objective: Mindfulness in young and middle-aged adults is associated 
with cognitive and emotional benefits, but is less commonly studied in 
older adults, despite the overlap between these benefits and domains 
of age-related changes. The aim of this study was to investigate the 
cognitive and emotional benefits of a brief online mindfulness training 
for older adults. A concurrent aim of the study was adherence to high 
methodological rigor, which is reflected in the use of objective measures 
of cognitive and emotional functioning, and a well-matched, active 
control group.
Participants and Methods: Forty-seven healthy, non-meditating 
older adults (Mage=75.8, sDage=5.6) were randomized to receive either 
6-weeks of mindfulness (MT) or mind-wandering training (MWT). in a 
within subjects design, participants completed the same battery of tests 
prior to and after training, which included assessments of mindfulness 
(Five Facet Mindfulness Questionnaire), attention (Attentional Blink), 
updating (keep Track), inhibition (simon), and emotional regulation 
(emotional interference Task).
results: For both the MT and MWT groups, accuracy on the Attentional 
Blink task improved (F(1,45) = 4.06, p = .05, h2 = .09; F(1,45)=11.46, 
p=.002, h2=.21) and two facets of the FFMQ, observe (F(1,45)=6.95, 
p=.01, h2=.14) and Describe (F(1,45)=4.31, p=.04, h2=.09), increased, 

following training. MT did not improve updating, inhibition, or emotion 
regulation.
Conclusions: The present study found slight benefits of a brief, online 
mindfulness training for older adults on facets of self-reported mindful-
ness and attentional functioning but these findings were not specific to 
mindfulness training. Future studies will examine the potential impact 
of this improved attention on daily functioning in older adults.
Correspondence: Angelina Polsinelli, MA, Psychology, University of 
Arizona, 1503 E University Blvd, Psychology, Room 314, Tucson, AZ 
85721, United States. E-mail: apolsine@email.arizona.edu

Paper session 15. TbI across the Lifespan

Moderator: suzanne Penna

10:00–11:30 a.m.

n.P. ryan, C. CaTrOPPa, M.H. beauCHaMP, r. beare, 
T. sILK, K.O. yeaTes & V.a. andersOn. Uncovering the Neural 
Correlates of Cognitive, Affective, and Conative Theory of Mind 
in Paediatric Acquired Brain Disorder: Evidence from Traumatic 
Brain Injury.
Objective: Deficits in theory of mind (ToM) are common after neuro-
logical insult acquired in the first and second decade of life, however 
the contribution of large-scale neural networks to ToM deficits in chil-
dren with brain injury is unclear. This study investigated the sub-acute 
effect of pediatric TBi on grey matter volume of three large-scale, 
domain-general brain networks (the Default Mode network, DMn; the 
Central executive network, Cen; and the salience network, sn), as 
well as two domain-specific neural systems implicated in social-affec-
tive processes (the Cerebro-Cerebellar Mentalizing network, CCMn, 
and the Mirror neuron/empathy network, Mnen). We also evaluated 
prospective structure-function relationships between these large-scale 
neural networks and cognitive, affective and conative ToM.
Participants and Methods: 3D T1 weighted magnetic resonance 
imaging sequences were acquired sub-acutely in 137 participants (child 
TBi: n = 103; typically developing (TD) children: n = 34). Both groups 
were assessed on measures of Theory of Mind (ToM) at 24-months 
post-injury.
results: Participants with severe TBi showed volumetric reductions 
of the CCMn, sn, Mnen, Cen and DMn, as well as reduced grey 
matter volume in several hub regions of these networks, including the 
cerebellum. Poorer cognitive ToM was associated with reduced volume 
overall CCMn package and several of its hub regions, including the 
cerebellum. in contrast, affective and conative ToM was associated with 
volumetric reductions in the sn and Mnen and their hub regions, 
respectively.
Conclusions: These findings suggest that several large-scale neural 
networks that may be important for cognitive, affective and conative 
theory of mind in the developing brain. These findings are discussed in 
relation to neurocognitive models of ToM. We conclude that detection 
of sub-acute structural abnormalities in large-scale neural networks and 
their hub regions may aid in the early identification of children at risk 
for chronic social impairments.
Correspondence: Nicholas P. Ryan, Child Neuropsychology, Clinical 
Sciences, Murdoch Childrens Research Institute, 50 Flemington Rd, 
Parkville VIC, VIC 3052, Australia. E-mail: nicholas.ryan@mcri.edu.au

d.T. PuLsIPHer, e.M. KraPF, a.n. rabKIn, J.M. KLaVer 
& L.d. sTanFOrd. Postconcussive Symptoms in Children 
and Adolescents Are as Common in Other Neurologic/
Neurodevelopmental Disorders as They Are in Concussion.
Objective: Acute and chronic symptoms typically seen following concus-
sion (i.e., postconcussive symptoms [PCs]) occur frequently in individ-
uals who have not experienced concussion including healthy samples 
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and individuals with psychiatric diagnoses. Based on these findings, 
we hypothesized that PCs would occur frequently in non-concussed 
neurologic populations. The purpose of this study was to compare total 
number of PCs and PCs severity (i.e., frequency, intensity, and dura-
tion) between children with concussion and non-concussed children with 
another neurologic/neurodevelopmental disorder.
Participants and Methods: The sample included 420 clinically-re-
ferred youth ages 8-18 years (M=14.15 years, sD=2.85 years) who 
underwent a neuropsychological evaluation in a medical setting. 
included in the study were 272 children with concussion and 148 
non-concussed children with another neurologic/neurodevelopmental 
disorder (e.g., epilepsy, prematurity). All participants completed the 
Postconcussion Checklist, which assesses total number of PCs, and the 
Postconcussion syndrome Checklist, which assesses severity markers.
results: The concussion group was significantly older than the neuro-
logic/neurodevelopmental group (d = 0.35). After controlling for age, 
the two groups did not differ on total number of PCs (d = 0.05), PCs 
frequency (d = 0.34), or PCs intensity (d = 0.45). The two groups 
significantly differed in terms of PCs duration (d = 0.62), with the 
concussion group reporting longer duration of symptoms.
Conclusions: PCs are common in non-concussed youth with another 
neurologic/neurodevelopmental disorder. This information, in combi-
nation with previous research, should continue to raise questions as to 
the diagnostic validity of PCs. Practitioners should be cautious in their 
interpretation of PCs in concussed individuals with the understanding 
that such symptoms are non-specific and occur frequently in healthy, 
psychiatric, and neurologic/neurodevelopmental samples.
Correspondence: Dalin T. Pulsipher, Ph.D., NeuroDevelopmental 
Science Center, Akron Children's Hospital, 215 W. Bowery St., Suite 
4500, Akron, OH 44308, United States. E-mail: dpulsipher@chmca.org

J. beLLerOse, a. bernIer, C. beaudOIn, J. GraVeL & 
M.H. beauCHaMP. Persistent socio-cognitive clouding following 
preschool mild TBI.
Objective: A peak in the incidence of traumatic brain injury (TBi) 
occurs during the preschool period (0–5 years). These early years also 
constitute a crucial period of social development, thus it is possible 
that TBi may affect social skills. Deficits in social cognition, namely 
theory of mind (ToM), have been reported after severe preschool TBi 
(Walz et al., 2009). it is not known whether preschool mild TBi (mTBi) 
disrupts ToM. The goal of the current study was to investigate the 
impact of preschool mTBi on ToM and examine associations with social 
functioning.
Participants and Methods: 72 children with accidental mTBi, 58 
children with an orthopaedic injury (oi), and 83 typically developing 
children (TDC) aged between 2 and 5 years completed two ToM tasks 
(Desires reasoning and False Belief understanding, FBu) at 6 (T1) and 
18 (T2) months post-injury. Parents completed the Adaptive Behaviour 
Assessment system (ABAs; global and social composites).
results: The mTBi group performed significantly worse on desires 
reasoning compared to both comparison groups at T1 and T2  
(F(2, 191) = 4.93, p = .01, post hoc: mTBi vs. oi, p = .03; mTBi 
vs. TDC, p = .02). The group effect for FBu approached significance  
(F(2, 188) = 2.76, p = .066). significant positive correlations were found 
in the mTBi group between ToM and social functioning (FBu and ABAs 
social at T1, p = .02; Desires and ABAs social at T1, p =.04; FBu T1 
and ABAs global T2, p = .004; FBu T1 and ABAs social T2, p = .01).
Conclusions: Preschool children who sustain mTBi display ToM diffi-
culties, which are associated with less optimal social functioning. The 
results suggest a long-term, brain-injury-specific socio-cognitive effect 
of preschool mTBi.
Correspondence: Jenny Bellerose, BA, Psychology, University of 
Montreal, C.P. 6128, succursale Centre-ville, Montreal, QC H3C 3J7, 
Canada. E-mail: jenny.bellerose@umontreal.ca

s. MCdOnaLd, J. rusHby, K. daLTOn, r. LandIn-rOMerO, 
n. ParKs & s. aLLen. Social Cognition After TBI: Its All About 
Connections.
Objective: severe traumatic brain injury (TBi), resulting in multi-
focal and diffuse injury often leads to deficits in social cognition, i.e.  
reading and interpreting social cues. Focal lesion research implicates 
frontal and temporal structures as critical to social cognition. However, 
white matter integrity is also likely to be necessary as social cognition 
typically requires processing dynamic visual, auditory and semantic 
information across the brain. in this study, we examined what white 
matter tracts are associated with poor social cognition in severe TBi, 
using track-based spatial statistics.
Participants and Methods: 17 participants (14 male: mean age 46 yrs, 
sD: 13) with mod-severe TBi (PTA: 50 days, sD: 35) and 17 age and 
gender matched controls underwent Mri scans using a 3T Tx scanner. 
Functional anisotropy (indexing white matter integrity) was registered 
to a common skeleton. Voxel-wise statistics (p<0.025 corrected for 
multiple comparisons) were then conducted, aligned across participants 
and covarying for cognitive function. Participants were also assessed on 
The Awareness of social inference Test: part 1 (emotion recognition) 
and part 2 (understanding social inference).
results: Participants were impaired on both parts of TAsiT relative 
to controls and had extensive white matter pathology. emotion recog-
nition was correlated with loss of white matter integrity in bilateral 
thalami, the external capsule and planum temporale on the right and the 
corpus callosum and fornix. understanding social inference additionally 
involved bilateral fronto-occipital tracts, intraparietal sulci, uncinate 
fasiculi, corticospinal tracts as well as the superior longitudinal tract, 
putamen and cingulum on the left.
Conclusions: White matter integrity is likely to underpin complex 
social processing. This study highlights the potentially complex contri-
bution played by white matter damage following TBi to everyday social 
judgements.
Correspondence: Skye McDonald, PhD, Psychology, University of NSW, 
School of Psychology, Unversity of NSW, Sydney, NSW 2052, Australia. 
E-mail: s.mcdonald@unsw.edu.au

n. PressOn, s.r. beers, G. Van eMan, W. bIrd, K. edeLMan, 
W. sCHneIder & d.O. OKOnKWO. Quantitative High Definition 
Fiber Tracking Metrics Differentiate Healthy Control and Chronic 
TBI Groups.
Objective: The current study used High Definition Fiber Tracking 
(HDFT), an advanced white matter tractography pipeline, to test two 
hypotheses: 1) quantitative HDFT metrics will differentiate chronic 
traumatic brain injury (TBi) and control groups in 13 brain white 
matter pathways; 2) within the chronic TBi sample, HDFT metrics 
will predict objective neuropsychological test performance.
Participants and Methods: 79 healthy controls and 61 chronic TBi 
subjects completed a high-b-value multishell diffusion Mr scan and 
neuropsychological test battery. HDFT was used to generate trac-
tography for 13 major white matter tracts and to quantify spread, 
symmetry, and anisotropy (gFA) of each tract.
results: After controlling for age, hierarchical regression with 
random intercept for tract showed lower homologue correlation, lower 
tract spread, and lower gFA for chronic TBi relative to controls (all 
p<0.0001); spread and gFA models showed an independent effect of 
age. Within the chronic TBi sample, replicating previous results from 
a smaller sample, Trail Making Part A&B, WAis-iV Processing speed 
index, AnAM simple reaction Time, and CVlT short- and long-Delay 
Free recall significantly correlated with geometric HDFT metrics and 
gFA for multiple tracts; significant correlation coefficients ranged from 
.22 to .57.
Conclusions: The current results replicate previous, small-sample 
results (Presson et al., 2014) showing 1) HDFT metrics of white matter 
pathway spread, symmetry, and gFA are reduced in the chronic TBi 
group relative to healthy controls, and 2) greater spread, symmetry, and 
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gFA in specific tracts is associated with better neuropsychological test 
performance within the chronic TBi group.
Correspondence: Nora Presson, PhD, Learning Research and 
Development Center, University of Pittsburgh, 3939 O'Hara Street, 
University of Pittsburgh, Pittsburgh, PA 15260, United States. E-mail: 
presson@pitt.edu

a. TrebLe-barna, s.L. Wade, L. MarTIn, V. PILIPenKO, 
K.O. yeaTes, H. TayLOr & b. KurOWsKI. Influence of 
Dopamine-Related Genes on Neurobehavioral Recovery following 
Traumatic Brain Injury During Early Childhood.
Objective: unexplained heterogeneity in recovery is one of the most 
significant barriers to clinical management of traumatic brain injury. 
We examined associations of dopamine genes with short- and long-term 
neurobehavioral recovery, as well as neurobehavioral recovery trajec-
tories over time, in children who sustained early childhood TBi relative 
to children who sustained orthopedic injuries (oi).
Participants and Methods: Participants were recruited from a 
prospective, longitudinal study evaluating outcomes of children who 
sustained a TBi (n=68) or oi (n=72) between the ages of 3 and 7 years. 
Participants completed assessments at the immediate post acute period 
(0 to 3 months after injury), six, twelve, and 18 months post injury, and 
an average of 3.5 and 7 years post injury. Thirty-two single nucleotide 
polymorphisms (snPs) in dopamine genes (DrD2, slC6A3, slC18A2, 
CoMT, and Ankk1) were examined in association with short- and 
long-term executive function (Behavior rating inventory of executive 
Function) and behavioral adjustment (Child Behavior Checklist), as 
well as their trajectories over time.
results: After controlling for premorbid child functioning, genetic vari-
ation within the Ankk1 (rs1800497 and rs2734849) and slC6A3 
(rs464049, rs460000, and rs1042098) genes was differentially asso-
ciated with short- and long-term neurobehavioral recovery following 
TBi relative to oi. in addition, genetic variation within the slC6A3 
(rs464049 and rs460000) gene was differentially associated with neuro-
behavioral recovery trajectories over time following TBi.
Conclusions: The findings provide preliminary evidence that genetic 
variation in genes involved in dopamine receptor D2 expression and 
density (Ankk1) and dopamine transport (slC6A3) plays a role 
in neurobehavioral recovery following pediatric TBi. elucidation of 
biologic processes underlying neurobehavioral recovery has the poten-
tial to advance the field by facilitating individualized prognosis, devel-
opment of novel targets for intervention, and reduced public health 
burden.
Correspondence: Amery Treble-Barna, PhD, Physical Medicine and 
Rehabilitation, University of Pittsburgh School of Medicine, 6816 Meade 
St #2, Pittsburgh, PA 15208, United States. E-mail: amerytreblebarna@
gmail.com

Paper session 16. subjective Cognitive Complaints

Moderator: sietske sikkes

10:00–11:30 a.m.

s. sIKKes, P. Crane, r. JOnes & L. rabIn. Subjective Cognitive 
Decline and Preclinical Alzheimer’s Disease: Harmonization of 
Measurement Instruments.
Objective: subjective Cognitive Decline (sCD) in the absence of objec-
tive cognitive deficits is a potential harbinger of cognitive decline and 
progression to Alzheimer’s disease (AD). The key issue in the study 
of sCD is the vast diversity of its measurement instruments, which 
hampers comparising findings. using advanced psychometric proce-
dures we pooled international data from the sCD initiative Working 
group to identify the relationship of sCD to amyloid deposition and 
clinical progression.

Participants and Methods: A total of 11 international studies were 
included, representing 6 countries, 5 languages and a total sample size 
of over 4000 cognitively intact individuals. Amyloid deposition was 
measured using either PeT scans (Florbetapir or Pittsburgh Compound 
B) or Aβ1-42 in the cerebrospinal fluid, and clinical progression as a 
conversion to mild cognitive impairment (MCi) at follow-up. We used 
item response theory (irT) to harmonize assessments across study, facil-
itating the direct comparison of participant data across studies.
results: Clinical follow-up was available for 4185 subjects, of which 
903 (21.6%) converted to MCi over a median follow-up duration of 
4 years. A total of 185 (/701, 26%) participants were amyloid posi-
tive. The harmonization procedure involved conceptual and statistical 
matching of items across studies. Multidimensional (bifactor) measure-
ment models were estimated within each study and consistency with a 
common sCD trait is accomplished with equality constraints. given a 
fitted measurement model individual sCD scores can be estimated and 
used to rank individuals on a theoretically relevant metric. The validity 
of the derived measures are established with consistency with the across 
and within association of sCD and evidence of clinical progression.
Conclusions: We demonstrated that sCD items meet assumptions for 
harmonization. going forward, this common metric will allow investi-
gating the relationship between sCD and preclinical AD, and linking 
international studies that enroll sCD participants.
acknowledgement: This abstract was submitted on behalf of the 
subjective Cognitive Decline initiative (sCD-i) Working group.
Correspondence: Sietske Sikkes, PhD, Neurology, Alzheimer Center, 
VU University Medical Center, PO Box 7057, Amsterdam 1007 MB, 
Netherlands. E-mail: s.sikkes@vumc.nl

e. Hessen, M. eCKersTrøM, a. nOrdLund, I. aLMdaHL, 
M. GöTHLIn, J.d. sTåLHaMMar, C. eCKersTrøM, M. bJerKe, 
I. reInVanG, T. FLadby & a. WaLLIn. Subjective cognitive 
impairment is a predominantly benign condition in memory clinic 
patients followed for 6 years. The Gothenburg-Oslo MCI study.
Objective: in the quest for prevention or treatment there is a need to 
find early markers for pre-clinical dementia. The present study observed 
memory clinic patients with subjective cognitive impairment (sCi) and 
normal cognitive function at baseline and followed them for six years. 
The aim was to address the potential relation between (1) baseline 
CsF biomarkers and (2) decline in memory performance the first two 
years of follow-up, with cognitive decline or conversion to dementia 
after six years.
Participants and Methods: eighty-one patients (mean age sixty-one 
years) with sCi were recruited from two university memory clinics and 
followed for six years.
results: eighty-six percent of the cohort remained cognitively stable or 
improved, nine percent developed MCi and only five percent converted 
to dementia. regression analysis revealed that both low levels of Aβ42 
at baseline and memory decline during the first two years of follow up 
were significant and strong predictors of dementia at six-years follow 
up. When combined these variables were associated with fifty percent 
risk of conversion to dementia.
Conclusions: While not all the converters received an AD diagnosis, the 
findings support the notion that low Aß42 in CsF is a sensitive marker 
for development of dementia. Furthermore, the findings suggest that the 
sCi group mainly consisted of cognitively healthy persons. To increase 
the likelihood of the presence of preclinical dementia and make the 
concept of sCi more meaningful, future studies of sCi cohorts should 
include a stringent set of sCi features, as recommended by the subjec-
tive Cognitive Decline initiative (sCD-i).
Correspondence: Erik Hessen, PhD, University of Oslo, Krags vei 13, 
Oslo 0783, Norway. E-mail: erik.hessen@nevropsykologi.no

INS17_Prog_Abs_Index-3.indd   314 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 315

r. buCKLey, b. HanseeuW, P. VannInI, d.M. renTz, 
r. sPerLInG, K. JOHnsOn & r. aMarIGLIO. Region-specific 
tau and β-amyloid effects on subjective cognitive concerns in the 
Harvard Aging Brain Study.
Objective: subjective cognitive concerns (sCC) are associated with 
β-amyloid (Aβ) in the earliest phases of the Alzheimer’s disease (AD) 
trajectory, but until now, sCC has not been investigated in relation 
to region-specific tau deposition. We examined relationships between 
entorhinal cortical (eC) and inferior temporal (iT) tau, neocortical Aβ 
and sCC in older adults.
Participants and Methods: 126 older participants (77yrs, SD=6.2, 
CDr 0=118/CDr 0.5=8) participating in the Harvard Aging Brain 
study underwent AV1451-PeT and PiB-PeT imaging. An sCC 
composite was created using z-transformed subscales from three sCC 
measures administered in the Harvard Aging Brain study (Amariglio et 
al., 2015); the Memory Functioning Questionnaire (MFQ), the everday 
Cognition (eCog) battery and a seven-item concern measure.
results: Three separate models were run, looking at the effects of eC 
and iT tau, and Aβ on sCC, after controlling for age, sex, education, 
and geriatric Depression scale score. greater eC tau (β=0.33, p<.001), 
iT tau (β=0.18, p=.05) and Aβ (β=0.17, p=.05) were associated with 
greater sCC. in two final models investigating the interactive effects of 
tau and Aβ on sCC, an eC tau and Ab interaction was not significant 
(β=0.04, p=.93), while a trend relationship was found between iT tau 
and Aβ (β=0.6, p=.14).
Conclusions: This is the first study to demonstrate region-specific 
patterns of association between tau and sCC. eC and iT tau and Aβ 
were all singularly associated with greater sCC, with eC tau exhibiting 
the strongest relationship. When tau and Aβ were considered together, 
synergistic relationships were not convincingly apparent. We argue that 
while sCC is clearly related to neuroimaging markers of tau and Aβ, 
determining the temporal ordering and interactive effects is challenging, 
and can only be ascertained using longitudinal data.
Correspondence: Rachel Buckley, PhD, Neurology, Harvard Medical 
School, Athinoula A. Martinos Center for Biomedical Imaging, 13th 
Street, Building 149, Boston, MA 02129, United States. E-mail: 
rfbuckley@mgh.harvard.edu

K. GIFFOrd, L.r. saMueLs, d. LIu, T.J. HOHMan, K.e. OsbOrn, 
F.e. CaMbrOnerO, M. babICz, J.e. bOGner, r. MarTIn-
WILLeTT, C. seabOLT, J. THOMPsOn, M. THursby, 
L. WaLLJasPer, L. aCOsTa, s.P. beLL, H. zeTTerberG & 
a.L. JeFFersOn. Relation of cerebrospinal fluid markers of 
Alzheimer’s disease pathology and subjective cognitive decline; 
the Vanderbilt Memory and Aging Project.
Objective: subjective cognitive decline (sCD) is related to early Alzhei-
mer’s disease (AD) pathology, including amyloid deposition on PeT in 
cognitively normal older adults. Among older adults free of dementia, 
this study investigated the association between sCD and cerebrospinal 
fluid (CsF) amyloid deposition (Ab42). We also investigated the associ-
ation in other CsF markers of Alzheimer’s disease (AD), including tau 
aggregation (ptau), neurodegeneration (total tau), and axonal injury 
(neurofilament light, nFl).
Participants and Methods: Vanderbilt Memory & Aging Project 
participants with normal cognition (nC; n=83, 72±7 years) and mild 
cognitive impairment (MCi; n=58, 73±6 years) completed a multi-item 
sCD protocol and fasting lumbar puncture. stratified by diagnosis, 
linear regression models related CsF concentrations (pg/ml) of Ab42, 
ptau, total tau, and nFl to total sCD score, adjusting for age, sex, 
education, race/ethnicity, depressed mood, and APOE-e4 status.
results: Decreasing Ab42 concentrations related to increasing total sCD 
in nC (b=0.997, p=0.003) but not MCi participants (b=1.00, p=0.86). 
However, no other CsF marker was related to total sCD score in nC 
(p-values>0.10) or MCi (p-values>0.07).
Conclusions: Consistent with previous neuroimaging studies, a possible 
preferential association between sCD and one of the first pathological 
processes in the proposed cascade of AD was noted. surprisingly, sCD 

was not related to tau, a marker typically associated with objective 
cognitive impairment. results provide continued support for the use of 
sCD as a marker of early AD pathology. Further research is needed to 
examine how sCD may be related to other markers of vascular disease.
Correspondence: Katherine Gifford, PsyD, Vanderbilt University, 2525 
West End Ave, 12th Floor, Suite 1200, Nashville, TN 37203, United 
States. E-mail: katie.gifford@vanderbilt.edu

s. COsenTInO. The role of domain-independent health 
perceptions in Subjective Cognitive Decline.
Objective: subjective cognitive decline (sCD), the perception of 
cognitive deficits by older adults without clinically detectable cognitive 
impairment, has been considered a potentially early marker of dementia 
for over 20 years. new imaging technologies have reinforced the idea 
that sCD could reflect early AD pathology, but the relationship between 
sCD and dementia is imprecise. it is conceivable that sCD may in 
part reflect domain-independent health beliefs not specific to cognitive 
functioning (e.g., perceived level of control, health pessimism). in order 
to more comprehensively characterize the variables that contribute to 
sCD, this study examined whether subjective perceptions of cognition 
were linked with perceptions of physical health.
Participants and Methods: 417 individuals were drawn from a 
community dwelling sample of older adults (north Manhattan Aging 
Project also known as the Washington Heights and inwood Columbia 
Aging Project). Cognition and physical function (i.e., hearing, gait) 
were both assessed subjectively with self-ratings and objectively upon 
exam. Bivariate correlations and linear regression examined whether 
sCD and subjective physical function (sPF) were associated indepen-
dent of objective functioning in these domains, and apart from mood, 
a known contributor to sCD.
results: sCD was associated with depression (r = .37, p < .001) and 
sPF (r = .16, p = .001), but not objective cognition (r = .04, p = .40) 
or physical function (r = .02, p = .75). in a linear regression adjusted 
for depression, sPF was independently associated with sCD (β = .26, 
p = .02). stratified analyses showed that sCD and sPF were associated 
in those with low depression (β = .43, p < .01) but not high depression 
(β = .23, p = .18).
Conclusions: results provide novel information that sCD in part 
appears to reflect domain-independent perceptions of health, primarily 
in the absence of depression. The meaning of sCD and its prognostic 
value for dementia may be fine-tuned by considering an individual’s 
health perceptions more broadly.
Correspondence: Stephanie Cosentino, PhD, Neurology, Columbia 
University Medical Center, 630 West 168th, New York, NY 10804, 
United States. E-mail: sc2460@cumc.columbia.edu

a. aPPLe, M. sCHrOeder, a. ryaLs, L.I. WaGner, d. CeLLa, 
F. PenedO, J.L. VOss & L. WanG. Elevated hippocampal 
functional connectivity related to memory in breast cancer 
survivors with self-reported cognitive concerns.
Objective: Between 35-75% of patients experience cancer related cogni-
tive impairment (CrCi) for months or years following treatment. The 
specific brain regions affected in CrCi remain largely unknown. rodent 
models point to the hippocampus as a likely candidate however no study 
has investigated the functional connectivity of hippocampal networks 
in CrCi. We compared hippocampal-cortical connectivity in cancer 
survivors and controls and tested the relationship between functional 
connectivity differences and measures of cognition.
Participants and Methods: FMri data were acquired during a memory 
task from 16 breast cancer survivors and 16 controls. The niH Toolbox 
was used to assess cognitive performance and neuro-Qol was used to 
measure self-reported cognitive concerns. The “background connec-
tivity” method was used whereby task-related activity was removed 
from the fMri data to provide state-related activity for the functional 
connectivity analysis. Whole-brain group-level comparisons identified 
regions with different connectivity with hippocampus in survivors 
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versus controls. Average connectivity was extracted from regions of 
significant difference between the groups and correlated with cognitive 
performance.
results: survivors reported greater cognitive concern than controls 
(p=0.004), but objective cognitive performance did not differ. Cancer 
survivors showed increased connectivity of hippocampus with left 
lingual gyrus, left cuneus, and left precuneus compared with controls 
(p=0.001). in survivors, connectivity of these regions with hippocampus 
was positively correlated with episodic memory performance measured 
with niH Toolbox (r=0.52, p=0.045). no relationship between connec-
tivity and cognition was found in the control subjects.
Conclusions: The observed increase in hippocampal-cortical connec-
tivity in survivors compared to controls may be a compensatory response 
to cancer and its treatments. This compensation could explain, in part, 
the subjective feelings of cognitive impairment that were reported by 
survivors.
Correspondence: Alexandra Apple, Department of Psychiatry and 
Behavioral Sciences, Northwestern University Feinberg School of 
Medicine, 710 N. Lake Shore Drive, Abbott Hall, suite #1306, Chicago, 
IL 94301, United States. E-mail: alexandraapple2013@u.northwestern.
edu

Poster session 11. Cognition

10:30–11:45 a.m.

Cross Cultural

a.e. Werry, M. danIeL & b. berGsTröM. Influence of 
Demographic Variables on Measures of Memory and Language 
in Older Adults of Different Races.
Objective: Although research suggests demographic factors are differ-
entially correlated with performance on memory and language tests, 
few studies examine this influence in older adults or consider specific 
racial groups. The objective was to determine the impact of demographic 
variables on memory and language in neurologically healthy older adults 
of different races.
Participants and Methods: subjects were 1098 African  
Americans and 5311 Whites from the national Alzheimer’s Coor-
dinating Center (gender: 36% male; mean/sD: age = 75.26/6.98; 
education = 15.70/2.91). Dependent variables for a series of multiple 
regression analyses included measures of: memory – Mini Mental state 
exam (MMse), logical Memory immediate recall (lMi), and logical 
Memory Delayed recall (lMD); and language – Boston naming Test 
(BnT), Animal naming, and Vegetable naming. independent variables 
were age, education, and gender. regression analyses were performed 
separately for Black and White groups.
results: Age, gender, and education were statistically significant 
predictors on all memory and language measures in both racial groups. 
education was a stronger predictor and accounted for more variance on 
all memory and language measures in the Black group than the White 
group. Age was also a stronger predictor and accounted for more vari-
ance in the Black group than the White group on measures of memory 
and language except semantic fluency.
Conclusions: With the exception of gender, demographic variables 
predict memory and language performance differently for Black and 
White groups. For language measures, age was a stronger predictor 
of performance in the White group and education was a stronger 
predictor in the Black group. education was a stronger predictor 
than age on memory test performance in both groups; however, the 
strength of the relationship was greater in the Black group than the 
White group. These findings highlight the importance of considering 
ethnicity and education when developing, norming, and interpreting 
neuropsychological tests.

Correspondence: Amy E. Werry, Pacific University, 17610 NW Cornell 
Road #9, Beaverton, OR 97006, United States. E-mail: amywerry@
pacificu.edu

executive Functions/Frontal Lobes

n. abraHaM, M. barbOza, a. KrIVenKO, s. naPOLITanO, 
H. O’Hara, G. OzInGa, s.e. TOLFO & a. POreH. Examination 
of Cognitive Functioning Among Holocaust Survivors.
Objective: The present archival study investigated the effect of severe 
trauma on neurocognitive functioning in older adults.
Participants and Methods: A random sample of 196 elderly israelis 
was administered a large battery of neuropsychological tests in addition 
to the Mini Mental status exam (MMse). Within this sample, we iden-
tified 38 of the subjects as Holocaust survivors, most of whom reported 
being incarcerated in concentration camps, suffering from physical and 
emotional abuse, and at the time of the study, were suffering from 
nightmares. Their age, level of education, and mental status exam were 
similar to the larger sample.
results: However, a more detailed analysis of the data shows that the 
Holocaust survivors were exhibiting a higher degree of verbal execu-
tive function deficits, characterized by a decline in phonemic but not 
semantic fluency and decreased performance on the interference portion 
of the stroop Test, but not on the first and second portions of this 
test. no difference was found with regard to other measures, such as 
the Wechsler Memory Test logical Prose and the California Auditory 
Verbal learning Test.
Conclusions: The results of the study may suggest that traumatic expe-
riences during the early years may have a lasting effect on executive 
functions. limitations of the present study are discussed, including the 
effects of bilingualism on the above measures.
Correspondence: Natalie Abraham, Cleveland State University, 6100 
Laurent Drive, apt 305, Parma, OH 44129, United States. E-mail: 
Natalie.Abraham@uhhospitals.org

b.a. baILey, d. GarCIa, a.M. sVInGOs, d.M. baGner & 
s.C. HeaTOn. Parent-Reported and Performance-Based Changes 
in Inhibitory Control Following Parent-Child Interaction Therapy 
(PCIT) in a Pediatric TBI Sample.
Objective: Traumatic Brain injury (TBi) is a leading cause of disability 
in children under age five, resulting in persistent behavioral and cogni-
tive deficits. environmental factors, such as parenting behaviors, have 
been identified as relevant predictors of post-injury functioning. Thus, 
parent-training programs (e.g., Parent-Child interaction Therapy; 
PCiT) may be beneficial for this population. Though previous research 
has shown that modified PCiT can reduce parent-reported inhibition 
problems, less is known about whether treatment effects are evident 
on performance-based measures. Thus, the current study examined 
parent-reported and performance-based changes in inhibitory control 
following PCiT in a pediatric TBi sample
Participants and Methods: study participants (n=10) were 2-5 years 
old, had sustained a recent head injury (90% mild severity), and exhib-
ited elevated behavior problems. Participants received PCiT twice a 
week for 5 weeks. Measures of inhibitory control included the inhibit 
subscale of the Behavioral rating inventory of executive Functioning 
and the Head-Toes-knees-shoulders task.
results: Paired sample t-tests revealed significant improvements  
in parent-reported inhibitory control between baseline and post- 
intervention (t[1,9]=47, p=.001, d=1.54), but these changes were not 
significant on the performance-based task (t[1,8]=-1.437, p=.189, 
d=0.33).
Conclusions: Findings suggest that PCiT produces large significant 
effects on parent-reported inhibitory control after head injury, while 
performance-based measures indicate moderate, but non-significant, 
effects. Differences between parent-report and performance-based 
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measures may occur for a variety of reasons. Parent report may be 
influenced by increased ability to manage the behavior problems asso-
ciated with impairments. Conversely, changes in child behavior may 
not generalize to laboratory settings due to differing behavioral contin-
gencies. Further research should examine factors influencing parent 
perceptions of child executive functioning.
Correspondence: Brittany A. Bailey, Bachelor of Arts, Clinical Health 
Psychology, University of Florida, 1225 Center Drive, Rm 3158, 
Gainesville, FL 32508, United States. E-mail: bbailey92@phhp.ufl.edu

M. barbOza, a. KrIVenKO, a.M. POreH, s. naPOLITanO, 
n. abraHaM, s.e. TOLFO, G. OzInGa & H. O’Hara. Preliminary 
data for comparison of written verbal and non-verbal fluency.
Objective: Previous research has shown that verbal and non-verbal 
fluency assessments are thought to utilize similar components of exec-
utive functioning. However, given that most of the nonverbal fluency 
include a graphomotor component one wonders how such measures 
correlate with writing fluency.
Participants and Methods: 37 were recruited and administered the 
guildford Animal fluency, regard’s Five Point Test, and Barkley Defi-
cits in executive Functioning scale,.
results: spearman correlations were calculated to compare the guild-
fornd Animal fluency and 5PT tests. no significant differences were 
found between the written verbal fluency measure and the 5PT for this 
preliminary data suggesting that the written adaptation for the verbal 
fluency measure is not as effective as the traditional spoken test when 
correlated with the results from nonverbal fluency tests. The results from 
the written verbal fluency measure were also correlated with the Barkley 
Deficits in executive Functioning scale and no significant differences 
were found.
Conclusions: in future studies we plan to modify the written fluency 
and attempt to improve it such that it would better correlate with the 
traditional oral verbal fluency test, allowing for its utilization in group 
settings.
Correspondence: Marina Barboza, Psychology, Cleveland State 
University, 7220 Green Valley Dr, Mentor, OH 44060, United States. 
E-mail: barboza.10@osu.edu

e.M. bOuTzOuKas, a. sze, L. sePeTa & M. berL. Executive 
Functioning Profiles in Children with Intellectual Disability.
Objective: Assessment of executive functioning (eF) within children 
who have intellectual disability (iD) is a challenge, but is an important 
endeavor as eF may moderate outcomes. This study examines eF 
profiles of children with iQ below 70.
Participants and Methods: using a clinical database of children 
referred for outpatient neuropsychological evaluation, children were 
included in the study if they had one or both verbal and nonverbal 
iQ <70 on any measure of intellectual functioning and a parent had 
completed a common parent questionnaire of eF, the Behavior rating 
inventory of executive Functioning (BrieF). Descriptive, chi square, 
and repeated measures analysis of variance were conducted to determine 
differences across subscales of eF and by iQ group: FsiQ<70 (Fs-iD); 
ViQ<70 (V-iD); nonverbal iQ<70 (nV-iD).
results: 200 children met inclusion criteria (60% male; age range 
5-19 years old (Mean=10.95 (3.24)). 67 participants were Fs-iD 
(Mean PiQ=57(10), Mean ViQ= 58(10)), 51 were V-iD (Mean PiQ=81 
(9), Mean ViQ=63(8)), and 82 were P-iD (Mean PiQ=64(6), Mean 
ViQ=84(10)). MAnoVA revealed a main effect of BrieF subscale 
(p<.05) and an iQ group by BrieF subscale interaction (p<.05). 
Working Memory (Mean T=69) was significantly higher than all other 
subscales, followed by Planning/organization (Mean T=64), shift 
(Mean T=63), Monitoring (Mean T=63), and initiation (Mean T=62). 
organization of Materials (oM) (Mean T=53) was significantly lower 
than all other subscales. iQ groups differed by the percentage of children 
who had clinically elevated (T>65) scores for oM (p=.01); Planning and 
organization (p<.05); and initiation (p<.05).

Conclusions: it is inaccurate to assume that children with iD have a flat 
profile of elevated scores given the variability within this study. Diffi-
culties with working memory and inflexibility is similar to eF profiles 
seen in children with autism. Few concerns with emotional control and 
oM may relate to different parent expectations from non-iD children.
Correspondence: Madison Berl, PhD, Children's National Medical 
Center, 111 Michigan Avenue NW, Washington, DC 20010, United 
States. E-mail: mberl@childrensnational.org

J.s. CarMasIn, r. rOTH, L. rabIn, J. enGLerT, L. FLasHMan 
& a. sayKIn. Stability of Self-Rated Executive Dysfunction in MCI 
and Older Adults With Subjective Cognitive Dysfunction.
Objective: Amnestic mild cognitive impairment (MCi) is character-
ized by subjective memory concerns and objective memory deficit, but 
patients with MCi also report concerns with other aspects of cognitive 
functioning including executive functions. While there is considerable 
research on the temporal stability of memory concerns in older adult 
populations, there is no such research with respect to executive functions 
in those with MCi. We evaluated the stability of subjective executive 
functioning in patients with MCi, older adults with subjective cognitive 
decline (sCD), and cognitively normal older adults (Cn).
Participants and Methods: Participants were 21 older adult partic-
ipants with amnestic MCi, 24 sCD, and 22 Cn matched for age [MCi 
= 73.9 years (sD=5.5); sCD = 73.4 (sD=6.6); Cn = 72.2 (sD=5.8)] 
and gender. Diagnostic categorization remained stable for all partici-
pants over the two assessment time-points (mean interval of 409 days; 
no group difference). Participants and their informants completed the 
Behavior rating inventory of executive Function-Adult (BrieF-A), 
assessing executive functions in everyday life over the past month. 
Mixed-model repeated measures analyses of variance comparing groups 
were conducted on the 9 BrieF-A scales.
results: MCi and sCD groups endorsed worse executive functions on 
most scales relative to the Cn group, most prominently in working 
memory, initiation, and planning/organization. no group by Time 
interactions were observed for any of the scales for the self or infor-
mant report forms, and the pattern of scores across the scales remained 
largely unchanged.
Conclusions: Problems with aspects of executive functioning are 
endorsed by both patients with MCi and older adults with sCD, as well 
as their informants, and these ratings are stable over the period of a year. 
This suggests that report of significant worsening of executive functions 
over a year in an older adult should receive further clinical attention.
Correspondence: Jeremy S. Carmasin, PhD, Psychiatry, Dartmouth-
Hitchcock Medical Center, Dartmouth-Hitchcock Medical Center, One 
Medical Center Drive - Dept. of Psychiatry, Lebanon, NH 03756, United 
States. E-mail: jcarmasin@gmail.com

J. CarVaLHO & b. sPrInGaTe. Anxiety and Sleep Dysfunction 
Predict Executive but not Memory Dysfunction in Healthy Adults.
Objective: There is indication anxiety in older adults is associated with 
decreased memory and executive functioning (yochim et al., 2013), 
and poor sleep quality has been associated with anxiety and executive 
functioning (eF) in healthy young adults (Benitez & gunstad, 2012). 
This study sought to explore the impact of anxiety and sleep disruption 
on memory and eF in community-dwelling adults.
Participants and Methods: Data were obtained from 4615 partic-
ipants who completed Wave ii of the Midlife in us study (MiDus) 
surveys, a nationally representative sample of english-speaking adults 
within the us (M age=54.52, SD=11.7, range=34-84, 56.8% female). 
Cognitive variables were composite scores of eF (standardized mean 
scores for digits backward, category fluency, number series, backward 
counting, and mean switch and nonswitch trials in a stop and go switch 
task) and memory (immediate and delayed word list recall). Anxiety was 
measured via the Mood and Anxiety symptom Questionnaire (MAsQ) 
Anxious Arousal scale. sleep was measured by participant report of the 
number of nights they slept soundly.
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results: Multiple regression analyses revealed Anxious Arousal  
(β=-.113, p=.001) and frequency of sleeping soundly at night (β=.090, 
p=.006) predicted eF (r2=.027). However, in a similar model, neither 
anxious arousal (β=-.06, p=.06) nor frequency of sleeping soundly  
(β=-.002, p=.96) predicted episodic memory (r2=.004).
Conclusions: This study explored whether sleep and anxiety predict 
cognitive performance. While eF was predicted by anxious arousal 
(negatively) and sleeping soundly at night (positively), neither of these 
factors predicted memory. results suggest frontally-mediated tasks are 
more susceptible to effects of anxiety and sleep deprivation relative to 
temporally-mediated tasks.
Correspondence: Janessa Carvalho, Ph.D., Psychology, Bridgewater 
State University, 275 High Hill Road, Dartmouth, MA 02747, United 
States. E-mail: janessacarvalho@gmail.com

H.L. COMbs, n.e. GarCIa, d.T.r. berry & s.C. seGersTrOM. 
Deep Brain Stimulation for Parkinson’s disease: An Investigation 
of Post-surgical Self-regulation and Executive Functioning.
Objective: Parkinson’s disease (PD) is a common neurodegenerative 
disorder that attacks the basal ganglia and contributes to a range of 
motor, cognitive, and behavioral impairments. This dysfunction may 
contribute to self-regulatory impairment across several domains. Deep 
Brain stimulation (DBs) is a procedure that allows for direct and revers-
ible manipulation of brain activity in patients with PD. Preliminary 
studies suggest mild executive dysfunction follows DBs but as the liter-
ature is in its early stages, there is a need to examine further the range 
of executive deficits and self-regulatory impairment observed in PD 
following DBs.
Participants and Methods: in the present study, twenty-seven PD 
patients post-DBs completed a brief neuropsychological test battery 
and provided measures of heart rate variability (HrV). Patients also 
completed measures regarding their ability to self-regulate emotions and 
thought patterns. scores were compared to the patient’s pre-surgical 
performance and to a group of healthy older adults.
results: results suggest DBs leads to significant, though small declines 
in executive function (eF) and self-regulation (sr). DBs Patients 
had significantly worse scores on neuropsychological tests of eF (i.e., 
phonemic fluency, semantic fluency, and working memory) when 
compared to their preoperative performance. similarly, DBs patients 
had significantly worse scores than controls on measures of eF and 
verbal memory. With regard to physiological functioning, lower baseline 
HrV was linked to worse eF but fewer impulsive-compulsive behaviors 
in DBs patients.
Conclusions: Correlations among measures of theoretically similar 
constructs (i.e., eF and sr) were modest and variable, challenging 
the idea that sr in different domains depends on a common resource. 
Clinically, it is important for health care professionals working with 
PD to recognize the presence of sr deficits and to be aware of the 
potential obstacles that might arise from such impairments within a 
patient’s daily life.
Correspondence: Hannah L. Combs, M.S., Psychology, University of 
Kentucky, 7510 Brompton St. Apt. 598, Houston, TX 77025, United 
States. E-mail: hannahlanecombs@gmail.com

a.J. duGGer, a.J. bOHLen, K.J. MOOre & H. daVIs. 
Development of Executive Functions: From 5 to 24 Years of Age.
Objective: There is no consensus view of the processes that constitute 
executive function (eF). Purported eFs include the ability to inhibit 
and/or switch behavioral responses, hold and manipulate information 
in conscious awareness (working memory), and engage in goal-directed 
problem solving. We provide a behavioral assessment of the develop-
ment of four eFs over an age span that parallels the maturational aging 
of the frontal lobes.
Participants and Methods: The development of four eFs was exam-
ined in individuals in two year increments from 5 to 24 years of age. 
inhibition was assessed using a stroop test with the dependent variable 

being the difference in time to state what color the words were printed 
in minus the reading time for the words. The effect of set shifting was 
assessed using the time to complete Trails B of the Trails Test. Working 
memory was assessed in a n-back test. The dependent variable was the 
percentage of correct response on a 100 trial verbal 3-back test. The 
development of problem solving and planning was evaluated using the 
Tower of london (Tol) task and the dependent variable was excess 
moves.
results: on the stroop Test assessment of inhibition, as age increased the 
speed of naming the color words were printed in significantly decreased, 
F(9,1204)=74, p<.001, with optimal performance achieved by age 15. 
For shifting, as age increased the time to complete Trails B signifi-
cantly decreased, F(9,698)=112, p<.001, with optimal performance 
achieved by age 15. For working memory assessment in the n-back 
task the percent of correct responses increased with age, F(9,754)=34.8, 
p<.001, and optimal performance was achieved by age 17. The total 
number of excess moves in the Tol task significantly decreased with 
age, F(9,1871)=169.1, p<.001, with optimal performance by age 15.
Conclusions: increases in four eFs were detectable over 2 year incre-
ments during development and switching, inhibition, and working 
memory significantly correlated with Tol performance. Working 
memory showed the largest correlation (.40).
Correspondence: Amber J. Dugger, BA, University of Colorado Colorado 
Springs, Psychology Department, Colorado Springs, CO 80918, United 
States. E-mail: adugger@uccs.edu

s.W. duVaLL, P. MaCLean, s. erICKsOn & J. LOWe. 
Relationship Between Parent Report of Executive Function and 
Naturalistic Observational Coding in Preterm and Full Term 
Preschoolers.
Objective: To compare executive function (eF) in preschoolers born 
preterm (PT,< 32 weeks gestation) and full term (FT) using parent 
report of eF and naturalistic child behaviors.
Participants and Methods: Participants included 61 preschoolers born 
PT and 40 born FT between the ages of 3 and 4.5 years. Parent report of 
eF (BrieF-P) and behavioral coding of eF based on a play interaction 
between the parent and the child (niCHD Cleanup Defiant noncom-
pliance) were utilized. spearman correlations, Analysis of covariance 
(AnCoVA) and Fischer’s r-to-z transformations were used to assess 
the relationships and significance of the differences between correlation 
coefficients in the PT and FT samples.
results: Preschoolers born FT showed greater levels of compliance with 
parents and preschoolers born PT had higher rates of parent-reported 
executive dysfunction on the BrieF-P, both of which remained after 
correcting for age and FsiQ. The correlations between BrieF-P geC 
and Compliance were significantly different between the PT (r = 1.5) 
and FT groups (r = -2.37) (discrepancy, r = -2.32, p = .02). For the PT 
group, a negative correlational trend was found (r = -.27, p = .15): as 
compliance increased, parent reported executive dysfunction decreased. 
in contrast, for the FT group, the trend was positive (r = .20, p = .21): 
increased compliance was associated with increased parent reported 
executive dysfunction.
Conclusions: Preschoolers born PT had poorer eF outcomes than the 
FT group on observational coding and parent report. results suggest 
differing relationships between parent report of eF and observational 
coding across groups. our findings that BrieF-P scores did not align 
with observational measures of eF is consistent with previous literature 
and it has been proposed that parent report and behavioral coding of 
eF may be more strongly related to general behavioral dysregulation 
versus eF specific ability. Additionally, compliance may be impacted 
by parent-child relationship variables.
Correspondence: Susanne W. Duvall, Ph.D., University of Minnesota, 
Univ New Mexico, 420 Delaware Street SE, MMC 486, Minneapolis, 
MN 55455, United States. E-mail: swduvall@unm.edu
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M. HaLVersOn, M. euLer, M.a. nIerMeyer & y. suCHy. The 
Effect of Novelty on Motor Control in Healthy Participants.
Objective: The initiation of action during complex motor sequencing 
strongly predicts executive functioning (eF), and is adversely affected 
by contextual novelty, primarily among individuals with eF limitations. 
While simple motor control processes also relate to eF, it is unclear 
whether (a) these processes are also susceptible to novelty effects, and 
(b) if low eF predicts a greater vulnerability of these processes to the 
effects of novelty. This study sought to clarify this issue by examining 
the effects of novelty on motor control and in relation to eF.
Participants and Methods: Thirty-seven healthy undergraduates 
completed a joystick-based motor task involving four-movement 
sequences. sequences consisted of three joystick movements plus a 
double-tap button press. novelty effects were induced by pseudo-ran-
domly changing perceptual aspects of sequence presentation. Motor 
control was measured based on speed of inter-tap intervals (iTi), and 
hyperkinetic perseverations (HkP), defined as any sequence containing 
more than two consecutive taps. An eF composite was calculated based 
on verbal and design fluency, trail-making, and the stroop task.
results: Dividing the sample based on commission of any vs. no HkPs 
resulted in two approximately equal groups (HkP+, n=19; HkP-,  
n = 18). novelty increased median iTi, relative to three familiar 
conditions, in the group as a whole (all ps < .022), with the HkP+ 
group showing a particularly large novelty effect (p = .045). Although 
relations between iTi and eF were in the expected direction (average  
r = -.28, average p = .096), the effect of HkP group was not significant 
(p = .558).
Conclusions: results demonstrated that in addition to impeding motor 
planning, novelty also affects motor control, as shown by longer iTis in 
the full sample, and particularly in the HkP group. Although relations 
with eF were not significant, the overall results support further inves-
tigating the links between motor control, novelty, and eF.
Correspondence: Matthew Euler, Ph.D., Psychology, University of Utah, 
380 S 1530 E BEHS 502, Salt Lake City, UT 84109, United States. 
E-mail: matt.euler@psych.utah.edu

J. sWarTz & r. FaLLOWs. The Relationship between 
Interference and Inhibition in a Mixed Clinical Sample.
Objective: Although the relationship between inhibition and interfer-
ence has been studied in non-clinical populations to some degree, the 
relationship in clinical populations is less well studied. This project 
examined the relationship between color word inhibition and four 
derived interference scores on the stroop with proactive and retroactive 
interference scores on the CVlT-ii in a mixed clinical sample.
Participants and Methods: Archival data from an outpatient neuro-
psychology clinic yielded 63 participants (47.4 years old, sD 16.4; 13.3 
years education, sD 3; 47.6% male; 95.2% Caucasian) who presented 
with various neurological/psychiatric diagnoses (most frequent included 
37 % psychiatric, 32% mild neurocognitive disorder, 13% Dementia 
& MCi, and 13% ADHD) and completed the stroop (golden version) 
and CVlT-ii. stroop scores included golden’s color-word score and 
interference score, Jensen’s interference score, lansbergen et al.’s ratio 
interference score, and a relative interference score. Pearson r correla-
tions were used to evaluate the relationship between the five stroop 
scores and two CVlT-ii interference scores.
results: A small positive correlation was found between stroop color 
word score and CVlT-ii proactive interference score (r=.28, p<.05). 
none of the 4 other stroop scores were significantly correlated with 
either of the interference scores.
Conclusions: overall, there is a small, but positive correlation between 
color-word reading on the stroop and proactive interference on the 
CVlT-ii in this mixed clinical sample indicating a possible relation-
ship between prepotent inhibition and proactive interference. Future 
prospective research examining specific neurological conditions (e.g., 
ADHD, frontal/temporal lobe epilepsy, FTD/DAT, etc.) will be benefi-
cial in further elucidating the nature of this relationship.

Correspondence: Robert Fallows, PsyD, Neuropsychology, Samaritan 
Health Services, 400 NW Hickory St., Albany, OR 97321, United States. 
E-mail: RobertFallows@gmail.com

M.e. FasanO, r. PLOTKIn, a. dITTMar, d. PreVI & J. LInTOn 
reesMan. Concurrent Validity of the Behavior Rating Inventory 
of Executive Function in Clinically-referred Children who are Deaf 
or Hard-of-Hearing.
Objective: empirical examination of the applicability of common 
neuropsychological measures for deaf or hard of hearing (DHoH) indi-
viduals is lacking. The present study examined concurrent validity of the 
Behavior rating inventory of executive Function (BrieF) in a sample of 
clinically-referred DHoH children and adolescents. inhibit and Working 
Memory indices were hypothesized to relate to ADHD symptomatology.
Participants and Methods: retrospective review of 119 DHoH chil-
dren (63.2% male, mean age in years = 11.89 [sD = 3.71]) referred 
for neuropsychological evaluation to an urban specialty clinic for chil-
dren with hearing loss, parent ratings on the BrieF and ADHD rating 
scale-iV were examined. general and hearing-related demographic 
information (e.g., etiology of hearing loss, use of amplification) were 
reported. Parent ratings on the BrieF were discretized according to 
recommended clinical cut-offs. Participants were grouped as “ADHD+” 
or “ADHD–” based on parent-rated symptom count (i.e., ≥ 6 on either 
inattentive or hyperactive/impulsive subscales). BrieF ratings were 
compared to ADHD+/ ADHD– grouping using chi-square test of 
independence.
results: Total BrieF scores were significantly related to ADHD 
grouping. DHoH children with clinically significant ratings on the 
BrieF global executive composite (geC) were more likely to demon-
strate parent ratings consistent with ADHD (χ2 [3, N = 119] = 26.13, p < 
.001, Cramer’s V = .47). All indices comprising the geC were similarly 
related to ADHD grouping. Clinical elevations on the inhibit (Cramer’s 
V = .47) and Working Memory (Cramer’s V = .54) indices were related 
to ADHD grouping within the DHoH clinical sample.
Conclusions: Current results support the utility of the BrieF in eval-
uating executive functioning (eF) in clinically-referred DHoH children 
and adolescents. Preliminary findings are encouraging for use of this 
measure with DHoH, and examination of language use of parent and 
child may assist in delineating factors related to working memory items 
specifically.
Correspondence: Matthew E. Fasano, M.A., Neuropsychology, Kennedy 
Krieger Institute, 2300 N. Calvert St, Apt 101, Baltimore, MD 21218, 
United States. E-mail: fasano@kennedykrieger.org

e.I. FranCHOW, M.a. nIerMeyer, r. zIeMnIK, C. barrOn, 
r. Heyrend, b. baTTILOrO & y. suCHy. Naturally-Occurring 
Expressive Suppression in Older Adulthood: Beyond Executive 
Functioning.
Objective: naturally-occurring higher-than-usual regulation of affect 
(i.e., expressive suppression; es) is associated with acute depletion of 
higher-order executive functions (eF), but not lower-order component 
processes (e.g. processing speed), in young adults (Franchow & suchy, 
2015). However, considering increasing convergence between eF and 
component processes in older adulthood (Albinet, Boucard, Bouquet, 
& Audiffren, 2012; ng et al., 2016), the effect of recent, naturally-oc-
curring es in older adulthood may not be specific to eF.
Participants and Methods: 94 adults (M=69 years old; 65% female; 
M=15.8 years of education) scoring within normal limits on the geriatric 
Depression scale completed items assessing burden of es in general 
(es-gen) and over the past two weeks (es-2W) as well as an estimate 
of global cognitive status, the Dementia rating scale-2 (global-Cog). 
They then completed four subtests from the Delis kaplan executive 
Functioning system, with age-corrected scaled scores reflecting response 
generation and switching (eF) and basic sequencing and response speed 
(Component) combined into composite scores.
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results: eF, Component, and global-Cog were criterion variables 
in separate hierarchical regressions; years of education, depressive 
symptoms, es-gen, and es-2W were entered on separate successive 
steps. es-gen did not contribute significantly in any domain. es-2W 
contributed significantly above and beyond previous steps to eF (Fchange  
(1, 87)= 4.102, p=.046) and trended toward significance for Compo-
nent (Fchange (1, 87)= 3.614, p=.061), such that higher es was asso-
ciated with poorer performance; unique variance accounted for in eF 
and Component by es-2W was identical (r2

change= .039). in contrast, 
es-2W did not contribute to global-Cog.
Conclusions: These results suggest that while the depleting effect of 
recent es remains executive in later life, the effect may also include 
lower-order component processes with increasing age.
Correspondence: Emilie I. Franchow, MS, Psychology, University of 
Utah, 220 E. 3300 S., Apt. 212, Salt Lake City, UT 84115, United 
States. E-mail: emilie.franchow@psych.utah.edu

n. HarTLey, K. ares & s.J. HunTer. Risky Sexual Behaviors 
in Homeless Youth: The Influence of Executive Functioning and 
Depression on the Condom Use of Homeless Youth in Chicago.
Objective: Homelessness among youth is a worsening problem in the 
united states. Homeless youth (Hy) are at an elevated risk of devel-
oping a mood disorder throughout their lifetime. Additionally, depressed 
Hy are four times as likely to engage in risky sexual behaviors, such 
as inconsistent condom use, than are housed youth. This puts the Hy 
population at an increased risk for transmission of HiV and other sTis. 
Hy are also believed to have significant impairments with executive 
functioning (eF), causing difficulties with regulating impulses and 
making healthy choices. The purpose of this study is to investigate and 
how depression and executive dysfunction influence the consistency of 
condom use among a sample of Hy living in Chicago.
Participants and Methods: 149 young adults, aged 18-23, (46% 
male and 54% female; 75% African American, 5% Hispanic, 5% 
Caucasian, and 15% other) were recruited from homeless shelters in 
Chicago. Participant background information was collected including 
self-reported condom use consistency. Participants were administered 
a self-report (BrieF-A) and objective measure (iowa gambling Task) 
of executive functioning. subjects were also administered a semi- 
structured psychodiagnistic interview (M.i.n.i) to asses for Major 
Depressive Disorder (MDD).
results: Binary regression analyses revealed a significant correlation 
between inconsistent condom use and self-reported deficits in metacog-
nition, the complex process of “thinking about thinking.” no significant 
relationships were found between inconsistent condom use and previous 
diagnosis of MDD, self-reported deficits in behavioral regulation, or 
scores on objective eF measures.
Conclusions: results indicate that homeless youth may engage in 
risky sexual behaviors due, in part, to deficits in higher-level thinking 
processes, likely exacerbated by living in unstable environments. impli-
cations point to the need to provide HiV prevention-based interventions 
aimed at teaching Hy systematic and routine problem solving skills 
while experiencing homelessness.
Correspondence: Nicholas Hartley, Masters (PsyD Candidate), 
Psychology, Children's Hospital Colorado, 1331 S. Florence St. Apt. 
#2025, Denver, CO 80247, United States. E-mail: nhartley@mail.
roosevelt.edu

K. HazLeTT eLVerMan, W.T. MCCuddy, K. reITer, s. POTTs, 
a. POrCeLLI & K.a. nIeLsOn. The Importance of Heart Rate 
Variability to Executive Functioning Across the Lifespan.
Objective: As the longevity of the population continues to increase, so 
does the need for understanding, predicting and preventing of cognitive 
decline. executive functions, such as inhibitory control (iC), are greatly 
affected by age and are essential to functional independence. Thayer’s 
neurovisceral integration hypothesis suggests a link between effec-
tive autonomic regulation and intact cognition. Therefore, modifiable 

biomarkers of autonomic functioning might serve as important targets 
to prevent or address cognitive decline. This project explored the rela-
tionship of heart rate variability (HrV) to iC ability.
Participants and Methods: Fifty-nine adults were divided into young 
(M=23.19, sD=2.60), Middle-Aged (M=59.62, sD=4.44), and older 
(M=72.89, sD=6.39) groups. HrV was measured by electrocardiogram, 
using overall variability via the sD between heartbeats (sDnn) and 
low/high frequency power ratio (lHr), a measure of sympathovagal 
balance, during rest, and during the stop-signal portion of the Para-
metric go/no-go/stop task (Pgngs). Performance was measured by 
stop signal accuracy (ssA) and reaction time (ssrT).
results: young adults had significantly greater baseline sDnn vs. 
Middle-Aged and older groups. greater baseline sDnn was associated 
with better ssrT across groups (r=-.40, p<.004), and greater sDnn 
and lHr during the task were associated with better overall task perfor-
mance, including ssA (r=.27 to .41, p<.04). regression showed signif-
icant prediction of ssA by lHr (r2=.25, p<.001) after accounting for 
age and sex.
Conclusions: The results show a general reduction of HrV with 
advancing age, as expected. Moreover, greater resting HrV, and greater 
sympathetic upregulation during task completion, was associated with 
better inhibitory control across the adult age spectrum. Thus, improve-
ments in cardiovascular health and fitness, thereby autonomic regula-
tion and responsiveness, could be key to protecting executive functioning 
and quality of life into older age.
Correspondence: Kathleen Hazlett Elverman, M.S., Psychology, 
Marquette University, 1807 N. 57th St., Milwaukee, WI 53208, United 
States. E-mail: hazlett.ke@gmail.com

J.s. HOLCOMbe, s.L. aITa, s. TayLOr, J. beaCH, b. sLaGeL, 
J. HudsOn, s. rOye, M. CaLaMIa & b.d. HILL. Need for 
Cognition and its Relation to Self-Reported Executive Dysfunction.
Objective: The purpose of the present study was to examine the relation 
between need for Cognition, a personality trait of how much a person 
enjoys effortful mentation, and self-reported executive dysfunction.
Participants and Methods: Participants were healthy college students 
(N = 130; M age = 19.45, SD = 3.16; M education = 12.34, SD = 0.69; 
73.8% female; 53.1% White, 36.9% African American, 7.7% Asian). 
Participants completed the need for Cognition (nFC) short scale and 
Barkley Deficits in executive Function scale (BDeFs) as part of a larger 
battery. BDeFs total and subscale scores were used.
results: Pearson correlations revealed significant negative relations 
between nFC and BDeFs total and subscales, r = -.28 to -.42 (p values 
< .01). The BDeFs subscales were entered into a multiple regression 
to predict nFC. This model explained 20.2% of the variance in nFC  
(R2 = .202, F(5,124) = 6.28, p <.001). only the BDeFs self-orga-
nization and Problem solving subscales significantly predicted nFC 
(β = -.35, p = .008) with the other BDeFs subscales not significantly 
predicting nFC.
Conclusions: The personality trait nFC was significantly related to all 
domains measured by the BDeFs. greater nFC was associated with less 
self-reported executive deficits but only self-organization and problem 
solving significantly predicted nFC. These findings fit into a positive 
neuropsychology framework where enjoyment of thinking may be linked 
to robust executive abilities.
Correspondence: Jo S. Holcombe, B.A., Psychology, University of South 
Alabama, 75 South University Blvd, Mobile, AL 36688-0002, United 
States. E-mail: jsh1422@jagmail.southalabama.edu

a. rOsa, a.K. HOLLand, C. bLanCO & d.W. HarrIsOn. Assessing 
Diminishment of Frontal Lobe Function in Trait Aggressive, 
Violent Prone Men: Examining Changes in Performance on a 
Cognitive Estimation Task and Grip Strength Measures Using a 
Dual Task Approach.
Objective: High levels of trait aggression have been associated with 
decreased performance on tasks measuring executive function (Holler & 
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kavanough, 2012), which have been associated with diminished regu-
latory control of the frontal lobes over posterior cerebral regions. High 
trait aggressive men were predicted to demonstrate poor task perfor-
mance and evidence heightened sympathetic tone upon exposure to 
cognitive stress relative to low trait aggressive men.
Participants and Methods: undergraduates (n=98) completed 
screening measures including a medical history questionnaire, the 
Buss Perry Aggression Questionnaire, and a Cognitive estimation Task 
(CeT). High aggressive (n=7) and low aggressive (n=8) men completed 
a grip strength task before and after completing a mental subtraction 
task. systolic blood pressure (sBP) measures were taken between exper-
imental manipulations.
results: Aggression was a significant predictor of performance on the 
CeT (F(1, 43)=4.85, p=.03). Aggression was also a significant predictor 
of the number of medical symptoms reported (F(1, 95)=5.36, p=.02). 
regarding data from laboratory protocol, a main effect for Trial for 
grip strength across 5 trials was found (F(4, 52)=16.31, p=.01), indi-
cating fatigue across 5 trials. A Condition x Hand interaction was found  
(F(1, 13)=4.29, p=.05), indicating increased grip strength at the left 
hand in the post stress condition, and a decrease in right hand grip 
strength in the post stress condition. A main effect was also found for 
sBP (F(1, 14)=6.15, p=.02) indicating that both high and low aggres-
sive individuals experienced a decrease in sBP after stress.
Conclusions: results from the regression analyses reveal that high 
levels of trait aggression may be associated with impaired executive 
function as well as poor health outcomes. The Condition x Hand inter-
action provides evidence of increased right parietotemporal activation 
upon exposure to cognitive stress. The finding of decreased sBP post 
stress is likely due to the removal of anticipatory stress.
Correspondence: Alissa K. Holland, Ph.D., Psychology, University of 
South Carolina Lancaster, 476 Hubbard Drive, Lancaster, SC 29721, 
United States. E-mail: akhollan@mailbox.sc.edu

s.e. JOHn & b.e. GaVeTT. The Unity and Diversity of 
Neuropsychological Tasks of Executive Functioning: Construct 
and Ecological Validity of Common Assessment Measures.
Objective: evidence from both cognitive neuroscience and neuro-
psychology presents an ill-defined understanding of executive func-
tioning (eF). some research suggests that subcomponents of eF, such 
as working memory, are best represented as correlated, but distinct 
constructs. other research suggests that subcomponents share a single 
underlying contributing factor. Computerized measures of eF and total 
performance scores oversimplify the factor structure of eF and reduce 
the clinical and ecological generalizability of study findings. Therefore, 
this study utilized confirmatory factor analysis (CFA) and multiple 
regression to evaluate the construct validity of nine common paper-
based measures of eF and their ability to predict the functional tasks 
of driving and bill payment.
Participants and Methods: Participants were 192 cognitively hetero-
geneous community-dwelling older adults between the ages of 54-92 
(M = 69.80, SD = 8.06). They were administered 9 eF tests and  
2 tests that approximate functional tasks, nAB Driving scenes (Ds) 
and Bill Payment (BP). Four hypothesized CFA models were assessed 
using total scores for each eF measure. Model fit was evaluated using 
the comparative fit and Tucker-lewis indices and the root mean square 
error of approximation.
results: none of the hypothesized models had adequate fit; the 
best fitting model was a one-factor model, representing global eF,  
(χ2 = 96.04, df = 27, p < .001; CFi = .84; Tli = .79; rMseA = .12, 90% 
Ci [.09, .14], p < .001). regression analyses evaluated each eF test’s 
ability to predict performance on Ds and BP, with the Trail Making 
Test B as the most predictive for both.
Conclusions: results suggest that total performance scores are poor 
measures of eF subcomponent functioning that neither map onto 
distinct subcomponents of eF nor accurately represent a global eF 
factor. Multiple measures of eF are necessary for interpretation of global 

eF ability and single test scores inaccurately estimate specific subcom-
ponents of eF when utilized in isolation.
Correspondence: Samantha E. John, PhD, Neurology, Emory University, 
609 Virginia Ave, Apt 2414, Atlanta, GA 30306, United States. E-mail: 
sejohn@emory.edu

n. JOHnsOn, z. HaWKs & d. WHITe. Developmental Trajectories 
of Strategic Processing in Children with Phenylketonuria.
Objective: Phenylketonuria (Pku) is a hereditary disorder charac-
terized by impaired ability to metabolize phenylalanine, resulting in 
cognitive dysfunction in pre-frontally mediated executive domains. Prior 
research suggests that strategic processing, one such executive domain, 
is impaired in children with Pku; however, little is known about the 
developmental trajectory of strategic processing during childhood and 
adolescence.
Participants and Methods: The present study evaluated strategic 
processing in 23 children with early-treated Pku and 44 typically 
developing controls across three time points using a verbal fluency task. 
Verbal fluency performance was assessed for clustering and switching in 
two categories: semantic fluency (animal and food/drink) and phonemic 
fluency (s words and F words). Whereas clustering was defined as 
a group of 2 or more words with semantic or phonemic congruence, 
switching was defined as moving from one word or cluster to an unre-
lated word or cluster. A composite of mean cluster size and switching 
was examined to analyze strategic processing.
results: results indicated that participants with Pku exhibited worse 
use of phonemic fluency strategies than controls, and that older baseline 
age was associated with more efficient semantic and phonemic strategic 
processing. of particular interest, there was a significant interaction 
between group and time point, such that participants with Pku exhib-
ited worse use of semantic fluency strategies over time than controls.
Conclusions: Together, these results suggest that deficits in strategic 
processing emerge and are exacerbated as children with Pku age.
Correspondence: Neco Johnson, Psychology, San Diego State University, 
6505 Alvarado Rd, Ste 110, San Diego, CA 92120, United States. 
E-mail: necoxjohnson@gmail.com

J.e. Karr, G.L. IVersOn & M.a. GarCIa-barrera. Multivariate 
Assessment of Executive Functions: Frequency of Low Scores on 
the Delis-Kaplan Executive Function System.
Objective: neuropsychologists often use multiple standalone measures 
to evaluate executive functions, without clear guidelines regarding the 
normal variation that occurs among executive function test scores. The 
current study quantified the prevalence of low scores among individ-
uals completing a three-test battery from the Delis-kaplan executive 
Function system (D-keFs).
Participants and Methods: stratified by education and intelligence, 
multivariate base rates of low scores were derived for a three-test 
D-keFs battery using the adult portion of the normative sample 
(i.e., ages 16-89; N=1,050). The battery consisted of the three most 
commonly administered D-keFs tests (i.e., Trail-Making, Color-Word 
interference, and Verbal Fluency), which together produce seven Total 
Achievement scores (i.e., the primary indicators of executive function 
ability).
results: low scores occurred commonly among the normative sample, 
with 62.8% of the sample having one or more scores at or below the 
16th percentile, 36.1% having one or more scores at or below the 5th 
percentile, and 26.8% having one or more scores at or below the 2nd 
percentile. low scores occurred more frequently among individuals with 
lower intelligence and less education.
Conclusions: it is common for adults in the general population to 
obtain one or more low scores when given a brief battery of tests eval-
uating executive functions. knowing the frequency of low scores in 
the general population will improve the accuracy with which clini-
cians and researchers can identify executive function deficits in clinical 
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groups, such as those with traumatic brain injuries or neurodegenerative 
diseases.
Correspondence: Justin E. Karr, M.Sc., Psychology, University of 
Victoria, P.O. Box 1700 STN CSC, Victoria, BC V8W 2Y2, Canada. 
E-mail: jkarr@uvic.ca

M.M. MOHn, K.L. KrICHbauM, z.M. sHanKLe & M.M. KnePP. 
Rey–Osterrieth Complex Figure Task Performance and Negative 
Affect Predict Emotion Regulation and Health Behavior.
Objective: Multiple studies have investigated the relationship between 
anxiety, health behaviors, and brain function. For example, nichter 
and Chassin (2015) found a positive correlation between physiolog-
ical responses to anxiety and alcohol consumption. Anderson and 
shivakumar (2013) found that exercise has been linked to increases in 
brain-derived neurotropic factor, relating that to decreased behaviors 
of anxiety and depression. it was hypothesized that decreased perfor-
mance on the rey-osterrieth Figure Task (reyo) would predict higher 
depression and anxiety scores along with poorer emotion regulation. 
individuals with higher worry and/or depression and poor reyo scores 
would then report more problematic drinking and engage in more nega-
tive health behaviors.
Participants and Methods: 114 students at a Midwestern univer-
sity completed the reyo followed by the modified Beck Depression 
inventory (mBDi), Penn state Worry Questionnaire (PsWQ), emotion 
regulation Questionnaire (erQ), rutgers’s Alcohol Problem index, and 
obligatory exercise Questtionnaire.
results: increased scores on the copy portion of the reyo predicted 
lower scores of problematic drinking (R2 = .114, F (1, 111) =14.25,  
p < .001), and higher scores on the PsWQ predicted decreased emotion 
reappraisal on the erQ (R2 = .070, F (1, 112) =8.49, p < .005) and 
higher depression scores (R2 = .146, F (1, 112) =19.10, p < .001). 
Higher mBDi scores also predicted decreased emotion reappraisal on 
the erQ (R2 = .185, F (1, 112) =25.45, p < .001) and exercise scores 
(R2 = .036, F (1, 112) =4.16, p < .05).
Conclusions: Higher depression scores were related to lower exercise 
scores, which concur with the findings of Anderson and shivakumar 
(2013). lower emotional appraisal was significantly associated with 
higher depression scores, which is supported by findings from Delleman 
and Fernandes (2015). Future research should further explore how 
executive function can impact the relationship between negative affect 
and poor health behaviors.
Correspondence: Michael M. Knepp, PhD, Psychology and Neuroscience, 
University of Mount Union, 1972 Clark Avenue, Alliance, OH 44601-
3993, United States. E-mail: kneppm@mountunion.edu

n. KurnIadI, z. MesTre, J. LIanG & K. bOuTeLLe. Specificity 
of Disinhibition in Overweight and Obese Children.
Objective: Disinhibition has been linked with overeating in overweight 
and obese children. However, it remains unclear whether overweight 
and obese children exhibit disinhibition globally or primarily in response 
to food stimuli. The current study investigates the differential relation-
ships of global versus food-specific disinhibition and overconsumption 
in overweight and obese children.
Participants and Methods: one hundred and fourteen overweight 
and obese, treatment-seeking children aged 8-13 completed baseline 
assessments. To measure global disinhibition, children were admin-
istered the Delis-kaplan executive Function system (DkeFs) Color 
Word interference Test (CWi) and stop signal Task (ssT). To measure 
food-specific disinhibition, children completed a modified version of the 
stroop test with calorically-dense food words and non-food words and 
a modified version of the ssT that presented calorie-dense food and 
non-food pictures. Caloric intake was measured using a free access food 
laboratory paradigm (i.e. sham taste test).
results: response times on food and non-food items were significantly 
correlated on the Food stroop task (r=0.9, p<0.0001) and on the ssT 
(r=0.97, p<0.0001), suggesting that participants did not differ between 

global and food-specific disinhibition tasks. slower inhibition response 
time and a higher number of errors in inhibition/switching subtests 
of the CWi were significantly associated with total calories consumed  
(r=-0.25, p=0.03; r=-0.24, p=0.04, respectively).
Conclusions: Findings suggest that overweight/obese children demon-
strate disinhibition in response to both food and non-food stimuli. 
global disinhibition was associated with greater food intake. strenght-
ening inhibitory control may reduce excessive food intake in overweight 
and obese children.
Correspondence: Natalie Kurniadi, M.A., Clinical Psychology, California 
School of Professional Psychology, PO Box 7471, San Diego, CA 92167, 
United States. E-mail: natalie.kurniadi@alliant.edu

T. Le, e.e. MOran, K. MCneaL, a. Masand, a.M. brICKMan 
& M.e. zIMMerMan. Executive Function is Associated with Sleep 
Disruptions in Young Adults with Depression.
Objective: Previous research has established a relationship among 
sleep, depression, and cognition. irregularities in sleep are common 
indicators of depression, and can cause deficits in cognitive functioning. 
The purpose of this study is to further understand the interrelationship 
among depression, sleep and cognitive functioning in a non-clinical 
sample of young adults.
Participants and Methods: This cross-sectional study comprised 82 
participants (74% female, age in years = 19.9 (1.3). All participants 
wore an actigraph for 7-11 days to measure average sleep time and wake 
after sleep onset (WAso). Participants completed the Beck Depression 
inventory (BDi-ii) to measure depressive symptoms and completed Trail 
Making Test Part A (TMTA) and Part B (TMTB) to measure attention 
and executive function.
results: Participants with higher depressive symptoms had more 
WAso (r=0.30, p<0.01) and poorer performance on TMTB (r=0.26, 
p=0.02) and participants with more WAso had poorer performance on 
TMTB (r=0.31, p<0.01). TMTA and total sleep time were not related to 
BDi-ii. A formal test of mediation did not support sleep as a mediator 
of the relationship between BDi-ii and performance on TMTB. linear 
regression with the inclusion of an interaction term (overall model 
F(3,69)=9.12, p<0.01) revealed that WAso was only associated with 
executive function in individuals with clinically significant depressive 
symptoms (r=0.65, p<0.01) and not in those without depressive symp-
toms (r=0.06, p=0.68).
Conclusions: This study further highlights the complex interrelation-
ship among depression, sleep, and cognition and suggests that clinicians 
should pay close attention to associated disruptions in sleep and cogni-
tion in young adults with clinically significant depressive symptoms.
Correspondence: Tiffany Le, Bachelors of Science, Psychology, Fordham 
University, 550 E. 189 Street, Apt 14, Bronx, NY 10458, United States. 
E-mail: tle11@fordham.edu

M. MaCKIe & J. Fan. Common Deficits of The Cognitive Control 
Network in Three Neuropsychiatric Disorders.
Objective: Cognitive control is essential to efficient information 
processing and behavioral response under conditions of uncertainty. 
While cognitive control has often been attributed to the frontal lobes, 
functional neuroimaging studies have revealed the involvement of 
widespread cortical and subcortical regions (i.e., the cognitive control 
network, CCn). in neuropsychiatric disorders, there are often reported 
disruptions to cognitive control functioning and abnormal activity of 
regions of the CCn. This meta-analysis of functional neuroimaging 
studies was aimed to provide converging evidence of atypical recruit-
ment of common regions of the CCn across neuropsychiatric disorders.
Participants and Methods: We conducted activation likelihood esti-
mation meta-analyses of functional neuroimaging studies of cognitive 
control in healthy controls and three patient populations: 24 studies of 
autism spectrum disorder, 46 studies of schizophrenia, and 24 studies of 
major depressive disorder, in contrast to 59 studies of healthy controls.
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results: Across the three disorders, atypical patterns of hypoactivity of 
CCn regions were identified, most notably in anterior cingulate cortex, 
anterior insula, dorsolateral prefrontal cortex, basal ganglia and thal-
amus. in addition, a pattern of hyperactivity and failure to deactivate 
lower-level sensory, default mode, and limbic regions was also observed 
within each of the three disorders.
Conclusions: These results highlight the common role of the CCn in 
various neuropsychiatric disorders. in the absence of an adequate level 
of CCn regulation, external task-irrelevant sensory information and 
internal thoughts and feelings and may compete with task-relevant 
stimuli for limited attentional resources, contributing to the clinical 
presentation of these disorders.
Correspondence: Melissa-Ann Mackie, Psychology, CUNY Graduate 
Center/Queens College, 1133 Commerce Drive, Apt 519, Decatur, GA 
30030, United States. E-mail: mmackie@qc.cuny.edu

T. Maynard, e.r. aPPLeMan, a. CrOnIn-GOLOMb & 
s. nearGarder. Objective Measurement of Sleep by Smartphone 
Application – Comparison with Actigraphy and Relation to 
Cognition, Mood, and Self-Reported Sleep.
Objective: sleep plays an integral role in health and cognition; insuf-
ficient or fragmented sleep can negatively affect attention and arousal. 
Multiple technologies have been developed to measure sleep variables 
such as total sleep time (TsT) and sleep efficiency. it remains to be seen 
whether smartphone applications are comparable to clinical devices 
that can be used at home, such as actigraphy. The present study aimed 
to validate the use of one smartphone application in a healthy adult 
population and explore the relation between self-reported and objective 
measures of sleep, mood, and cognition.
Participants and Methods: 18 healthy adult participants (mean age 
= 26.6 years, std. dev. = 14.4 years) completed a sleep diary while 
using a smartphone application to monitor their sleep for one week; 
a subset of 8 participants also wore a wrist actigraph during the same 
week. Following data collection, all participants completed self-report 
questionnaires and assessments of executive functioning and working 
memory.
results: There was no significant difference in TsT obtained by sleep 
diaries and the smartphone application. The smartphone application 
significantly overestimated TsT and sleep efficiency when compared 
to actigraphy. There was no correlation between TsT or sleep effi-
ciency and performance on cognitive tasks. self-reported sleepiness as 
measured by the epworth sleepiness scale was significantly correlated 
with anxiety as measured by the Beck Anxiety inventory and self- 
reported sleep quality as measured by the Pittsburgh sleep Quality 
index.
Conclusions: While potentially appealing to users, smartphone tech-
nology may not provide a sensitive enough metric of sleep in a healthy 
population; future work is needed to clarify its clinical utility. TsT and 
sleep efficiency do not appear to impact cognition in healthy individuals; 
however, self-reported sleepiness may be related to additional self-report 
metrics of mood and sleep.
Correspondence: Taylor Maynard, 90 Burrill Avenue, Room 332, 
Bridgewater, MA 02324, United States. E-mail: TMAYNARD@student.
bridgew.edu

W.T. MCCuddy, P. PaTeL, s. POTTs, K. reITer, K. HazLeTT 
eLVerMan, a. POrCeLLI & K.a. nIeLsOn. The Role of Resting 
Versus Stress-Induced Autonomic Regulation on Inhibitory 
Control Performance Across the Lifespan.
Objective: Thayer’s neurovisceral integration hypothesis suggests a link 
between cognitive and autonomic functioning that could be used in 
predicting future cognitive decline. yet, how this relationship is affected 
by both age and stress is not well understood, representing a gap in the 
literature. This project explores the relationship of heart rate variability 
(HrV) at rest and during stress on a measure of inhibitory control (iC) 
across the adult age span.

Participants and Methods: Fifty-nine adults were divided into young 
young (M=23.19, SD=2.60), Middle (M=59.62, SD=4.44), and older 
(M=72.89, SD=6.39) groups. HrV was measured by electrocardio-
gram (using sD between heartbeats; sDnn) during three epochs: 
(i.e., rest, social evaluative Cold Pressor Test [seCPT], and a stop-
signal [Pgngs] task. The Pgngs task served as a cognitive stressor 
and provided the primary measure of iC via stop-signal reaction time 
(ssrT).
results: Age differences in HrV emerged at rest, F(2,56)=8.37, p=.001, 
at seCPT, F(2,26) = 5.48, p = .010, and trended at Pgngs, F(2, 45) 
= 3.10, p = .055). While rest HrV was positively related to iC across 
age groups, Pgngs-HrV was related positively to iC in the young, 
negatively to iC in the Middle group, and unrelated to iC in the older 
group. on examination of the relative impact of age and each HrV vari-
able on iC via linear regression, all but seCPT-HrV were considered 
independent predictors of inhibitory control (ssrT).
Conclusions: HrV measured at rest and during cognitive stress were 
differentially related to iC. greater resting HrV was related to better iC 
for all age groups. yet, for middle-aged adults, for whom early detection 
of cognitive symptoms is key, higher HrV at rest but lower HrV during 
cognitive demand demonstrated the ideal autonomic pattern for the best 
cognitive performance. such an understanding is necessary for research 
geared toward early detection and development of therapeutic strategies 
aimed at enhancing and protecting executive functioning into older age.
Correspondence: William T. McCuddy, BA, University of Kentucky, 1701 
Lin-Wal Ct., Lexington, KY 40505, United States. E-mail: wtmccuddy@
gmail.com

e. MCLean, u.d. Persaud, M.a. PIeVsKy, K.s. MazzOLa, 
L. TIersKy & b. Freer. Depression Explains the Relationship 
Between Cognition and Social Adjustment in Adults with Cognitive 
Complaints.
Objective: Cognitive decline has been associated with social withdrawal 
in adults; however, individuals’ perceptions of their decline may be 
misleading and are often weighted by other factors, most notably 
depression. The present study examined whether objective or subjective 
measures of working memory (WM) and processing speed (Ps) better 
predict social adjustment.
Participants and Methods: Participants were 110 individuals seeking 
neuropsychological evaluation for cognitive complaints. Participants 
completed objective and subjective measures of WM and Ps, the 
MMPi-2 and a measure of social adjustment.
separate hierarchical linear regression models for each cognitive 
construct were conducted to predict the social/leisure subscale T-score 
of the social Adjustment scale (sAs), after controlling for age and 
gender. objective and subjective measures of the Ps regression included 
WAis-iii Psi and the distractibility subscale of the CFQ, while the WM 
regression included the WAis-iii WMi and forgetfulness subscale from 
the CFQ. Additional linear regressions were run including the depression 
subscale from the MMPi-2.
results: Both regressions revealed that both subjective measures of 
working memory (B=.230, se=1.504, p<.05) and processing speed 
(B=.256, se=1.509, p<.01) significantly predicted sAs social/leisure 
subscale. Meanwhile, the linear regression was not significant for 
objective measures of working memory (p=n.s.) and processing speed 
(p=n.s.). However, when depression was included in each model these 
results were no longer significant (p>.05) and depression remained the 
sole factor (MMPi-2 Depression subscale both p<.001).
Conclusions: our findings suggest that subjective complaints related 
to individual’s perception of their social relationships; however, percep-
tion of social maladjustment was better explained by current depressive 
symptoms. Thus, it is prudent to consider that complaints of cognition 
impacting social interactions might largely be due to unacknowledged 
depressive symptoms.
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Correspondence: Erin McLean, B.A., Psychology, Fairleigh Dickinson 
University, 317 Old Mill Rd., Spring Lake Heights, NJ 07762, United 
States. E-mail: eamclean814@gmail.com

e.e. MOran, K. MCneaL, T. Le, a. Masand, a.M. brICKMan 
& M.e. zIMMerMan. Highly Variable Blue Light Exposure is 
Related to Poor Sleep and Cognition in Young Adults.
Objective: The relationship between sleep deprivation and cognitive 
dysfunction is well established. light exposure has a powerful influ-
ence on circadian physiology and can greatly impact sleep. The circa-
dian photoreception system is highly sensitive to blue wavelenght light. 
A ubiquitous source of blue light is electronic devices that contain 
light-emitting diodes, such as smartphones. As varied pulses of light 
impact circadian physiology, variability in the light exposure may 
impact this mechanism. The purpose of this study was to examine the 
relationship among blue light, sleep, and cognition.
Participants and Methods: A total of 82 participants (74% female, 
mean age =19.9, sD = 1.3) were included in this cross-sectional study. 
All participants wore an actigraphic monitoring device for a period of 
7-11 days to measure sleep and light exposure. sleep time and blue 
light exposure in the two hour interval prior to sleep were calculated. 
The coefficient of variation was calculated for blue light exposure. After 
completion of the monitoring period, participants underwent assessment 
of learning and memory and executive functioning using the comput-
er-based Cogstate battery.
results: of the 82 participants, 26 (31.7%) had a coefficient of varia-
tion of blue light exposure greater than or equal to 1, indicating a high 
degree of variability. independent samples t tests revealed that those 
with high variability had significantly shorter sleep time over the study 
period (t=3.00, p=0.004). Although there was no difference between 
those with high and low variability in blue light exposure on learning, 
there was a trend towards significantly more errors on recall (t=2.37, 
p=0.058) and lower accuracy on the two-back test of working memory 
(t=1.97, p=0.052).
Conclusions: This study demonstrates that high variability in nocturnal 
blue light exposure is associated with poorer sleep that may negatively 
affect memory and executive functioning. Future studies should examine 
relational changes over time between blue light and sleep.
Correspondence: Eileen E. Moran, MSc, Psychology, Fordham University, 
600 W. 138th St., Apt 33, New York, NY 10031, United States. E-mail: 
emoran@fordham.edu

M.a. nIerMeyer, r.e. zIeMnIK & y. suCHy. Slower Action 
Planning is Associated with More Obstacle Contacts During an 
Obstructed Walking Task.
Objective: We recently proposed that action planning is an aspect of 
executive functioning (eF; suchy, 2015), and that action planning 
allows individuals to quickly reprogram new action trajectories when 
presented with obstacles in their environment (niermeyer, Franchow, 
& suchy, 2016). This study examined whether action planning during 
motor sequencing predicts performance on an obstructed walking task.
Participants and Methods: Thirty-two healthy older adults (Mean Age 
=69.84) completed a computerized sequencing task (Push Turn Taptap 
task; PTT) designed to assess action planning; an obstructed walking 
task under both single and dual-task (serial-subtraction) conditions; 
the Dementia rating scale 2nd edition (Drs-2) as an index of general 
mental status; and selected subtests from the Delis-kaplan executive 
Function system as indices of eF and lower-order component processes 
(CP; processing speed, graphomotor control ect.).
results: Hierarchical regressions using the total number of obstacle 
contacts as the outcome variables were conducted. For the single-task 
walking condition, CP but not eF nor action planning, accounted for 
variance in the number of obstacle contacts beyond Drs-2 scores 
(p=.004). in contrast, for the dual-task walking condition, action plan-
ning accounted for variance in the number of obstacle contacts beyond 
all other variables (Drs-2, CP, and eF scores, p=.042).

Conclusions: These results support the notion that faster action plan-
ning is associated with successful obstacle navigation, at least under 
executively demanding (i.e., dual task) circumstances. in addition, CP 
(e.g. processing speed) also relate to obstacle navigation. Among older 
adults, tripping over an obstacle is a common reported reason for falls 
(Hill et al., 1999), and dual-task walking performance has been shown 
to predict falls (Ayers et al., 2014). Taken together with the current 
results, this suggests CP and action planning may also predict fall risk.
Correspondence: Madison A. Niermeyer, MS, Clinical Psychology 
Department, University of Utah, Department Of Psychology University 
Of Utah380 S 1530 E Beh S 502, Salt Lake City, UT 84112, United 
States. E-mail: madison.niermeyer@psych.utah.edu

K.H. nIXOn, a.a. TurK nOLTy, d. bOsCH & s. aManO. 
Can Executive Functioning Bolster Learning During Times of 
Overwhelming Stress.
Objective: experiences of chronic or overwhelming stress lead to cogni-
tive fatigue resulting in a reduction in problem solving and memory 
efficiency. individuals who are resilient to stress are able to perform 
more effectively in the face of stress, presumably due to implementation 
of strategies implicating more robust executive functions. The objective 
of this study was to investigate the relationship between executive func-
tioning and learning outcomes in aid workers, a population who are at 
exposed to traumatic stress during their employment.
Participants and Methods: Twenty-four aid workers (6 women & 
18 men) between the ages of 19 and 60 (M = 39.0, SD = 10.2) with 
an average of 10.4 years (SD = 6.8) of experience completed the rey 
Complex Figure Test (rCFT) and the California Verbal learning Test-ii 
(CVlT-ii) on two separate days of a training workshop. They also filled 
out the Behavior rating inventory of executive Functioning (BrieF-A).
results: The BrieF-A Behavior regulation index correlated negatively 
with Day 4 rCFT Delayed recall (r = -.51, p = .025) and a negative 
trend toward significance for the ratio between Day 4 Delay recall and 
immediate recall (r = -.39, p = .096). rCFT executive functioning 
markers also showed a trend toward significance with the ratio of long 
Delay Free recall and Trial 5 on the CVlT-ii (r = .42, p = .054).
Conclusions: Based on this study, there appears to be a benefit to 
enhanced executive functioning on learning outcomes during times of 
extreme stress that are imperceptible in otherwise sterile conditions. 
Future studies should investigate how to increase the sensitivity on 
measures of executive functioning in order the capture aid workers 
who are at risk to traumatic stress syndromes that otherwise appear 
adequate on testing in a structured formal setting.
Correspondence: Kyle H. Nixon, M.A., Fuller Graduate School of 
Psychology, 135 N. Oakland Ave., Pasadena, CA 91182, United States. 
E-mail: kylenixon@fuller.edu

d. GansLer, r. nyenHuIs, e. WasserMann, e. Huey & 
J. GraFMan. Measuring patient self-awareness deficit (PSAD).
Objective: Patient self-Awareness Deficit (PsAD) has typically been 
determined by clinical observation; however, the growth of behavioral 
rating scales with parallel caregiver and patient forms provides the 
opportunity to develop psychometric approaches to identifying PsAD.
Participants and Methods: Data from 83 patients recruited at the 
national institute of neurologic Disorders and stroke (ninDs), meeting 
diagnostic criterion for behavioral variant Frontotemporal Dementia 
(bvFTD, n=29), Corticobasal syndrome (CBs, n=38), or Primary 
Progressive Aphasia (PPA, n=13) were analyzed.
executive, language, and memory function were measured by the 
Delis-kaplan executive Function system (3 subscale composite), Boston 
naming Test, and Drs-2 Memory scale, respectively. PsAD was oper-
ationalized by subtracting the Frontal systems Behavioral scale patient 
after total score from the caregiver after total score, such that higher 
scores reflected less awareness of the apathy, disinhibition, and executive 
dysfunction item content.
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results: PsAD scores were uncorrelated with executive (r=.06 ns), 
language (r=.05, ns), or memory function (r=.01, ns).
PsAD scores varied by diagnostic group (f=6.16, p=.003), and were 
highest in participants suffering from bvFTD.
PsAD scores were predicted by left medial orbital frontal volume  
(β=-.43) after accounting for total intracranial volume.
Conclusions: Analyses support the viability of a psychometric approach 
to PsAD. A PsAD psychometric was independent of measures of exec-
utive, language and memory dysfunction, supportive of divergent vali-
dation. PsAD values were highest- as expected- in the diagnostic group 
with frontal pathology (bvFTD), supportive of criterion validity. neural 
correlates of the PsAD psychometric were identified in a brain region 
associated with social and emotional cognition.
Correspondence: Robert Nyenhuis, Bachelor of Science in Psychology, 
Psychology, Suffolk University, 201 Prospect Ave. NE, Grand Rapids, 
MI 49503, United States. E-mail: robnyen@gmail.com

L.C. OberMeIT, e.e. MOrGan, J.e. IudICeLLO, r.K. HeaTOn & 
I. GranT. The Cognitive Profile of Sexual Risk-Taking Intentions.
Objective: sexual risk-taking significantly contributes to high rates of 
sTis/HiV and unplanned pregnancies (e.g., Centers for Disease Control, 
2013). intentions are the most robust and proximal predictors of sexual 
risk-taking and research has identified multiple predictors of inten-
tions, including attitudes and expectations about the target behavior, 
perceived susceptibility to consequences, and beliefs about how norma-
tive the behavior is (e.g., DeHart & Birkimer, 2010). However, little 
is known about the cognitive contributors of intentions to engage in 
sexual risk. it is important to better understand the predictors of risky 
sexual intentions in order to improve sexual risk-taking interventions 
and reduce the consequences associated with such behavior.
Participants and Methods: Participants included 246 adults (ages 
18-68) who completed comprehensive neuropsychological and neuro-
medical assessments. neuropsychological performances were grouped 
into 7 cognitive domains (e.g., executive functioning). The associations 
between demographically corrected domain T scores and the sexual 
risks scale intentions to Try subscale score were evaluated. Due to the 
robust research showing that past behaviors are among the best predic-
tors of future behaviors, it was predicted that learning and memory 
would be associated with intentions.
results: Bivariate correlations showed that executive functioning  
(p = .015) was significantly associated with intentions to engage in risky 
sexual behavior and remained significant (p = .038) when accounting 
for other covariates (age and gender) in a linear regression. learning 
(p = .082) and working memory (p = .080) trended toward significance 
at the bivariate level only.
Conclusions: Higher level cognitive functioning, and possibly learning 
and working memory, are important for creating behavioral intentions 
and may be an efficacious target of sexual risk-taking interventions.
Correspondence: Lisa C. Obermeit, SDSU/UCSD Joint Doctoral Program 
in Clinical Psychology, 220 Dickinson Street, Suite B, San Diego, CA 
92103, United States. E-mail: lisaobermeit@gmail.com

T.e. OWens, a. CHau, V. PaPa & L.e. MarTIn. Effect of Mood 
Induction and Trait Anxiety on Delay Discounting Performance 
in fMRI.
Objective: The diminished ability to delay immediate rewards to 
achieve long-term goals is a hallmark of impulsive behavior. Though 
traditionally characterized by sensitivity to reward and insensitivity to 
punishment, recent research has shown relationships between impulsive 
choices and personality traits, such as negative urgency, anxiety, and 
depression. However, the underlying neural substrates for reward sensi-
tivity, negative affect, and personality traits are relatively unexplored.
Participants and Methods: nonclinical participants (n = 17) engaged 
in a computerized delay discounting functional magnetic resonance 
imaging (fMri) task administered in a 3T siemens skyra scanner while 
undergoing mood induction. Participants made decisions that weighed 

smaller, short-term monetary rewards versus more valuable, long-term 
monetary rewards. negative and neutral mood conditions were induced 
using corresponding Velten statements paired with mood-congruent 
music. Behavioral measures of impulsivity were also completed by 
participants, including the uPPs+P, The Beck Anxiety inventory – 
Trait, and Center for epidemiologic studies Depression scale (Ces-D).
results: Activation in a priori regions of interest (roi) related to impul-
sive decision-making showed significant right ventrolateral prefrontal 
cortex (vlPFC) activation associated with trait anxiety when experi-
encing negative affect, with no behavioral differences in participants’ 
choices. no other rois were significantly related to personality measures.
Conclusions: We suggest that the right vlPFC hyperactivation may 
reflect increased recruitment to maintain performance versus failure 
to recruit leading to impaired performance, particularly since we did 
not see a corresponding behavioral change. We believe this increase in 
activation reflects additional cognitive demand required by those with 
high trait anxiety to make decisions that are less cognitively taxing for 
those with lower trait anxiety.
Correspondence: Tyler E. Owens, Ph.D., Psychiatry and Psychology, 
Mayo Clinic, 670 28th St SE, 6-147, Rochester, MN 55904, United 
States. E-mail: owens.tyler@mayo.edu

n. PennInGTOn. Frustration Impairs Performance on a Task of 
Executive Function in Females Only.
Objective: This investigation aimed to explore the mood-cognition rela-
tionship by specifically considering the effects of frustration on executive 
function. Previous pilot data showed that experimentally induced frus-
tration is associated with poorer executive performance (Pennington, 
2016). The present study examined this effect in a much larger sample.
Participants and Methods: Frustration’s effects on executive function 
were measured by performance on a modified, more difficult version of 
the Trail Making Test B, a task thought to heavily employ shifting and 
working memory abilities. Prior to completing this measure, the exper-
imental group completed a frustration-inducing task. Control partici-
pants completed a letter fluency task, representing a neutral mood state. 
sixty-six adults (Female = 43, Male = 23) with a mean age of 21.47 
(SD = 6.73) and 13.30 (SD = 1.64) years of education participated. 
Participants were randomly assigned to experimental (n = 33) and 
control (n = 33) conditions.
results: independent samples t-tests, two-tailed, confirmed a signifi-
cantly slower completion time (seconds) in the experimental group  
(M = 202.24, SD = 84.41) versus neutral-mood controls (M = 145.36, 
SD = 52.69); t(64) = 3.2836, p = 0.0017; d = 0.808. experimental 
participants also made significantly more errors (M = 2.24, SD = 2.28)  
compared to controls (M = 0.88, SD = 1.17); t(64) = 3.0610,  
p = 0.0032; d = 0.751. The increased sample size revealed a gender 
effect: males showed no significant differences after frustration, but 
frustrated females were slower, t(41) = 3.0140, p = 0.0044; d = 0.957, 
and made more errors, t(41) = 2.9541, p = 0.0052; d = 0.942.
Conclusions: These results suggest that frustration may impair execu-
tive performance by compromising working memory, shifting, or both, 
but only in females. The study supports previous evidence that even 
mild fluctuations in normal, non-clinical moods can markedly impact 
cognition, and raises implications for validity in neuropsychological 
assessment and research.
Correspondence: Nicholas Pennington, PSYCHOLOGY, UNIVERSITY 
OF UTAH, 380 S 1530 E, BEH S 502, SALT LAKE CITY, UT 84112, 
United States. E-mail: nicholas.pennington@psych.utah.edu

u.d. Persaud, M.a. PIeVsKy, a. aLLarT, e. MCLean, 
K.s. MazzOLa, b. Freer & L. TIersKy. Cognitive Flexibility 
and Coping in Adults with Cognitive Complaints.
Objective: Cognitive flexibility is essential for shifting approach to 
adapt to changing situational demands. it is believed that there are two 
types of coping strategies one may employ to manage stress: problem- 
focused coping, in which an individual relies on logical problem-solving, 
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and emotion-focused coping, in which the individual manages emotional 
distress. While cognitive flexibility is related to the use of various strate-
gies to adjust to life stressors, less is known about how coping strategies 
are employed. The present study examines the relationship between 
cognitive flexibility and the use of problem- and emotion-focused coping 
strategies.
Participants and Methods: Participants were 226 individuals seeking 
neuropsychological evaluation for cognitive complaints at a psycholog-
ical service center in the northeast us. Participants completed three 
subtests of the Delis-kaplan executive Functioning system assessing 
cognitive flexibility: the Color-Word interference Task, Verbal Fluency, 
and Trail Making Test. Participants also completed the CoPe inventory 
to assess problem- and emotion-focused coping strategies.
results: Hierarchical linear regressions were conducted to assess 
whether neuropsychological measures of cognitive flexibility were 
related to coping strategies, after controlling for age and gender. results 
indicated that performance on the Category switching condition of 
Verbal Fluency was negatively associated with the use of emotion- 
focused coping strategies, B = -.02, se = .01, r2 = .02, p < .05. Tasks 
of cognitive flexibility were not associated with problem-focused coping 
strategies.
Conclusions: our findings suggest that verbal fluency performance is 
inversely related to the use of emotion-focused coping strategies. This 
may indicate that the value of developing a broader vocabulary and 
the ability to flexibly switch between word categories are important to 
appraising emotional responses in treatment. our results highlight an 
important relationship between verbal flexibility and emotion-focused 
coping.
Correspondence: Usha D. Persaud, PhD, Psychology, Fairleigh 
Dickinson University, 81 Bessida Street, Bloomfield, NJ 07003, United 
States. E-mail: upersaud7@gmail.com

b.W. reynOLds, M.r. bassO, L. Lau, a.K. MILLer, d. COMbs 
& d. WHITesIde. Associations of Decision Making and Concept 
Formation with Risky Choices in Healthy Adults.
Objective: risky acts (e.g., promiscuity, substance misuse, antisocial 
behaviors) are a salient problem among young adults. Previous research 
has evaluated whether personality or cognitive measures of impulsivity 
predict risk-taking. nonetheless, few investigations have simultaneously 
evaluated the relative contribution of personality and neuropsycholog-
ical aspects of impulsivity and decision-making to risky acts. Towards 
this end, the current investigation evaluated the relative impact of 
self-reported and cognitive impulsivity and executive functioning with 
various aspects of risky behavior.
Participants and Methods: Fifty healthy undergraduate students 
without neurologic disease or developmental disorder were administered 
the uPPs-P, a well-validated impulsivity questionnaire (Cyders et al., 
2007), the Wisconsin Card sorting Test (WCsT; grant & Berg, 1948), 
and the iowa gambling Task (Bechara et al., 1994). response bias was 
assessed with the Marlowe-Crowne social Desirability scale (MCsDs; 
Crowne & Marlowe, 1960) and reliable Digit span (rDs; greiffenstein, 
et al., 1994). Past two-month risk-taking was also assessed.
results: risky acts were classified into four domains with satisfactory 
internal consistency (alphas >.7): overall risk-taking, promiscuity, anti-
social acts, and substance misuse. risky behaviors were log-transformed 
to achieve normality. employing multiple regression, the uPPs-P, igT, 
and WCsT each emerged as significant predictors of overall risk-taking. 
only the WCsT accounted for promiscuity and substance misuse. The 
igT was the lone predictor of antisocial activity. significant semi-partial 
correlations ranged from .2 to .35.
Conclusions: These findings extend past results indicating that cogni-
tive and personality aspects of impulsivity correlate with risky acts. 
extending previous research, these data show that such measures predict 
promiscuity and antisocial acts in addition to substance misuse. notably, 
these occur in a healthy young adult sample, enhancing the ecological 
validity of the igT and WCsT.

Correspondence: Bradley W. Reynolds, PhD, Psychology, University of 
Tulsa, 800 S Tucker Road, Lorton Hall 308, Tulsa, OK 74104, United 
States. E-mail: bradley-reynolds@utulsa.edu

a. rIVera, L. abraMs & L.J. aLTMann. Competing conflict 
leads to bilingual disadvantage: Performance on an explicit and 
implicit Simon task.
Objective: The purpose of our study was to examine the effects of 
bilingualism on performance in an implicit and explicit simon task.
Participants and Methods: Participants included 56 bilingual and 57 
monolingual healthy young adults. Participants completed linguistic and 
nonlinguistic simon tasks with either implicit vs explicit instructions. 
Attending to the language/orientation was either implicit (when the task 
required naming the color) or explicit (when the task required naming 
the language or orientation). The linguistic stimuli were the color words 
‘Blue’, ‘green’, ‘Azul’, or ‘VerDe’ shown in black font, whereas 
the nonlinguistic stimuli comprised of blue and green rectangles. The 
directions for the implicit simon task instructed participants to name the 
color of the presented stimuli, ignoring the completing conflict of either 
the language (english or spanish) or orientation (vertical or horizontal). 
The directions for the explicit simon instructed participants to indicate 
the language or orientation, ignoring the competing conflict of the color 
of the stimuli. The dependent variables were the simon effect (incon-
gruent rT – Congruent rT) and the global effect (mean of Congruent 
and incongruent rTs).
results: results showed that bilinguals were significantly disad-
vantaged on the simon effect when the stimuli was in written form 
(linguistic stimuli) for both implicit (naming the color) and explicit 
tasks (naming the language/orientation). Bilinguals had a larger simon 
effect compared to monolinguals, but there was no significant difference 
between groups for global effects.
Conclusions: results suggest a bilingual disadvantage on tasks that 
require any mode of language processing.
Correspondence: Ana Rivera, PhD, Speech Language and Hearing 
Sciences, University of Florida, PO Box 117420, Gainesville, FL 32611, 
United States. E-mail: amrivera@ufl.edu

J. saLVadOr-Cruz, C.G. arMenGOL, e.e. sanCHez VIeLMa 
& L.a. LedesMa TOrres. Executive Function and Reading 
Comprehension: Performance of Mexican 9-year-olds on a Non-
Linguistic Measure of Inhibition.
Objective: objective – To explore an understudied aspect of eF: inhi-
bition, on reading comprehension. To examine performance of span-
ish-speaking children when using a non-linguistic alternative to the 
color-word interference test.
Participants and Methods: Participants and Method – Thirty 9 
year-old school children (15 boys, 15 girls) with no neurological or 
psychiatric conditions were individually administered the reading 
Comprehension (rC) subtest of ProleC-rM (Mexican adaptation 
of a spanish comprehensive battery of reading ability) and the Five 
Digit Test (FDT) – a non-linguistic alternative to the stroop Color-
Word Test (sCWT). independent variables were correct responses 
for rC and response speed for the FDT interference condition. given 
the non-normal distribution of the independent variables, data were 
analyzed via spearman’s rho.
results: results – spearman’s rho=.068 was non-significant. no 
gender differences were observed. Mean correct rC score= 11.43l. Mean 
FDT interference rT= 75.13.
Conclusions: Discussion – Findings showed no support for inhibitory 
control as an independent contributor to reading comprehension. inhi-
bition is an identified component of the triad of executive functions 
impacting reading, but no consensus regarding its impact on reading 
comprehension has been reached (Christopher et al., 2013). More 
sophisticated assessment instruments that capture this complex cognitive 
process and the impact of socio-cultural variables must be incorporated 
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in its clinical and experimental investigation in order to arrive at a more 
complete model of its neuropsychological underpinnings.
Correspondence: Judith Salvador-Cruz, Ph,D., Mexico City, Mexico. 
E-mail: salvadcj@gmail.com

O.a. sanTOs & J. sObLe. Predicting Performance on a Functional 
Executive Measure via a Brief Cognitive Screening Test.
Objective: The Montreal Cognitive Assessment (MoCA) is a brief cogni-
tive screening tool with high sensitivity and specificity for detecting 
mild cognitive impairment (MCi), particularly with visuospatial and 
executive functioning (eF) impairments. eF also is a strong predictor 
of everyday functional abilities. The Pillbox Test (PT) is an ecological-
ly-valid functional eF test designed to assess medication management 
abilities in vivo. This retrospective study investigated whether the MoCA 
predicted PT performance among Veterans.
Participants and Methods: A mixed clinical sample of 50 Veterans 
(94% men) with a mean age of 64.36±12.53 years and a mean education 
of 13.16±2.65 years were administered the MoCA and the PT as part 
of a comprehensive neuropsychological evaluation. Correlational anal-
yses assessed the associations between MoCA and PT scores and linear 
regressions examined whether the MoCA accurately predicted PT scores.
results: The MoCA was significantly correlated with some PT scores 
(-.42 to -.55). regression analyses revealed the MoCA accounted for 
30.6% (p>0.0001) of variance in the PT total number of pill errors, 
23.2% (p>0.001) in number of misplacement move errors, 19.3% 
(p>0.001) in total time to complete task, and 17.8% (p>0.01) in pass-
fail rating scores, but did not significantly predict total number of omis-
sion errors.
Conclusions: Findings indicated that the MoCA was a significant 
predictor of four out of five PT scores, including total number of pill/
misplacement errors and task completion time. This study provides 
preliminary evidence that the MoCA may also be a useful predictor 
of some functional abilities in addition to functioning as an omnibus 
measure of cognitive/mental status.
Correspondence: Octavio A. Santos, BA, Psychology, University of 
Wisconsin-Milwaukee, 2441 E Hartford Ave, Department of Psychology, 
Garland Hall, Room 224, Milwaukee, WI 53211, United States. E-mail: 
osantossolano@gmail.com

M.e. seLeMe, y. rOMerO-QuInTana & L. rOJas. Executive 
functioning and academic achievement in a group of elementary 
school students in Havana.
Objective: The aim of the present study was to analyze the relation 
between executive functioning deficits and academic achievement in a 
group of elementary school students.
Participants and Methods: The participants were typically developing 
children aged 11 years old (n=23, 13 female). executive functioning 
deficits were assessed using the Childhood executive Functioning inven-
tory (CHeXi) rated by teachers and performance-based tasks such 
as the Cancellation Attention Test, TMT part B and WisC-iV Digits 
subtest. grading points accumulated (gPA) and grades in language 
(spanish) and Math were obtained from school records as measures of 
school achievement.
results: Correlation analyses revealed that the two CHeXi factors 
scores (i.e., working memory and inhibition) were significantly related 
to academic achievement. significant and moderate correlations were 
also found between CHeXi scores and performance-based measures of 
executive functions, except for Cancellation Attention Test total score.
Conclusions: Teacher ratings using the CHeXi are related to both 
performance-based measures of executive functioning and to academic 
achievement, which could be taken to mean that the CHeXi could be 
used to identify executive functions deficits and that this could possibly 
be used as a screening measure of low academic achievement in elemen-
tary school children.

Correspondence: Maria E. Seleme, MSc, Neurophysiology, Playa 
Community Mental Health Center, 5ta Ave e/38 y 40, Calle 7aA # 
6611, Havana 10300, Cuba. E-mail: esthersel@gmail.com

r.P. sO, C. GaudeT, b.C. KaVanauGH, F. sTeFFen-
aLLen, r. ranGaMannar & K.a. HOLLer. The utility of 
neuropsychological assessment in detecting adolescents with a 
history of prior psychiatric hospitalizations.
Objective: The rate of rehospitalization in youth psychiatric care has 
significantly increased in recent years, although few studies have inves-
tigated the potential role of neurocognitive functions. This study investi-
gated executive function (eF) as a predictor of prior multiple admissions 
among a sample of adolescents in a psychiatric inpatient program.
Participants and Methods: A retrospective medical chart review was 
conducted on 67 adolescents (history of prior admission n = 32), who 
received a neuropsychological evaluation during their most recent hospi-
talization. only those eF measures associated with admission status 
were included in the present study. A series of logistic regression analyses 
examined the association of eF to admission status after controlling for 
demographic variables.
results: WCsT Categories, rCFT Copy Trial, and TMT-B were signifi-
cantly correlated with the number of hospitalizations and included in 
subsequent analyses. eF measures (χ2(3)=15.216, p=.002) predicted 
rehospitalization above and beyond non-significant demographic  
variables (χ2(3)=5.006, p=.171), explaining 34% of the variance in 
readmission and correctly classifying 68% of the cases. examined 
individually, rCFT (χ2(1)=8.916, p=.003) and WCsT (χ2(1)=11.954, 
p<.001), but not TMT-B (χ2(1)=2.719, p=.099), predicted rehospital-
ization with overall model (including demographics) classification rates 
of 65% and 73%, respectively.
Conclusions: eF, especially planning/problem solving, may be partic-
ularly sensitive to detecting those adolescents with a history of prior 
psychiatric hospitalizations. if translated to the risk for future rehos-
pitalization, the predictive utility of neuropsychological testing may 
provide value in treatment planning as well as insurance coverage 
among inpatient adolescents.
Correspondence: Rachel P. So, M.A., Psychological Sciences, University 
of Connecticut, 406 Babbidge Road, Unit 1020, Storrs, CT 06269, 
United States. E-mail: rachel.so@uconn.edu

J. sTudeny, e. Weber, b.C. KaVanauGH, K. MCCurdy & 
K.a. HOLLer. The Executive and Non-Executive Demands of 
Constructional Measures within a Children’s Psychiatric Inpatient 
Setting.
Objective: several studies have identified the importance of non-execu-
tive (non-eF) demands on constructional tasks. However, little is known 
about the impact of executive functions (eF) on constructional abili-
ties. This study examined the association between executive ability and 
performance on the rey Complex Figure Test-Copy Condition (rCFT) 
and Beery-Buktenica Developmental Test of Visual-Motor integration 
(VMi) within a children’s psychiatric inpatient setting.
Participants and Methods: A chart review was conducted for 91 chil-
dren (aged 6-12) who received a neuropsychological evaluation during 
a psychiatric inpatient hospitalization. Attentional/eF dysfunction was 
defined by a T score < 1.5 sD below mean on any of 6 attention/eF 
measures (TMT-B; stroop C-W; WCsT Pe; CoWAT FAs; CPT-ii Vari-
ability; WrAMl-2 sentence Memory). grooved Pegboard (i.e., motor), 
Matrix reasoning (i.e., perception), and Block Design (i.e., construc-
tion) were used to assess non-eF demands. Multiple regression analyses 
investigated the role of eF and non-eF demands on rCFT and VMi 
performance.
results: Thirty-six percent of participants displayed low performance 
on the rCFT while 15% displayed low performance on the VMi. Demo-
graphic variables and fine motor skills were not associated with rCFT 
or VMi. rCFT performance predicted perceptual skills (i.e., Matrix 
reasoning; p=.003; β=3.44) and attention/eF dysfunction severity 

INS17_Prog_Abs_Index-3.indd   327 28/12/16   12:21 PM



328 

(p<.001; β=-.359). VMi performance was predicted by constructional 
skills (i.e., Block Design; p <.001; β=.432), but not attention/eF 
dysfunction severity (p=.248; β=-.111).
Conclusions: results show increased rate of low performance on the 
rCFT and VMi in children with severe psychiatric disorders. The rCFT 
was found to contain greater eF demands than the VMi and yields a 
greater rate of impaired performance in an inpatient child sample as 
compared to the VMi. evaluation of children’s performance on construc-
tional measures should consider the influence of both constructional and 
executive functions to ensure proper interpretation.
Correspondence: Jane Studeny, NH, United States. E-mail: jstudeny@
antioch.edu

e. suLLIVan & C. neuMann. Trauma and Executive Functioning: 
An Examination of the Relationship between Trauma and Stroop 
Task Performance using a Large Web-Based Sample.
Objective: Psychological trauma and resulting PTsD symptoms can 
impact neuropsychological functioning, including higher-order execu-
tive functions (eF). The present study sought to examine the relation-
ship between trauma, post-trauma symptoms, and eF using a large 
web-based sample. evidence from a pilot study supported hypotheses 
that level of trauma and PTsD symptoms would relate to poorer stroop 
performance.
Participants and Methods: A total of 957 participants (mean age = 
34.43 years; 47.9% female) completed questionnaires followed by two 
stroop tasks (traditional and modified emotional), presented through 
the online platforms Amazon Mechanical Turk (MTurk) and Milli-
second inquisit. Questionnaires included two assessments of trauma: the 
Trauma History Questionnaire (THQ) and PTsD Checklist (PCl-C).
results: Partial correlations, controlling for age, revealed positive rela-
tionships between both number of traumas endorsed (r = .135; r=.117; 
r=.175; p < .001) and PTsD symptoms (r = .194; r = .149; r = .159; 
p < .001) with stroop response time (rT) on all stroop conditions 
(color naming, word reading, and interference). A “likely PTsD” group 
performed worse on all stroop conditions than a “non-PTsD” group (F= 
26.927, p<.001; F = 4.397, p < .05; F = 8.285, p < .01).
Conclusions: As hypothesized, PTsD symptoms and traumatic expe-
riences were each linked with slower rT across all stroop conditions. 
Frequency of trauma experiences appeared to be most directly related 
to difficulty with the interference condition of the stroop task. results 
suggest that trauma may impact cognition both on simple rT tasks and 
more complex inhibition tasks. notably, this relationship may effectively 
be explored through large web-based samples.
Correspondence: Erin Sullivan, Clinical Psychology, University of North 
Texas, 2025 Lakepointe Drive, Apt 28D, Lewisville, TX 75057, United 
States. E-mail: ErinSullivan2@my.unt.edu

s. TayLOr, s.L. aITa, J. beaCH, J.s. HOLCOMbe, M. esPenan, 
s. rOye, n. sTanLey, M. CaLaMIa & b.d. HILL. The Relation 
Between the Mental Clutter Scale and Self-Reported Executive 
Dysfunction.
Objective: This study evaluated the construct validity of the Mental 
Clutter scale (MCs) using an established measure of self-reported exec-
utive dysfunction in a healthy sample.
Participants and Methods: 150 healthy participants (M age = 19.67, 
SD = 3.75; M education = 12.35, SD = 0.70; 74% female; 56% White, 
34.7% African American, 6.7% Asian) completed the MCs and the 
Barkley Deficits in executive Functioning scale (BDeFs) as part of a 
larger battery. The MCs is a recent 16 item scale that has been used 
in pain research. raw scores from the MCs and BDeFs were used for 
all analyses.
results: Pearson correlations for scales and subscales of the MCs 
and BDeFs yielded correlations ranging from .39 to .72 (p < .001). 
next, multiple regression was used to predict executive dysfunction 
measured by the BDeFs using the MCs Cognition and Mental Clarity 
subscales. MCs subscales accounted for significant variance in the 

BDeFs (F(2,143) = 80.70, R2 = .53, p < .001). in the regression model, 
both MCs subscales (Cognition and Mental Clarity) were significant 
predictors of self-reported executive deficits (β = .30, p = .002; β = .47,  
p < .001, respectively).
Conclusions: MCs performance explained a significant proportion of 
variance in self-reported executive dysfunction. This new short scale 
of self-reported “mental clutter” was observed to function similarly to 
the BDeFs in a healthy young adult sample, supporting its convergent 
validity and possible clinical utility for measuring executive impairment.
Correspondence: Sarah Taylor, B.S., 75 South University Blvd, 
Mobile, AL 36688-0002, United States. E-mail: set1622@jagmail.
southalabama.edu

s. naPOLITanO, n. abraHaM, M. barbOza, a. KrIVenKO, 
H. O’Hara, G. OzInGa, M.a. TeaFOrd, s.e. TOLFO & 
a.M. POreH. The Geriatric Complex Figure: A test for the 
Assessment of Planning, Visuospatial Ability, and Memory in 
Older Adult Populations.
Objective: The present study describes the development of a new, 
simplified complex figure test, the geriatric Complex Figure (gCF), 
designed to accommodate elderly individuals. This simplified version, 
based on theoretical organizational strategy models developed for more 
complex figures, was developed in order to address the floor effects 
commonly observed when comparing older participants’ results to 
younger participants’ results on other, more complex figure tests.
Participants and Methods: The gCF, alongside four other assess-
ments, was administered to a sample of 126 participants above the age 
of 60 residing in the north east ohio region. new technologies for the 
enhancement of data capture, including a digital pen and computerized 
scoring software, were utilized to optimize accuracy and efficiency.
results: This study’s findings support that the gCF may be better suited 
for use in geriatric populations than more complex figures, as score 
distributions lacked obvious floor effects and were negatively skewed, 
indicating better performance than expected.
Conclusions: Additionally, the results provide norms and validity data 
for the gCF and suggest that by using modern computer-based data 
recording methodologies researchers can reliably discern the multiple 
cognitive operations that impact participants’ performance on this and 
similar measures.
Correspondence: Sarah E. Tolfo, Master's, Psychology, Cleveland 
State University, Cleveland State University, Psychology Department, 
2121Euclid Avenue, CB 158, Cleveland, OH 44115, United States. 
E-mail: s.tolfo@vikes.csuohio.edu

J. TrIPP, d.T. PuLsIPHer, e.M. KraPF & L.d. sTanFOrd. 
The Additive Effect of Low Birth Weight and Seizures on Executive 
Functioning.
Objective: There is considerable research indicating an elevated risk of 
executive dysfunction both in individuals born low birth weight (lBW; 
≤2500 grams) and in individuals diagnosed with seizures. Additionally, 
there is a strong correlation between lBW and seizures. The purpose 
of this study was to investigate whether there is an additive impact of 
lBW and seizures on executive functioning.
Participants and Methods: This sample consists of 215 individuals 
(ages 8 to 26 years old; M=13.3), referred for neuropsychological eval-
uation with a history of either lBW (n=82), a diagnosis of current 
seizures (n=112), or lBW plus a concurrent diagnosis of seizures (n=21) 
who received portions of the Delis-kaplan executive Function system 
(D-keFs) as part of a comprehensive neuropsychological battery. A 
kruskel-Wallis test was conducted between the three groups and then 
Mann-Whitney u post hoc tests were conducted.
results: Trail Making number-letter switching (TM), Design Fluency 
switching (DF), and Verbal Fluency Category switching (VF) were the 
D-keFs subtests examined. There was a significant difference found 
between the three groups on TM (H(2) = 9.43, p < 0.05). A Mann-
Whitney test indicated that performance on TM scores were lower for 
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those with lBW plus seizures (Mdn = 40.64) than for those with seizures 
(Mdn = 66.76), u=560.5, p < 0.05. no significant group differences 
were found between groups on DF or VF scores.
Conclusions: Although results were only significant for one measure of 
executive functioning (TM), there was a trend for the lBW plus seizures 
group to perform more poorly on additional measures (DF and VF). By 
studying these trends in a larger group or a group of individuals with 
lower birth weights, more significant results may emerge.
Correspondence: Jennifer Tripp, MA, NeuroDevelopmental Science 
Center, Akron Children's Hospital, 2649 Maplewood Street, Cuyahoga 
Falls, OH 44221, United States. E-mail: jtripp@email.jfku.edu

J. WeILHaMMer, e. FIeLds, F. suMMerseTT-rInGGOLd, 
J. KayLeGIan & s.J. HunTer. The relationship between 
executive behavioral control and emotional distress in urban 
homeless youth.
Objective: Homeless youth are at higher risk for experiencing psycho-
logical distress and cognitive impairments that impact decision making. 
yet evidence remains limited about the relationship between homeless-
ness and developing executive behavioral control, which may mediate 
distress. We examined the association between executive behavioral 
control, emotional distress symptoms, and their relationship with 
episodes and length of homelessness in shelter dwelling youth in Chicago.
Participants and Methods: 149 homeless youths, 18-25 years of age, 
predominantly African-American, residing at two homeless shelters in 
Chicago, completed self-report measures of executive behavioral control 
(Weinberger Adjustment inventory), emotional distress (Mini), and 
an interview regarding homelessness. We examined the relationship 
between homeless variables (age at first homeless episode, length of time 
spent in the homeless shelter, number of times homeless, and length of 
the longest homeless episode), and developing executive functioning and 
regulation as part of a larger research study.
results: Bivariate analyses revealed that emotional distress (r=.66, 
p<.001), homelessness at a young age (r=-.17, p=.04), and longer 
homeless episodes (r =.23, p=.01) were associated with poorer execu-
tive control. Hierarchical linear regression indicated that higher scores 
of emotional distress related to poorer executive control when adjusting 
for age at first homeless episode and longest homeless episode (B=.63, 
p<.001).
Conclusions: results provide a further understanding of the important 
relationship developmentally between such contextual factors as home-
lessness, and the development of regulatory capabilities for emotional 
and behavioral control. These findings represent a further step towards 
identifying specific domains of eF that can be addressed within 
supportive interventions for this at-risk population, and guide consid-
erations regarding longitudinal risk and resilience.
Correspondence: Jenalyn Weilhammer, MA, UCM PBN, MC 3077, 5841 
S Maryland Ave, Chicago, IL 60637, United States. E-mail: jmw4923@
ego.thechicagoschool.edu

M. WeLsH, e. PeTersOn, M. JaMesOn, M. PeaKe, 
K. LaFary, s. MOOre, C. HILL, n. JOHnsOn, J. rICHardsOn, 
M. baXTer, K. barTHeLeMy, C. WrIGHT, r. CaMP, s. VOGeL 
& b. FILIbeCK. College Students with a History of Child 
Maltreatment and Academic Outcomes: The Mediating Role of 
Executive Functions.
Objective: We examined associations between self-reported history of 
maltreatment in childhood and academic outcomes in college, as well 
as the degree to which executive function (eF) mediates this relation-
ship. of particular interest were both the “cool” and “hot” forms of 
eF, given evidence of the impact of child maltreatment on tasks that 
include heightened arousal.
Participants and Methods: sixty-one male and female college under-
graduates self-reported childhood maltreatment history (emotional 
abuse and neglect, physical abuse and neglect, and sexual abuse) on 
the Childhood Trauma Questionnaire (CTQ), and were given two eF 

measures: 1) go-no-go (gng) test that included a Color Condition 
(cool); neutral Face Condition (warm); and emotion Face condition 
(hot), and 2) iowa gambling Task (igT), a measure of risky deci-
sion making that reflects hot eF. Academic outcomes were: 1) gPA 
(first-semester, cumulative, and semester concurrent with testing), and 
2) student Adaptation to College Questionnaire (sACQ).
results: Correlational patterns suggested two eF scores as potential 
mediators. indirect effects analyses indicated that igT Block 2 adaptive 
responding mediated the relationship between CTQ Total score and 1st 
semester gPA and between CTQ emotional Abuse and spring 2016 
gPA. regarding college adaptation, a consistent indirect effect of gng 
neutral Face rT on the relationship between CTQ emotional neglect 
and sACQ total, academic, social, and personal-emotional adaption 
scores was found.
Conclusions: our results demonstrate that higher scores on child 
maltreatment history self-report negatively predict college academic 
outcomes as assessed by gPA and by self-reported adaptation. in 
addition, relatively “hot” eF task performance on the igT and gng 
tasks serve as important links between child maltreatment experiences 
and college achievement and adaptation, suggesting that hot eF skills 
may be an important focus of intervention efforts to improve academic 
outcomes for this population.
Correspondence: Marilyn Welsh, PhD, School of Psychological Sciences, 
University of Northern Colorado, Box 94, University of Northern 
Colorado, Greeley, CO 80639, United States. E-mail: marilyn.welsh@
unco.edu

r.e. zIeMnIK, M.a. nIerMeyer & y. suCHy. Predictors 
of Medication Management: Contrasting Verisimilitude and 
Veridicality.
Objective: Measuring and developing tests that can accurately predict 
real-world functioning is one of the foremost goals in neuropsycholog-
ical research. The ability to take medications as intended is a complex 
task, with potentially high consequences if error(s) are made. Tests 
designed to have higher verisimilitude are often presented as the solu-
tion to improving ecological validity, though veridicality is of equal 
importance. We investigated whether the Pillbox Test, which has high 
face-validity, and the Push-Turn-Taptap (PTT) task, which has been 
previously found to predict performance on lab-based instrumental 
activities of daily living (iADls), may be significant predictors of errors 
in medication management (MM).
Participants and Methods: Community-dwelling older adults (n=24, 
age 60-79) completed the PTT and the Pillbox Test. To assess MM, 
participants’ pills were counted weekly for eight weeks. extra and 
missing pills were documented as MM errors. We generated two vari-
ables: MM after one week (MM-1), as a “sample” of real-world MM, and 
MM after 8 weeks (MM-8) as a more global index of MM.
results: MM-1 (r = .46, p = .025) and the PTT (r = -.55, p = .005) 
were significantly correlated with MM-8, but the Pillbox Test was not  
(r = -.17, p = .43). linear regression with MM-8 as the criterion variable 
and MM-1 and PTT entered as predictors indicated that PTT accounted 
for 25% of variance beyond MM-1 (p =.005), while MM-1 failed to reach 
significance as an independent predictor (p = .08).
Conclusions: These findings suggest that high verisimilitude is neither 
necessary nor sufficient for prediction of MM. Tests’ veridicality must 
be empirically established regardless of their verisimilitude before using 
them as predictors of salient health behaviors outside of a lab-based 
setting.
Correspondence: Rosemary E. Ziemnik, BS, Psychology Department, 
University of Utah, 614 Medical Plaza, Salt Lake City, UT 84112, 
United States. E-mail: rziemnik@gmail.com
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Imaging (structural)

M.b. MeMeL & L. ryan. Contributions of Visual Integration and 
Frontotemporal White Matter Integrity on Associative Memory in 
Older Adults.
Objective: Aging is associated with a decline in white matter (WM) 
integrity across the brain. The medial temporal lobes and prefrontal 
cortex are involved in associative memory and connected via direct 
and indirect pathways, including the uncinate, arcuate, and fornix2. 
uncinate integrity predicts the rapid learning and immediate retrieval 
of visual associations3, but less is known about contributions of other 
frontotemporal tracts to associative memory. our goal was to determine 
whether the integrity of these tracts differentially predicted associative 
memory for visually integrated and non-integrated object and scene 
pairs in healthy older adults.
Participants and Methods: Twenty-three cognitively normal older 
adults studied photographs of objects and scenes. in the Combined 
condition, an object was positioned naturally in a scene. in the separated 
condition, an object was presented on a white background adjacent to 
and visually distinct from a scene. An associative memory task followed 
with intact and recombined pairs. using deterministic tractography, 
tracts were defined in template space from high angular resolution 
diffusion-weighted images. FA and radial diffusivity (rD) values were 
extracted from each tract and entered into separate regressions to predict 
hits and false alarms.
results: Whereas greater right uncinate, fornix, and arcuate FA 
predicted less separated false alarms, no model predicted Combined 
false alarms, Hits in both conditions were predicted by the integrity of all 
3 tracts, with Combined hits predicted exclusively by rD and separated 
hits by both FA and rD values.
Conclusions: WM integrity amongst three frontotemporal tracts differ-
entially predicted hits and false alarms for both visually integrated and 
non-integrated associative pairs. Arcuate, fornix, and uncinate integrity 
predicted false alarms with visually non-integrated, but not visually 
integrated associative pairs. However, frontotemporal WM integrity 
predicted hits in both conditions.
Correspondence: Molly B. Memel, Master of Arts, Psychology, University 
of Arizona, 1515 E. Seneca St., Tucson, AZ 85719, United States. 
E-mail: memel@email.arizona.edu

Language and speech Functions/aphasia

M. duTTa. Language Functions in Adults with Epilepsy: A Scoping 
Review and Data Mining Study.
Objective: This study involved a scoping review to identify possible 
gaps in the empirical description of language functioning in epilepsy. 
With access to social network data, data mining was used to determine 
if adults with epilepsy are expressing language-related concerns.
Participants and Methods: The review involved exploring online 
scientific databases to identify pertinent articles. Findings regarding 
the nature of epilepsy etiologies, patient characteristics, tested language 
modalities, and language measures used were compiled. Data mining 
focused on ChaCha, epilepsy Foundation and Twitter databases to 
obtain a set of relevant questions.
results: The search yielded 57 articles. Those with epilepsy types except 
Tle and older adults were underrepresented. Aphasia tests were usually 
utilized, indicating only basic language skills were assessed. Although 
spoken word-retrieval assessment such as naming, word fluency and 
vocabulary measures was ubiquitous, testing rarely went beyond noun 
retrieval and characterization of errors was overlooked. Few studies
compared the language performances of individuals with epilepsy to 
age-and educationmatched healthy controls. only gauffin et al. (2013) 
assessed and identified deficits in high-level language skills.
We identified 9200 questions from the ChaCha and 111 posts from the 
eF data regarding epilepsy-related language problems. Twitter showed 
no relevant posts. The most frequently used words/phrases included: 

aphasia, speech, disorder, trouble reading, and speech therapist. users 
frequently mentioned problems with word finding, reading, writing, 
memory, and surgery and medication effects on cognitive-communica-
tion skills, following epilepsy onset.
Conclusions: our findings underscore the need for future specification 
of the integrity of language in epilepsy, particularly with respect to 
discourse and higher-level language abilities, to assure not only appro-
priate counseling and education of those with epilepsy but also their 
access to speech-language pathology services.
Correspondence: Manaswita Dutta, Ph.D., Speech and Hearing 
Sciences, Indiana University, 1750 North Range Road, Apartment C104, 
Bloomington, IN 47408, United States. E-mail: mdutta@indiana.edu

L. FIeLds, a. brOWn & K. CrOFT CaderaO. Verbal Fluency 
and Word Retrieval Difficulties in Healthy Older Adults.
Objective: To examine whether age and verbal fluency relate to the 
likelihood of words identified as very familiar eliciting tip-of-the-tongue 
(ToT) and, thus, temporarily being unable to be retrieved.
Participants and Methods: subjects were 30 healthy older adults ages 
60 to 93 (M=73.77) with 12 to 20 (M=16) years of education and 
without cognitive impairment. subjects completed a naming-to-defini-
tion task, where they indicated whether they know (k) or don’t know 
(Dk) the target word, or whether it is very familiar but temporarily 
cannot be retrieved (ToT). subjects then completed a brief neuro-
psychological assessment, including phonemic (Controlled oral Word 
Association Test; CoWAT) and semantic (Animals) fluency tests. We 
conducted bivariate correlations and linear regressions to examine the 
association between age, verbal fluency, and the percentage of ToTs 
for familiar words [ToT/(ToT+k)=Percent ToT].
results: Percent ToT correlated positively with age (r=.42, p=.022) 
and negatively with both phonemic (r=-.47, p=.008) and semantic 
(r=-.453, p=.012) fluency. Percent ToT was not significantly associated 
with likelihood of eventually retrieving the target word (p=.76). regres-
sions revealed phonemic fluency (p=.008; r2=.22), semantic fluency 
(p=.012; r2=.21), and age (p=.022; r2=.17) individually predicted 
Percent ToT, but age was no longer significant when considered 
together with phonemic or semantic fluency. Phonemic fluency was 
the stronger predictor, with lower phonemic fluency scores associated 
with higher Percent ToT.
Conclusions: Findings suggest that among older adults lower verbal 
fluency scores are associated with a higher likelihood that familiar words 
may be temporarily unable to be retrieved (ToT). Although increased 
age was associated with more retrieval difficulties, age effects were better 
explained by decreased verbal fluency. Phonemic fluency was the best 
predictor of whether words identified as very familiar would elicit a 
ToT in our sample.
Correspondence: Lindy Fields, M.A., Psychology, Southern Methodist 
University, Psychology Department, P.O. Box 750442, Dallas, TX 
75275-0442, United States. E-mail: lloneman@smu.edu

M.W.M. FOnG, r. Van PaTTen & r. FuCeTOLa. Factor Structure 
of the Boston Diagnostic Aphasia Examination-Third Edition.
Objective: The Boston Diagnostic Aphasia examination-Third edition 
(BDAe-3) is one of the most commonly used test batteries for aphasia, 
used internationally across inpatient and outpatient settings by multiple 
disciplines. The BDAe has been substantially revised since its first publi-
cation, yet there is no information available about the factor structure of 
the current version. Therefore, this study aimed to identify the under-
lying dimensions of the BDAe-3 in patients with acquired aphasia.
Participants and Methods: A total of 335 participants with acquired 
aphasia mostly due to unilateral left hemisphere stroke were referred to a 
comprehensive aphasia program for extensive neuropsychological eval-
uation of language. Forty-one subtests from the four language-related 
sections of BDAe-3, including auditory comprehension, oral expres-
sion, reading, and ideomotor praxis, were selected to assess participants’ 
language. A principal component analysis with Varimax rotation was 
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used to examine the underlying dimensions of the selected BDAe-3 
subtests.
results: The principal component analysis revealed a six-factor struc-
ture among the selected BDAe-3 subtests, accounting for 77.7% of the 
total variance, with the first four factors explaining more than 70% 
of the variance. These six factors measured auditory comprehension/
ideomotor praxis, oral expression, reading, syntactic understanding, 
non-speech oral agility, and basic whole-word recognition.
Conclusions: This study is the first analysis of the underlying dimen-
sional structure of the BDAe-3 in a sizable sample. The factor structure 
of the BDAe-3 appears to be quite similar to the limited factor anal-
yses of earlier versions. The ideomotor praxis subtests share variance 
with auditory comprehension subtests. Auditory comprehension, oral 
expression (including repetition), and reading skills are distinct, primary 
language domains.
Correspondence: Mandy W.M. Fong, Neurology, Washington University 
in St. Louis, 4444 Forest Park Avenue, Campus Box 8518, St. Louis, 
MO 63108, United States. E-mail: wfong@wustl.edu

s. Key-deLyrIa, a. WeICHseLbauM & C. MOsTeLLer. 
Ambiguous Sentence Comprehension and Cognitive Control in 
Adults after TBI.
Objective: Working memory (WM) and cognitive control (CC) have 
been identified as crucial to sentence comprehension and are frequently 
impaired after a traumatic brain injury (TBi). CC appears to be neces-
sary to resolve difficulties in understanding language. Ambiguous 
sentences in particular seem to involve linguistic processes that closely 
mirror CC. in order to correctly interpret an ambiguity, the correct 
meaning must be selected and the incorrect meaning inhibited. Healthy 
adults with poorer CC have been shown to process sentences differently 
than those with better CC. This study asks whether CC and sentence 
comprehension are linked in individuals with TBi history similar to 
previous findings in adults with no significant neurological history.
Participants and Methods: 16 individuals with closed-head injury 
and 26 controls participated. Participants completed cognitive tasks 
including measures of vocabulary, verbal fluency, WM and CC. Partic-
ipants also completed a computerized sentence comprehension task 
involving ambiguous, unambiguous, and control sentences.
results: Preliminary analyses revealed significant differences between 
groups on certain cognitive measures, including CC measures. Partic-
ipants read ambiguous sentences slower than unambiguous sentences 
and were slower and less accurate in response to yes/no comprehen-
sion questions about ambiguous vs. unambiguous sentences. While 
there were no differences in performance between groups on sentence 
measures, there were different correlation patterns between sentence 
measures and cognitive measures in each group.
Conclusions: The lack of group differences on sentence measures 
is surprising given group differences on measures of CC, the cogni-
tive ability thought to support ambiguous sentence comprehension. 
However, correlation patterns suggest that groups may be using different 
cognitive resources to complete the same task. results are interpreted 
in light of TBi severity and cognitive performance.
Correspondence: Sarah Key-DeLyria, Ph.D., Speech and Hearing 
Sciences, Portland State University, PO Box 751 (SPHR), Portland State 
University, Portland, OR 97207, United States. E-mail: keydel@pdx.edu

T.L. MCauLey, s. MaLHI, b. Lansue & L. buCHanan. 
Dissociation Between Implicit and Explicit Access: The Failure of 
Inhibition Theory.
Objective: The Failure of inhibition Theory (FiT; Buchanan et al., 
1999) posits that deep dyslexics (DD) have an intact semantic system 
but compromised phonological output relating to a failure to inhibit 
activated lexical neighbours. The purpose of this study was to test this 
model’s predictions that compared to an explicit (oral production) task, 
performance on a task requiring implicit semantic access would not 
be affected. Additionally, during oral production, FiT predicts that 

semantic errors are more likely to be produced for words with denser 
semantic neighbourhoods.
Participants and Methods: gl is a 33-year-old male with 17 years of 
formal education who is 8 years post stroke. He completed an implicit 
semantic task on the computer in which he had to make decisions about 
iconic relationships between words. A month later, he read the same 
words during an explicit oral production task.
results: on the implicit task, gl was faster in correctly responding 
to abstract (M=4441.59, sD=2303.06) than concrete (M=6815.04, 
sD=2996.95) relationships, t(26)=3.11, p<.05, as well as iconic 
(M=5030.42, sD=2234.11) than reverse-iconic (M=64097.04, 
sD=3385.73) relations, t(25)= 2.17, p<.05. on the explicit task, gl’s 
accuracy significantly differed by concreteness, χ(1)=15.25, p<.001, 
φ=.31, with 87.8% and 61.3% correct responses for concrete and 
abstract words, respectively. semantic errors had higher semantic neigh-
bourhood densities (snD; M=.40), although analyses were underpow-
ered for supportive findings.
Conclusions: Consistent with FiT, gl demonstrated a dissociation 
of his performance on an implicit task versus an explicit task. on the 
implicit task, gl’s pattern of performance was comparable to the 
normal population, whereas on the explicit task, he showed deficits in 
reading the same words. Common to DD, gl demonstrated a concrete-
ness effect in word reading, and additionally, snD appears to be a 
valuable semantic factor to consider in future research.
Correspondence: Tara L. McAuley, Bachelor of Science, Psychology, 
University of Windsor, 10325 Eastcourt Dr., Windsor, ON N8R 1E4, 
Canada. E-mail: mcauleyt@uwindsor.ca

T.e. OWens, M. MaCHuLda, J. duFFy, H. CLarK, s. bOLand & 
K. JOsePHs. Word and Nonword Reading Differences in Primary 
Progressive Aphasia Variants and Primary Progressive Apraxia of 
Speech.
Objective: Primary Progressive Aphasia (PPA) subtypes, including 
agrammatic variant (agPPA), semantic variant (svPPA), and logopenic 
variant (lvPPA), and Primary Progressive Apraxia of speech (PPAos) 
have differential performance on word-reading tasks, which is hypoth-
esized to be caused by differential breakdown in brain areas needed 
for language expression. However, there is little information about the 
clinical utility of word-reading measures in terms of their ability to 
predict classification of PPA subtypes or group membership. in this 
study, we evaluated the degree to which word-reading scores could 
correctly classify patients with well-characterized PPA and PPAos.
Participants and Methods: Participants (n = 89) with confirmed PPA 
or PPAos read aloud wordlists with regular phonetic spelling, irregular 
spelling, and nonwords. items were scored for correct or incorrect whole-
word pronunciation.
results: Discriminant function analysis showed correct classifications of 
aphasia variant based solely from irregular word and nonword reading 
scores for 47.7% of cases. Classification of svPPA, however, was poor 
with this model. A second model excluding svPPA and including a 
measure of aphasia severity improved classification to 73.0%. PPAos 
was most consistently classified correctly, with 63.6% and 87.0% correct 
classifications for the first and second analyses respectively.
Conclusions: irregular and nonword reading scores can make distinc-
tions among PPA subtypes and PPAos, though comprehensive speech 
and language evaluations are needed for more reliable clinical diagnosis. 
The classification utility of these measures improves when distinguishing 
among fewer groups (e.g., agPPA versus PPAos) and when including 
additional information about aphasia severity. Additionally, the consis-
tency of PPAos classification further supports conceptualization of 
PPAos as a distinct entity from aphasia.
Correspondence: Tyler E. Owens, Ph.D., Psychiatry and Psychology, 
Mayo Clinic, 670 28th St SE, 6-147, Rochester, MN 55904, United 
States. E-mail: owens.tyler@mayo.edu

INS17_Prog_Abs_Index-3.indd   331 28/12/16   12:21 PM



332 

s.b. PILLay, J. bInder, L. FernandInO, C. HuMPHrIes, 
d. bOOK & r. desaI. Examining the relationship between motor 
system function and verb processing in aphasia using voxel-based 
symptom-lesion mapping (VLSM).
Objective: Activation of motor systems in the brain during action verb 
processing is often cited as evidence for “embodied” concept represen-
tation, but this evidence remains controversial. selective action verb 
processing deficits in patients with motor neuron disease and Parkinson 
disease support claims of a causal link between motor system function 
and action verb comprehension, but the diffuse pathology associated 
with these degenerative conditions prohibits definite localization of the 
impaired networks.
Participants and Methods: Participants were 36 right-handed patients 
with chronic left hemisphere stroke. Participants performed semantic 
matching tasks with action verbs, abstract verbs, and concrete object 
nouns. lesions were mapped using high-resolution Mri. VlsM analyses 
used action verb accuracy as the dependent variable, with object noun 
accuracy and abstract verb accuracy as covariates to suppress lesion-
deficit correlations associated with non-specific deficits. An additional 
VlsM examined the lesion correlates of motor deficits in the same 
patient sample, using MrC strength ratings, averaged across arm, hand, 
and leg testing.
results: After controlling for abstract verb and object noun compre-
hension deficits, action verb deficits were associated with damage to the 
inferior frontal gyrus, lower precentral gyrus, and mid-insula. Motor 
deficits overlapped minimally with action verb deficits, mainly involving 
a focal region near the inferior frontal junction.
Conclusions: Action verb impairments were associated with damage to 
inferior prefrontal and premotor areas that have been linked with action 
perception and planning processes. The results suggest that specific 
knowledge critical for comprehension of action verbs is stored outside 
primary sensory-motor cortex, in adjacent frontal association cortex 
linked with higher-level action representation.
Correspondence: Sara B. Pillay, Medical College of Wisconsin, 8701 
Watertown Plank Road, Center for Imaging Research, MEB 4670, 
Milwaukee, WI 53226, United States. E-mail: sara.berentsen@gmail.
com

L. saadaTPOur, K.M. HeILMan & L. dOTy. Primary Progressive 
Mixed Transcortical Aphasia, a Case Report.
Objective: Mixed transcortical aphasia is a rare speech disorder char-
acterized by reduced spontaneous speech and decreased comprehension 
but intact repetiion. This type of aphasia has been seen previously in 
patients with brain infarction, particularly with ischemia of watershed 
areas which isolate an intact Wernike’s loop (Broca’s area, Wernike’s 
area and the arcuate fasciculus) from the rest of the brain. Here we 
report a 55 year old right-handed female who gradually developed 
language difficulties over two years. symptoms began with difficulty 
finding words and word production. on neuropsychologic testing, she 
was found to have impaired spontaneous speech, impaired comprehen-
sion and naming, with intact repetition. Her Mri showed atrophy in 
the left frontal, parietal and anterior temporal lobe, without evidence 
of ischemia.
Participants and Methods: A 55 year old right-handed female who 
came to our clinic.
results: our patient was unable to initiate a conversation. Her compre-
hension and naming were also impaired. However, her repetition was 
intact. Her Mri showed atrophy of the left frontal, parietal and anterior 
temporal lobe. There was no evidence for ischemic injuries.
Conclusions: several forms of primary progressive aphasia including, 
logopenic, semantic agrammatic non-fluent and even primary progres-
sive speech abulia have been reported. Mehler (1988) reported a patient 
with impaired comprehension and intact repetition, however unlike our 
patient this patient produced phonological paraphasic errors suggesting 
dysfunction in Wernike’s loop. in addition, patients with mixed trans-
cortical aphasia do not speak unless spoken to, and their verbal output is 
almost entirely limited to echolalia. Thus, this may be the first reported 

case of a patient with all the signs of a mixed transcortical aphasia due 
to a neurodegenerative, rather than ischemic injury.
Correspondence: Leila Saadatpour, MD, Neurology, University of 
Florida, 3230 SW Archer RD,APT# B110, Gainesville, FL 32608, United 
States. E-mail: leila.saadatpour@neurology.ufl.edu

Memory Functions

d.M. andersOn, Q. yu, J. rObersOn, J. PIerCy, a. HeITzer, 
s. raz & n. OFen. Systematic Review of the Relationship Between 
Hippocampal Volume and Memory Performance in Preterm-Born 
Individuals.
Objective: Preterm birth is associated with alterations in hippocampal 
structure and deficits in memory; however, the nature of the relationship 
between hippocampal volume and memory in this at-risk group is not 
fully understood. We conducted a systematic review of available liter-
ature to examine the hypothesis that reduction in hippocampal volume 
is associated with poorer memory function in individuals born preterm.
Participants and Methods: We used PubMed, Medline, PsychinFo, 
and Web of science to conduct a thorough search of english language 
empirical studies including preterm participants, volumetric data, 
memory performance data, and sufficient information for effect size 
calculation. The initial search yielded 280 articles, yet only five met 
our inclusion criteria. Quantitative integration was based on a random 
effects model. effect sizes belonged to the Pearson’s r family.
results: The summary effect size was small-to-medium, but suggested a 
significant positive relationship (r=0.21, 95%Ci [0.06, 0.35], Ztest=2.28, 
p=.023) in accord with expectations. However, only 4% of the variance 
in memory performance was explained by hippocampal volume.
Conclusions: Although the overall effect is significant, interpretation 
must take into account the small number of studies included in this 
review. The overall effect primarily reflects the relationship between left 
hippocampal volume and memory. Although this relationship may differ 
by hemisphere, there was insufficient reporting of effect sizes to investi-
gate possible differences. Despite these concerns for interpretation, the 
results from this review, compared to the results of a review with control 
participants (Van Petten, 2004), suggest that the relationship between 
hippocampal volume and memory may differ between preterm born 
and full term born individuals. Additional studies of the link between 
hippocampal volume and memory performance are needed in order to 
better establish the strength of this relationship, as well as investigate 
potential differences across hemispheres.
Correspondence: Dana M. Anderson, Clinical Psychology, Wayne State 
University, 500 W. Willis, Apt. B1, Detroit, MI 48201, United States. 
E-mail: fj3939@wayne.edu

H.e. bruneT, J. KraMer, a. aLIOTO, C. Mead, d. deLIs & 
J. FOLey. Differences in Learning and Recall Strategies in Older 
Adults Based on IQ.
Objective: iQ has been shown to be moderately correlated with memory. 
This study aims to determine how strategies used during learning and 
recall differ between older adults depending on iQ. We hypothesized 
that older adults with higher iQs would show greater use of semantic 
categorization during than individuals with lower iQs.
Participants and Methods: The sample contained 246 healthy older 
adults (over 65 years) drawn from the California Verbal learning 
Test-ii (CVlT-ii) standardization sample (M= 75 years old, 54% 
female, 46% male, 92% Caucasian). The majority of participants had 
12 years of education (37%). The Wechsler Abbreviated scale of intel-
ligence, second edition (WAsi-ii) was used to measure iQ and the 
CVlT-ii measured learning and memory. AnoVA analyses were used 
to compare strategies between iQ groups (high-iQ = > 115, n = 55; 
average-iQ = 114 -86, n = 177; and low-iQ = < 85, n = 26). The groups 
differed in education level but not in age or gender.
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results: The iQ groups were compared on mean level of semantic 
categorization, presented in z-scores. Consistent with our hypothesis, 
the high-iQ individuals exhibited greater use of semantic categoriza-
tion during the final learning trial of the CVlT-ii (M= 0.8, sD= 1.6;  
p <0.001) compared to the average (M = -0.1, sD = 0.8) and low-iQ 
groups (M = -0.5, sD = 0.6). The iQ groups also differed in semantic 
categorization on the delayed recall trial, with the high-iQ group exhib-
iting greater semantic categorization (M = 0.8, sD = 1.5) than the aver-
age-iQ group (M = -0.1, sD = 0.8; p <0.001) who then display greater 
categorization than the low-iQ group (M = -0.6; sD = 0.6; p <0.001).
Conclusions: As expected, older adults with higher iQs showed greater 
use of semantic categorization strategies than those with average and 
below-average iQs. This study suggests that individuals with higher 
iQs employ greater use of active, strategic approaches to both learning 
and memory than those with lower iQs, which may explain some of the 
relationship between iQ and memory.
Correspondence: Hannah E. Brunet, Palo Alto University, 11730 W 
Sunset Blvd, Apt 313, Los Angeles, CA 90049, United States. E-mail: 
hbrunet@paloaltou.edu

a. COOK, e. LOyer, M. COnneLLy, a. radeMaKer, 
M. MesuLaM, s. WeInTraub & e. rOGaLsKI. Is Unusually 
High Working Memory Performance Associated with SuperAger’s 
Superior Episodic Memory Performance?
Objective: superAgers are a unique cohort of adults over age 80 who 
perform at least as well as average middle-age adults on episodic 
memory tests and at least average-for-age on tests in other cogni-
tive domains. Age-related working memory decline is hypothesized 
to contribute to age-related impairment in episodic memory and the 
transition from Mild Cognitive impairment to Alzheimer’s dementia. 
The present study examined whether superAgers who have superior 
episodic memory ability also have better working memory than their 
cognitively average-for-age peers.
Participants and Methods: 60 superAgers and 25 cognitively 
average elderly adults completed the Wechsler Adult intelligence 
scale (WAis)-iii and rey Auditory Verbal learning Test (rAVlT). 
WAis-iii Working Memory index, letter-number sequencing, and 
longest Digit span backward span were analyzed as tests of working 
memory. WAis-iii Processing speed index was examined to determine if 
it influenced performance on timed working memory tests. Associations 
between episodic and working memory were examined with Pearson’s 
correlations. Between-group differences were examined with indepen-
dent t-tests. Mean±sD are reported.
results: There were no group differences in demographics or estimated 
premorbid intelligence. Working memory was positively correlated with 
rAVlT delayed recall across groups (p’s <0.05). superAgers outper-
formed their cognitively average peers on the WAis-iii Working Memory 
index (121.1±12.9 vs. 108.5±15.1), letter-number sequencing raw 
score (10.5±2.0 vs. 8.5±2.1), and longest Digit span backward span 
(5.2±1.0 vs. 4.5±1.2; p’s<0.01). There was no group difference in 
processing speed.
Conclusions: superAgers outperformed their cognitively aver-
age-for-age peers on measures of working memory. This difference 
cannot be attributed to differences in processing speed or demographic 
factors, including premorbid intelligence. results suggest that better 
working memory is associated with better episodic memory even in 
cognitively average and above-average elderly adults.
Correspondence: Amanda Cook, MA, MS, Cognitive Neurology 
& Alzheimer's Disease Center, Northwestern University, 320 E 
Superior St, Searle 11, Chicago, IL 60611, United States. E-mail: 
amandacook2017@u.northwestern.edu

L. de WIT, d.M. O’ sHea, M.e. MCLaren, s.M. szyMKOWICz 
& V.M. dOTsOn. The Effects of Depressive Symptom Dimensions 
and Education on Verbal Memory.
Objective: We have previously shown that higher education protects 
against depression-related verbal learning deficits. Depression is 
a heterogeneous disorder and comprises different sets of symptom 
dimensions. Thus, in the current study, we expanded upon our previous 
results by examining the effects of depressive symptom dimensions on 
verbal memory and investigating whether education moderates the 
relationships.
Participants and Methods: seventy-three community-dwelling adults 
(aged 18-81 years) completed the Center for epidemiologic studies 
Depression scale (Ces-D) and the Hopkins Verbal learning Test – 
revised (HVlT-r). separate regression models were conducted that 
included total and delayed recall scores on the HVlT-r as dependent 
variables, and three core symptom dimensions (depressed affect, lack 
of well-being, and somatic symptoms) and education as independent 
variables. Age and sex were included as covariates.
results: no main effects for the Ces-D subscales or education were 
found. However, we found a lack of wellbeing × education effect on the 
HVlT-r total recall (p=.043), and a somatic symptoms × education 
effect on HVlT-r delayed recall (p=.032), such that for the less highly 
educated individuals, depressive symptoms were associated with worse 
performance. For the more highly educated, an opposite pattern was 
found.
Conclusions: We found that education protects against verbal learning 
and memory impairments associated with lack of wellbeing and somatic 
symptoms of depression. These findings highlight the need for clinicians 
to consider both the educational background and symptom profile of 
depressed patients when evaluating the impact of their depressive symp-
toms on cognitive functioning.
Correspondence: Liselotte De Wit, M.S., Clinical and Health Psychology, 
University of Florida, 805 NE 2nd street #2, Gainesville Fl, FL 32601, 
United States. E-mail: ldewit@phhp.ufl.edu

M. OyeTeJu, s. JeeVan, J. CruMedy, K. aGbayanI, J. VOLPI, 
d. CHIu, y. zHanG, G. brITz & M. duLay. Rates of Memory 
Loss After Stroke in Areas of the Brain Not Typically Associated 
with Forgetfulness.
Objective: Previous studies have shown that memory loss occurs after 
damage to the mesial temporal lobe, frontal lobe and basal ganglia. less 
is known about the frequency and magnitude of memory difficulties 
that may occur after damage to areas of the brain such as the thalamus, 
pons, and cerebellum. This study examined memory functions after 
damage to parts of the brain typically and not typically associated with 
forgetfulness.
Participants and Methods: one-hundred and eight patients (mean 
age of 62 years-old; 57% women) underwent neuropsychological assess-
ment an average of 4.5 months after stroke. groups included individ-
uals with unilateral middle cerebral artery (MCA; n=24), cerebellar 
(n=25), frontal lobe (n=23), pons (n=17), and thalamic (n=19) stroke. 
repeated Battery for the Assessment of neuropsychological status 
subtests represented memory abilities. Patients were excluded with an 
MMse score below 25.
results: As expected, patients who sustained a MCA stroke performed 
lower than expected with left MCA patients experiencing reduced 
performance on tests of story memory (80% of left MCA CVA patients 
showed impairment) and right MCA patients experiencing reduced 
performance for figure recall (60% of right MCA patients; overall 
AnoVA F[4,105]=5.82, p<0.01; mean performance lower compared 
to all other groups, post-hoc p<0.01). Frontal lobe and temporal lobe 
patients showed similar levels of impairment for list learning (post-hoc 
p<0.01). of note, 50% of the pons CVA patients showed impaired 
performance on the list learning task followed by 31% of cerebellar 
CVA patients and 20% for thalamic CVA patients. side of stroke only 
showed material specific deficits for MCA patients.
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Conclusions: results were consistent with previous studies that demon-
strated memory difficulties occur after damage to the frontal or temporal 
lobes. We extend the findings by demonstrating a notable percentage 
of patients also exhibit memory loss after damage to areas not typically 
associated with memory functioning.
Correspondence: Mario Dulay, Houston methodist Hospital, 3414 
Legends Garden Drive, Spring, TX 77386, United States. E-mail: 
mdulay@houstonmethodist.org

e. esTeVIs, b.M. sCOTT & a.M. sTruTT. Performance on the 
Rey Auditory Verbal Learning Test (RAVLT) in neurologically 
intact Spanish-speaking older adults.
Objective: latinos represent the fastest and largest ethnic minority 
group in the united states, with a significant number of this population 
being primarily spanish-speaking. The increased risk for developing 
a neurodegenerative condition and the impact of socio-demographic 
factors on cognition for this population warrants the implementation 
of reliable and valid neuropsychological measures accompanied by  
normative data. Toward this end, the current study examined perfor-
mance on the rey Auditory Verbal learning Test (rAVlT) in a group 
of neurologically intact spanish-speaking older adults. Clinical clas-
sification accuracy against normative data for english speakers was 
also assessed.
Participants and Methods: one hundred fifty-nine primarily span-
ish-speaking latinos (age: M=61.5, sD=7.4; education: M=11.2, 
sD=4.0; years in the us: M=20.2, sD=13.2) with low levels of accul-
turation, from 13 countries, Cuba, and Puerto rico were administered 
the rAVlT as part of a larger norming study.
results: Age (β=-.27, p=.001) and education (β=.29, p< .001) were 
predictors of rAVlT total scores. in comparison to english normative 
data, the rAVlT was found to have appropriate neurodiagnostic accu-
racy; five participants were misclassified as impaired. False-positives 
will be discussed and normative data stratified by age and education 
will be provided.
Conclusions: The current study revealed that age and education are 
associated with performance on the spanish rAVlT. spanish speakers 
were found to have scores comparable to their english speaking coun-
terparts and conservative figures resulted in a small number of false 
positives with appropriate identification of clinical declines. The rAVlT 
provides neurodiagnostic utility for spanish speakers with 6 or more 
years of education.
Correspondence: Eduardo Estevis, Ph.D, Neuropsychology, University of 
Texas MD Anderson Cancer Center, 1 Hermann Museum Circle #3106, 
Houston, TX 77004, United States. E-mail: eestevis@mdanderson.org

O. GaasedeLen, M.L. MILLer, H. Luu, J.d. bayLess, 
d. MOser, M.r. bassO & d. WHITesIde. Preliminary Validation 
of the Subjective Memory Complaint Scale (SMS) for Individuals 
who have Underwent Electroconvulsive Therapy (ECT).
Objective: numerous studies show cognitive deficits associated with 
electroconvulsive therapy (eCT) tend to resolve posttreatment; however 
many patients continue to have cognitive complaints following treat-
ment (semkovska & Mcloughlin, 2010). studies examining the subjec-
tive complaints of individuals post-eCT remain sparse, and the present 
study presents preliminary validation evidence for a new measure, the 
subjective Memory Complaint scale (sMs), which was designed to 
assess patient perception of memory following eCT.
Participants and Methods: individuals who underwent a brief 
neuropsychological assessment, including the rBAns, before receiving 
eCT within the last 14 years were recruited to return for a follow-up 
assessment. At follow-up, participants (N =34) were re-administered 
the initial neuropsychological assessment battery as well as the Beck 
Depression inventory-ii (BDi-ii), Beck Anxiety inventory (BAi), and 
the sMs to assess subjective memory complaints of individuals who 
have undergone eCT.

results: Findings indicated the sMs demonstrated good internal validity 
(Cronbach’s alpha = 0.73) and had modestly significant correlations 
with BDi (r= -0.41; p<0.05), and rBAns attention domain (r=0.31; 
p<0.05) and rBAns total score (r=0.34; p<0.05) post-eCT. similarly 
significant correlations were observed between the difference rBAns 
scores from pre to post-test with the sMs. Correlations with rBAns 
memory domains were non-significant. A mediation model with BDi 
scores and rBAns total scale score predicting subjective memory was 
significant, providing evidence that BDi score mediates the relationship 
between rBAns total scale and subjective memory.
Conclusions: results suggest the sMs demonstrates good internal reli-
ability and external validity. subjective memory complaints appear more 
related to depressive symptoms than changes in memory as assessed by 
formal neuropsychological measures. These results are preliminary and 
thus future research and cross-validation of the sMs is necessary.
Correspondence: Owen Gaasedelen, University of Iowa, 312 Samoa 
Ct, Iowa City, IA 52246, United States. E-mail: owen-gaasedelen@
uiowa.edu

H. KIM, y. KanG, K. yu & b. Lee. Effects of Perceptual and 
Semantic Encoding on Recall and Recognition Memory in 
Subjective Cognitive Decline.
Objective: The present study was conducted to examine the effects of 
perceptual and semantic encoding on memory in subjective Cognitive 
Decline (sCD) and to compare them with those in the normal elderly 
(ne) and amnestic Mild Cognitive impairment (amMCi).
Participants and Methods: Thirty-three sCD, 35 ne, and 29 amMCi 
participated in the study. Both perceptual (number of letters) and 
semantic (manmade/natural) computerized verbal encoding tests were 
administered. each test consisted of 12 words and the order of presen-
tation was counterbalanced. After a 20-minute delay, free-recall and 
recognition tests for the encoded target words were performed. During 
a 20-minute interval, non-verbal tests that didn’t influence on verbal 
memory process were administered.
results: on both recall and recognition tests, all three groups did 
not show any memory differences for perceptually encoded words. 
For the semantically encoded words, however, the amMCi showed 
poorer memory than the sCD and ne, although there was no differ-
ence between the sCD and ne. At the comparison of the difference 
of memory performances between perceptual and semantic encoding, 
the ne showed a greater difference than the amMCi, but the sCD did 
not show any differences with either ne or amMCi. The interactions 
between levels of encoding (perceptual/semantic) and types of recall 
(free recall/recognition) were not found. Although the amMCi showed 
poorer performance on both recall and recognition tests than the ne 
and sCD, the sCD did not show any differences in both tests with ne. 
At the comparison of the difference of the memory performance between 
the free-recall and recognition, the ne showed a greater difference than 
the amMCi, but the sCD did not show the difference with either group.
Conclusions: These results showed that the sCD already had subtle 
problems in semantic encoding and memory retrieval but with less 
degree than amMCi. They suggest that the sCD is an intermediate 
stage between the ne and amMCi.
Correspondence: Haeyoon Kim, Hallym University Medical Center, 
Samsung apartment 101-1204, Dowha-dong, Seoul 121-772, Korea 
(the Republic of). E-mail: nayuem@hanmail.net

d.r. LabeLLe, M. Gruber & s.J. banKs. Curiosity is associated 
with spatial working memory and right mesial temporal volumes.
Objective: Curiosity represents intrinsic motivation for learning, and 
recent work has suggested that curiosity is associated with co-activation 
of reward circuitry that modulates hippocampal-dependent learning. 
Age-related changes in curiosity, and in the relationship between 
curiosity and limbic/hippocampal circuits, is not yet understood. The 
current study explores curiosity, neuropsychological function, and struc-
tural volumes in an outpatient memory disorders clinic.
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Participants and Methods: Participants included 20 new adult patient 
referrals presenting to clinic with primary memory complaints. Partici-
pants were administered the Curiosity and exploration inventory (Cei-
ii) and an abbreviated cognitive assessment including the Montreal 
Cognitive Assessment, a spatial span task, and validity measures. Ten 
individuals underwent structural imaging (3T Mri) within 12 weeks 
of the assessment. images were processed using Freesurfer 5.3. Cei-ii 
Total, stretching, and embracing scores were correlated with assess-
ment results and structural volumes, controlling for age.
results: Cei-ii Total, stretching and embracing scores were signifi-
cantly associated with total volume of the right hippocampus (r > 0.76, 
p < 0.03), right inferior lateral ventricle (r < -0.74, p <0.04), and right 
hippocampal fissure (r > 0.83, p < 0.01). Total and stretching scores 
were also associated with right subiculum (r > 0.72, p < 0.04), and 
presubiculum (r > 0.80, p < 0.02) volumes. The embracing subscale 
was significantly associated with indices from the spatial span task  
(r > 0.59, p < 0.02).
Conclusions: self-reported scores on a curiosity questionnaire were 
associated with right mesial temporal structural volume and spatial 
working memory in a sample of older adults, supporting previously 
reported associations between mnemonic structures and curiosity. The 
lateralized effect represents a novel finding, and may suggest that, in 
older adults, curiosity reflects relative preservation of mesial right hemi-
sphere structures and nonverbal cognitive processes.
Correspondence: Denise R. LaBelle, Ph.D., Neurology, Cleveland Clinic 
- Lou Ruvo Center for Brain Health, 888 W Bonneville Ave, Las Vegas, 
NV 89101, United States. E-mail: d.r.labelle@gmail.com

a. LaJeunesse, M. POTVIn, V. LabeLLe, M. CHasLes, 
s. MarCOne, s. JOuberT & I. rOuLeau. Semi-Naturalistic 
Prospective Memory Assessment in Mild Cognitive Impairment.
Objective: Prospective memory (PM) is the ability to remember to 
perform an intention at an appropriate time in the future. PM deficits are 
common in Mild Cognitive impairment (MCi) and may affect functional 
autonomy. The objective of this study was to provide a comprehensive 
analysis of PM difficulties in MCi using a semi-naturalistic PM task.
Participants and Methods: eighteen MCi patients and 18 matched 
healthy controls (HC) between 59 and 85 years of age performed the 
ecological Test of Prospective Memory (TeMP), a 20-minute simulated 
errand task in which participants were required to execute 10 event-
based tasks (eB) and 3 time-based tasks (TB).
results: Despite the smaller number of actions to be performed, TB 
condition was more difficult than eB condition for all participants 
(learning intention, cue/time detection, and action retrieval). Compared 
to HC, MCi patients were impaired in phases of encoding intention and 
detecting appropriate target (eB) or time (TB) cues that signal intention 
execution. Furthermore, MCi patients made more intrusion errors than 
HC (i.e. identifying a wrong prospective target). MCi patients were 
also impaired in intention retrieval on TB tasks, but not on eB tasks.
Conclusions: in MCi, difficulties were observed on all aspects of the 
TeMP with the exception of the retrospective component (i.e. action 
retrieval) of the eB tasks. semantic association between target cue and 
intention might have facilitated eB intention retrieval. A possible expla-
nation for the difficulties on TB tasks may be that it requires divided 
attention resources to flexibly switch between the PM task and time 
monitoring, two processes that can be disrupted with aging. Due to its 
known impact on daily activities (i.e. taking medication), PM impair-
ment should be carefully investigated among elderly.
Correspondence: Ariane Lajeunesse, Psychology, Université du Québec 
à Montréal, 770 avenue Ampère app.2, Laval, QC H7N 6G7, Canada. 
E-mail: lajeunesse.ariane@courrier.uqam.ca

C.O. nesTer, a. uzuMCu, C. MaLOne, K. TOrres, T. zInK, 
s. HOFFsCHIMdT, J. sWeeney, n. MadIGan & M.G. O’COnnOr. 
Differential Semantic and Episodic Memory for September 11, 
2001 in Cognitively Impaired and Healthy Adults.
Objective: The remote memory abilities of healthy and cognitively 
impaired adults were probed in order to assess the recall of semantic 
and episodic details from the september 11, 2001 terrorist attacks.
Participants and Methods: An evaluation of the factual knowledge 
and personal recollections of 9/11 was administered to 51 neurology 
clinic outpatients (age 50-86 years). Participants included patients with 
diagnosed cognitive impairment (n=24, age M = 71.8) and healthy older 
adults (n = 27, age M = 66.4). Participants were asked to describe their 
personal “flashbulb” memories of 9/11; descriptive quality of narra-
tives was scored by five raters on multiple dimensions (people, location, 
activity, time-course, emotionality, and source). Participants were also 
probed for additional factual details (semantic memory for 9/11); stan-
dardized neuropsychological measures were also administered.
results: independent T tests revealed healthy adults were better able 
to recall factual details for 9/11 than those with cognitive impairment 
(t(49)=2.42;p=019). Flashbulb memories trended towards being 
significantly richer in healthy adults than those who were cognitively 
impaired (t(49)=1.95,p=.056).
Conclusions: The findings of this study are somewhat paradoxical. 
With cognitive impairment, episodic aspects of memory are recognized 
to be more vulnerable than that of semantic memory in the degrada-
tion of medial temporal structures. However, our patients performed 
significantly worse in their factual recall for the events of 9/11 than 
they did in their “flashbulb” memories of that day. Further analyses 
will focus on the extent to which the degradation of language functions 
and anterograde memory performance impact capacity for semantic 
and episodic recall.
Correspondence: Caroline O. Nester, Bachelor of Arts, Cognitive 
Neurology, Beth Israel Deaconess Medical Center, 1589 Beacon St, #3, 
Brookline, MA 02446, United States. E-mail: cnester@bidmc.harvard.
edu

d.M. O’ sHea, s.M. szyMKOWICz, M.e. MCLaren, L. de WIT 
& V.M. dOTsOn. Prospective memory strategy use as a predictor 
of cognitive status in older adults: the role of subjective memory.
Objective: in older adults, the spontaneous use of strategies to aid 
prospective memory (PM) can be considered as a type of adaptive func-
tioning and has been related to global cognitive status. The current study 
extends previous research by examining the role of subjective memory 
in this relationship.
Participants and Methods: Prospective memory data was available 
for 2,345 participants who took part in the 2006 wave of the Health 
and retirement study (age range = 65-90 years). using the criteria for 
cognitive status outlined by langa and colleagues (2009), two groups 
were identified: normal = 78%, cognitively impaired = 19% (3% with 
dementia were excluded). Participants were asked to remind the inter-
viewer to “check something” on their computer in about five minutes 
(PM task). Whether the participant employed a reminder aid or not was 
recorded. subjective memory ratings were based on a five –point scale, 
with higher scores indicating poorer memory. A binary logistic regres-
sion was employed to examine whether or not subjective memory ratings 
modified the association between PM strategy use and cognitive status, 
controlling for age, education, sex, race, depression and instrumental 
activities of daily living function.
results: There was no main effect of PM performance on cognitive 
status. However, the group that did not use a strategy had a 22% 
increased odds of being in the impaired group (β = -0.250, p < 0.001). 
Furthermore, subjective memory moderated this association, such that 
those with poor subjective memory and who did not use a strategy had 
the lowest cognitive scores compared to any other group.
Conclusions: our findings show that individuals with poor subjective 
memory who do not spontaneously employ a memory strategy may be 
at increased odds of having cognitive impairment. The lack of strategy 
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use in this group may reflect poor adaptive functioning in the context 
of cognitive decline. Thus, these individuals may especially benefit 
from interventions aimed at increasing strategy use to aid prospective 
memory.
Correspondence: Deirdre M. O' Shea, MS, The Taub Institute, Columbia 
University,Medical center, 639 NE 6th street, Gainesville, Gainesville, 
FL 32601, United States. E-mail: dmo2123@ufl.edu

a. daCOsTa, b.K. LebOWITz, e. rOseMan, s. resCH, 
T. Myers & T. PresTOn. Clinical Evaluation of Prospective 
Memory in Children: Effect of Distractor Task.
Objective: To determine whether changing distractor task alters 
prospective memory performance in clinically referred children and 
adolescents.
Participants and Methods: Two groups of clinically referred children 
and adolescents were seen. The first group of 115 participants was given 
the Prospective Memory screening (ProMs) while the WiAT iii was 
used as a distractor. The second group of 102 participants was given 
the same prospective memory measure with mixed distractor tasks. 
Both groups were given these measures in the context of a full neuro-
psychological battery.
results: Findings indicated that ProMs scores did not significantly 
differ between groups, demonstrating as in past research that distractor 
task does not have substantial influence on PM performance. it also 
suggests that the ProMs is a reasonably robust clinical measure of PM. 
in addition, ProMs results showed modest correlations with execu-
tive tasks, but no significant relationship with a measure of declarative 
memory (CVlT C). ProMs scores were not significantly correlated 
with most behavioral indices from the CBCl and BrieF P, probably 
due to restriction of range issues in the sample.
Conclusions: in two large groups of clinically referred children and 
adolescents with a variety of problems, results of a clinical prospective 
memory task were strikingly consistent, despite the use of differing 
distractor tasks. These findings are similar to those from past work, 
and demonstrate the potential for the Prospective Memory screening 
to be integrated into a neuropsychological battery in a manner that is 
convenient and ecologically valid.
Correspondence: Thomas Preston, PhD, Neuropsychology Service, 
Stony Brook University Medical Center, 14 Technology Drive, Suite 
12B, East Setauket, NY 11733, United States. E-mail: thomas.preston@
stonybrookmedicine.edu

M. nasserI, r.K. OLsen, C.b. MarTIn, J. rabIn, F. GaO, 
K. HOnJO, d.J. PaLOMbO, r.n. neWsOMe, s.e. bLaCK, 
J.d. ryan, M.d. barense & r. rOsenbauM. Impaired face 
discrimination following early mediodorsal thalamic damage.
Objective: The mediodorsal nucleus of the thalamus (MDn) is a dien-
cephalic structure that has been implicated in memory and executive 
function, but selective unilateral lesions to this structure are seldom 
reported in humans. The objective of this study is to consider the func-
tion of the MDn in the context of the direct input it receives from 
perirhinal cortex, which is implicated in face and object processing, 
as this raises the possibility of both mnemonic and perceptual deficits 
following MDn damage.
Participants and Methods: We present a detailed anatomical and 
functional characterization of a unique case, nC, who, in relation to 
an ischemic stroke at 9 days of age, presents with impaired episodic 
memory. High-resolution Mri images of the anteromedial thalamic 
nuclei and medial temporal lobe (MTl) were manually segmented with 
sensitive protocols to localize and quantify structural abnormalities. 
recall and recognition memory were assessed with standardized neuro-
psychological tests and further investigated in nC and demographically- 
matched controls using a novel experimental paradigm with closely 
matched verbal (words) and non-verbal (abstract pictures, faces) condi-
tions. Complex perceptual discrimination was assessed with sensitive 
oddity tasks that do not place obvious demands on episodic memory.

results: Mri analyses confirmed significant volume loss within the 
right MDn and intact MTl, including perirhinal cortex. Performance 
on recognition memory tests revealed a non-verbal recognition memory 
deficit limited to face stimuli. Additional probing indicated a distinct 
perceptual deficit in the complex discrimination of faces presented at 
different viewpoints, with an additional trend toward impaired discrim-
ination of non-face objects.
Conclusions: Memory and perceptual impairment in nC in relation to 
a right MDn lesion may reflect a common, impoverished representa-
tion due to disrupted connectivity with perirhinal cortex. The findings 
suggest that organization of function is maintained at the level of the 
thalamus.
Correspondence: R. Shayna Rosenbaum, PhD, Department of 
Psychology and Centre for Vision Research, York University, 4700 Keele 
St., Toronto, ON M3J 1P3, Canada. E-mail: shaynar@yorku.ca

r. rOsenbauM, d. KWan, V.M. sMITH, e. CIaraMeLLI & 
C.F. CraVer. Not all types of future thinking are affected in 
episodic amnesia.
Objective: Damage to the hippocampus and its connections can affect 
both the ability to remember past events and the ability to imagine or 
“pre-experience” future events. To what extent does impaired episodic 
prospection affect other types of future-oriented thought and judgment? 
We studied whether individuals with impaired episodic memory and 
future imagining display the effects of temporal construal on prospective 
judgements about the self seen in typical participants – specifically, the 
tendency to construe the near future in concrete, detailed terms and the 
distant future in abstract, general terms.
Participants and Methods: Patients with lesions to the hippocampus/
extended hippocampal system or to ventromedial prefrontal cortex and 
controls were administered two measures sensitive to manipulations 
of imagined temporal distance: prospective agency and prospective 
confidence.
results: results indicate that individuals with episodic amnesia, like 
healthy controls, changed their construal of events as a function of 
temporal distance. similar to controls, patients gave higher ratings of 
personal agency and prospective confidence for events and activities 
framed in the distant future than for those framed in the near future.
Conclusions: The results show, surprisingly, that the effects of temporal 
distance on construal are independent from and so not mediated by 
episodic prospection. These findings bolster the thesis that, like memory, 
future thinking is not a unitary cognitive faculty.
amed in the near future.
Correspondence: R. Shayna Rosenbaum, PhD, Department of 
Psychology and Centre for Vision Research, York University, 4700 Keele 
St., Toronto, ON M3J 1P3, Canada. E-mail: shaynar@yorku.ca

M. rOsseTTI, r. MarTIn, C.b. dunn, J. bOOTH & n. WIsdOM. 
Should Male and Female Normative Data be Separate for Verbal 
Memory Tests? An In-Depth Look at the CVLT-II versus RVLT.
Objective: recent research has shown that men and women differ in 
their rate of decline in memory across the lifespan starting as early as the 
40s. However, the majority of commonly used memory tests for adults 
do not provide normative data by sex. This has the potential to affect 
the interpretation of performance on memory tests with increasing age. 
The purpose of the study is to describe raw score changes and associ-
ated variability in the CVlT-ii across age groups and sex, as this test 
provides normative data by sex. As well, this will be explored in the 
rVlT for which sex-based norms are not available.
Participants and Methods: Mean and standard deviations of delayed 
recall from each age group for men and women or combined groups 
from the normative data in the CVlT-ii and rVlT manuals were used 
to calculate the coefficient of variation (CV). CV is a measure of score 
dispersion that further describes the variability of each standard devi-
ation. it is calculated by dividing the standard deviation by the mean 
and multiplying by 100. Mean change in CV from the youngest to 

INS17_Prog_Abs_Index-3.indd   336 28/12/16   12:21 PM



Forty Fifth Annual INS Meeting Abstracts 337

oldest normative groups will be compared to examine percent change 
across time.
results: As would be expected, mean delayed recall scores decreased 
across age groups for both tests. increased variability was noted partic-
ularly for CVlT-ii scores for men (Myoungest=12, SD=2.5; Moldest=6.5, 
SD=2.75) as they had a CV percentage increase from 20.8% to 42.3%. 
in contrast, female delayed recall scores (Myoungest=12.5, SD=2.75;  
Moldest= 9, SD=3) only showed CV variability of 22% to 33%. regarding 
the rVlT, the CV change over time was 18.8% to 34.3% (Myoungest=11.7, 
SD=2.2 and Moldest=7, SD=2.4).
Conclusions: This in-depth look at the variability in normative data 
highlights the importance of separating norms for men and women 
given their distinct memory decline patterns. This study demonstrates 
a possible limitation of the rVlT considering that combined sex 
norms could contribute to inaccurate data interpretation and potential 
misdiagnosis.
Correspondence: M. Agustina Rossetti, Ph.D., Michael E. DeBakey VA 
Medical Center, 1 Hermann Museum Circle Drive, Apt. 3073, Houston, 
TX 77004, United States. E-mail: agustinarossetti@gmail.com

a. seKHOn, L. KInOsHITa, b. Herdandez, a. nOda, 
K. dOudeLL, V. aLIPIO-JOCsOn & G. GOOdaLe. Visual 
Memory Differences Between Older Veterans with PTSD/OSA and 
OSA Alone.
Objective: Various cognitive domains have been studied in individuals 
with either chronic Post Traumatic stress Disorder (PTsD) or obstruc-
tive sleep Apnea (osA). Visual memory has not been often explored 
in these populations, but when studied, results have been inconsistent. 
sleep disturbances, such as osA are common in older veterans with 
PTsD. This study explored whether performance on tasks of imme-
diate and delayed visual memory significantly differed between a group 
of older veterans with a comorbid diagnoses of PTsD/osA and older 
veterans with only osA.
Participants and Methods: Data was analyzed from a longitudinal 
neuropsychological study of male veterans (n = 176) at the Veteran 
Affairs Palo Alto Health Care system. As a part of a larger battery, 
the subjects completed the Benton Visual retention Test - revised 
(BVrT-r) and the rey o-Complex Figure test. Participants met 
criteria for osA (apnea-hypopnea index AHi ≥ 5) and those with PTsD  
(n = 106) met criteria using the Clinician Administered PTsD scale. 
Mean age was 63.4 years (sD: 5.73) and educational level 15 years 
(sD: 2.4) for all participants. statistical analysis includes t-tests to 
compare the performance of the two groups on measures of immediate 
and delayed memory.
results: A significant difference was found between groups for the 
BVrT-Memory task (t = -2.0, p < .05), with the PTsD/osA group 
performing lower than the osA group. in general, individuals with 
PTsD/osA performed lower across both visual memory tasks.
Conclusions: results suggest veterans with a comorbid diagnosis of 
PTsD/osA are more likely to perform lower on tasks of visual memory, 
than compared to individuals with osA alone. given these findings it 
would be beneficial to continue with this research, as further research 
may help clarify issues in this area. learning more about these defi-
cits can help inform treatment recommendations in this emerging 
population.
Correspondence: Amardeep Sekhon, M.S., Clinical Psychology, Palo 
Alto University, 1791 Arastradero Rd, Palo Alto, CA 94304, United 
States. E-mail: asekhon@paloaltou.edu

d. sTeed, M. HaInes, M. bOnneLL, a.M. Myers-FabIan 
& M.C. HudsOn. Left Ventricular Assist Device Placement 
Significantly Improves Memory for Patients with Advanced Heart 
Failure.
Objective: Advanced heart failure (AHF) causes multi-system dysfunc-
tion, in addition to cognitive decline. The predominant model speculates 
cerebral hypoperfusion places patients at risk for cognitive decline. left 

Ventricular Assist Device (lVAD) implant is growing exponentially as a 
treatment modality for AHF. Despite reports of improvement in multiple 
body systems following lVAD placement, including cognition, research 
examining physiological mechanisms impacting longitudinal outcomes 
of cognition is sparse. We have previously found improved cognition 
after lVAD implant, including processing speed, verbal recall memory, 
verbal recognition memory, and visual memory.
Participants and Methods: We followed patients pre- and post-lVAD 
implantation (n = 12), comparing verbal memory functioning and 
multiple physiological outcomes across time points (A: 3-6 months;  
B: 6-12 months) for individuals using linear mixed models, hypoth-
esizing a causal relationship between the trajectory of physiological 
changes after lVAD implantation and improvements in verbal memory 
recall.
results: Cardiac output was related to improvements in verbal free 
recall up to12 months post-implant, showing a quadratic relationship 
with regard to memory, with initial improvement and stabilization over 
time. B-type natriuretic Peptide (BnP), a biomarker indicating severity 
of heart failure, showed an inverse quadratic relationship with verbal 
memory.
Conclusions: results indicate as heart failure subsides, marked by 
increase in cardiac output and decrease in BnP, verbal memory improves 
initially, and stabilizes by year 1 post-implant. Findings expand the 
predominant model of improvements in cognition following lVAD 
placement, highlighting the complexity of the relationship between 
cardiac functioning and cognitive functioning.
Correspondence: Drake Steed, Psy.D., Rehab Psychology Services, The 
University of Toledo Medical Center, 3000 Arlington Ave., Toledo, OH 
43614, United States. E-mail: drake.steed@gmail.com

K.s. TaLbOT & u. MüLLer. Prospective Memory in Childhood: 
Cognitive and Behavioral Differences Among Subtypes and 
Experimental Methods.
Objective: The current study aimed to investigate circumstances 
that influence children’s PM skills using a parent-report measure of 
behavior and cognitive difficulties. event- (eB) and time-based (TB) 
PM performances were measured using multiple methods to investi-
gate construct validity. TBPM was further subdivided into general and 
specific. General TBPM is a memory for action that is carried out within 
a general time frame (e.g., sometime Monday) whereas specific TBPM 
is carried out at or after a specific time (e.g., 2pm).
Participants and Methods: Thirty-five children (aged 7-13) partic-
ipated in the two-part study. First, children completed the WAsi-ii, 
a lab-based specific TB and eB PM task (MisTy), and two working 
memory (WM) tasks. Parents also completed parent-report question-
naires of their child’s everyday PM and rM failures (PrMQC) and of 
their behaviors (BAsC-2). next, children completed a general TBPM 
task with their parents on 6 ‘target days’ at their home.
results: General TBPM did not significantly relate to the other PM 
measures. WM was found to significantly relate to the MisTy-PM  
[r = .484, p < .05], but not to general TBPM or the PrMQC, though 
controlling for age resulted in non-significant correlations. Correlational 
analyses between the PM measures and the BAsC-2 indicated that both 
MisTy and PrMQC scores were significantly related to externalizing 
problems [rMisTy = -.441, rPrMQC = -.363, p < .05] and behavior symp-
toms [rMisty = -.507, rPrMQC = -.482, p < .05], but not to internalizing 
symptoms or adaptability. General TBPM was not related to any index 
measures. Differential relationships between subscale scores on the 
BAsC-2 and PM measures will be discussed.
Conclusions: The current findings suggest poor construct validity 
among the PM measures used. Additionally, a subset of children’s cogni-
tions and behaviors appear to differentially relate to the subtypes of 
PM. More research is needed to further evaluate the validity of the PM 
measures and to develop interventions for children with PM difficulties.
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Correspondence: Karley-Dale S. Talbot, B.Sc. Honours in Psychology, 
Clinical Psychology, UVic, 3800 Finnerty Road, Victoria, BC V8N1M5, 
Canada. E-mail: kdtalbot@uvic.ca

O. ParaG & e. VaKIL. Distinct eye movements for different 
cognitive processes as expressed in the face recognition task.
Objective: Current research literature indicates that eye movements 
made in the learning and testing phases can predict and affect future 
recognition processes. nevertheless, only a partial picture is presented 
regarding eye movements in the various components of recognition 
processes: Hits, Correct rejections, Misses and False Alarms (FA).
Participants and Methods: Participants in this study viewed human 
faces in a yes/no recognition memory paradigm. They were divided into 
two groups - one group that carried out the testing phase immediately 
after the learning phase (n = 30) and another group with a fifteen minute 
delay between phases (n = 28).
results: The immediate group had a lower FA rate than the Delay 
group, and that no Hit rate differences were observed between the two 
groups. Thus, based on the Hit and FA rates, the immediate group 
was overall more accurate than the Delay group. The two groups also 
exhibited different patterns of eye movements in the testing phase. in 
addition, eye movements in the learning phase differed only between the 
recognition conditions in the learning phase, but not in the testing phase.
Conclusions: Different eye movement patterns were observed between 
Hit and Miss trials in the immediate group and to a lesser extent in the 
Delay group only in the learning phase, but not in the testing phase. 
This pattern of results indicates that although eye movements cannot 
distinguish between the various components of the recognition process, 
but rather may predict future recognition.
Correspondence: Eli Vakil, PhD, Psychology, Bar Ilan University, Bar 
Ilan University Ramat Gan, Ramat Gan 52900, Israel. E-mail: vakile@
mail.biu.ac.il

d. WOnG GOnzaLez, L. buCHanan & b. Lansue. The Effects 
of Encoding Strategies in Associative Recognition Memory.
Objective: The objective of this study was to examine the effects of 
elaborative encoding, preexisting word associations, and intention to 
learn in associative recognition memory.
Participants and Methods: sixty undergraduate students were asked 
to learn word pairs under elaborative or non-elaborative conditions. 
The word pairs were formed by words with a preexisting association 
(compound word constituents) or words that were semantically unre-
lated. in order to explore intention to learn and differentiate between 
intentional and incidental learning, we used the directed forgetting 
paradigm. in this procedure each word pair was followed by a cue to 
remember or forget the word pair.
results: Consistent with previous research, we show that associative 
recognition was more accurate when participants used an active elabo-
rative strategy during encoding (Craik & Tulving, 1975). We also show 
that preexisting semantic associations facilitate associative recognition, 
as recognition was more accurate for word pairs that were formed by 
constituents of compound words than by unrelated words. overall, 
word pair recognition was more accurate when the word pairs were 
learned intentionally as opposed to incidentally. However, we also show 
that word associations can be formed incidentally. even though recog-
nition accuracy was lower for incidental learning when compared to 
intentional learning, recognition of incidentally learned word pairs was 
similarly facilitated by elaborative encoding strategies and preexisting 
word associations.
Conclusions: These results indicate that associative recognition occurs 
when word associations are learned both intentional and incidentally. 
elaborative encoding and preexisting word associations facilitate asso-
ciative recognition, and these strategies are useful even when word pairs 
are learned incidentally.

Correspondence: Daniela  Wong Gonzalez, Clinical Neuropsychology, 
Psychology, University of Windsor, 705-166 University Ave W, Windsor, 
ON N9A5H9, Canada. E-mail: wonggon@uwindsor.ca

s. yandaLL deJesus, H.M. HOLden, n.e. deFOrd, 
H.e. endres, e.J. Van eTTen, G. WaGner, F.V. LOPez, 
C.n. HarTLey, K. sCrOGGIns & P. GILberT. Spatial 
Recognition Memory Across the Adult Lifespan: Evidence for 
Age-Related Deficits in Spatial Pattern Separation in Middle and 
Old Age.
Objective: Age-related changes in pattern separation may contribute to 
spatial memory impairment in older adults. Two recent studies indicate 
that pattern separation may be less efficient in middle-aged adults on 
tests involving visual objects or temporal sequences; however, this has 
not been investigated using a spatial task. We used signal detection 
theory (sDT) to assess spatial recognition memory across the adult 
lifespan using a new behavioral test hypothesized to tax pattern separa-
tion. Correlations with standardized neuropsychological tests also were 
examined.
Participants and Methods: Healthy young (yA; n=39), middle-aged 
(MA; n=30), and older (oA; n=30) adults completed our spatial recog-
nition memory test. on each trial, participants remembered the location 
of a circle on a computer screen. Then, a circle appeared either in 
the same location or a different location that was separated from the 
original location by a small or larger separation. Participants indicated 
whether the circle was in the “same” or a “different” location. smaller 
spatial separations on “different” trials were hypothesized to result in 
greater interference than larger separations, placing greater demands 
on pattern separation.
results: on large separation trials, we found that yA significantly 
outperformed both the MA and oA, while the MA outperformed the 
oA (p < .05). on small separation trials, the yA outperformed both 
MA and oA (p < .05); however, there was no significant difference 
between MA and oA. All groups performed significantly better on large 
separation trials compared to small separation trials (p < .05). Perfor-
mance correlated significantly with standardized measures of memory, 
visuospatial perception, and spatial attention (ps < .05), but not word 
reading or auditory attention.
Conclusions: using a new test and sDT, we found that age-related 
changes in spatial pattern separation may begin in middle age. We 
also found preliminary evidence for construct validity of our test in 
healthy adults.
Correspondence: Shannon Yandall DeJesus, Psychology, San Diego 
State University, 3778 Shasta Street, Unit D, San Diego, CA 92109, 
United States. E-mail: shannon.nicole.yandall@gmail.com

Visuopatial Functions/neglect/agnosia

L.G. aLTOMare, e. POLeJaeVa, C.n. sOzda, K.M. HeILMan 
& W.M. PerLsTeIn. The Influence of Traumatic Brain Injury on 
the Allocation of Vertical Spatial Attention.
Objective: research on disordered spatial attention has largely focused 
on hemispatial neglect in brain-lesioned patients, revealing differen-
tial allocation of attention to right versus left egocentric or allocentric 
hemispace. less research has examined visuospatial attention to vertical 
space, but several studies of healthy participants have demonstrated 
the presence of upward (i.e., vertical) attentional biases. The goal of 
this study was to learn if chronic moderate-to-severe traumatic brain 
injury (m/sTBi) survivors exhibit alterations in the alerting, orienting, 
and/or executive-control attention networks with regard to vertical 
visuospatial attention as assessed using the Attention network Task 
(AnT) which combines trial-wise Posner-type spatial cues and eriksen 
flanker targets.
Participants and Methods: 12 chronic m/sTBi patients and 12 demo-
graphically-matched neurologically-healthy controls (HCs) completed a 
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version of the AnT wherein trials were coded for cue and target locations 
above and below central visual fixation. Trial-wise reaction time (rT) 
and accuracy were acquired and subjected to mixed-model analyses of 
variance and planned contrasts.
results: Findings support the notion of an upward vertical attentional 
bias; collapsed across groups, median rTs were significantly faster when 
targets occurred above than below the central visual fixation (p<.0002). 
error rates were ~2 times greater for target locations below central 
fixation (p<.01); however, only HCs’ error rates differed as a function 
of target altitude as reflected in a significant group-related interaction 
term (p<.02).
Conclusions: Both groups showed an upward rT bias which was 
greatest to incongruent targets when compared to neutral and congruent 
targets. unlike controls, m/sTBi survivors did not exhibit the antici-
pated upward error-rate attentional bias. As alteration of spatial atten-
tion can be a major cause of disability, present findings suggest that  
m/sTBi survivors exhibit signs of altitudinal neglect that might benefit 
from treatment.
Correspondence: Lindsey G. Altomare, University of Florida, 4341 
Nw 49th St. Unit 103, Gainesville, FL 32606, United States. E-mail: 
galtomare@ufl.edu

O. bOuKrIna, P. CHen, n. VaTsa & a. barreTT. Linguistic 
Processing of Single Words in Spatial Neglect.
Objective: This study examined the contribution of orthographic and 
semantic characteristics of words to the rate of reading errors in indi-
viduals with spatial neglect, which is an acquired disorder with an 
impairment in attending to spatial locations contralateral to the injured 
cerebral hemisphere.
Participants and Methods: A hundred and ten participants with left-
sided spatial neglect after right brain stroke read (or spelled) aloud 1 
of 2 matched lists of 36 words, presented at the center of a computer 
screen one at a time. Presentation was self-paced. reading errors were 
scored as neglect (error in the left half of the word) or non-neglect.
results: To predict neglect or non-neglect errors, we used a stepwise 
regression with variables including word frequency, orthographic 
neighborhood (number of words that can be produced by changing a 
letter in a word of the same length), constrained bigram and trigram 
counts (number of words with the same 2- and 3-letter combinations 
in the same position), word length, concreteness, and imageability. The 
best predictors of neglect errors were word length and trigram count, 
F(2,71)=23.40, p<.001, accounting for 64% of the variance. longer 
length and greater number of trigram neighbors produced more neglect 
errors. The best predictor of non-neglect errors was bigram count. 
Although concreteness and imageability were correlated with the rate 
of neglect errors (respectively: r=-.36, p=.027; r=-.39, p=.011), they 
did not account for unique variance.
Conclusions: spatial neglect affects at least two levels of processing in 
single-word reading. At perception, longer word length predicts more 
neglect errors. At a deeper level of processing, the first half of a word 
is more likely to be read incorrectly when the word has more trigram 
competitors. We hypothesize that identifying a lexical representation 
among trigram competitors requires depictive capacity, which may be 
asymmetrically degraded in spatial neglect. Future studies are required 
to test the hypothesis.
Correspondence: Olga Boukrina, Ph. D., Stroke Rehabilitation Research, 
Kessler Foundation, 1199 Pleasant Valley Way, Kessler Foundation - 
Stroke, West Orange, NJ 07052, United States. E-mail: oboukrina@
kesslerfoundation.org

a.J. GOOd, M.K. HarrIs, a. FaLCHOOK, r. WaTsOn & 
K.M. HeILMan. A 34-Year Follow-Up Study on a Patient with 
Callosal Disconnection Neglect.
Objective: in 1984, Watson and Heilman reported a patient with a 
partial callosal disconnection following an infarction of the ante-
rior portions of the corpus callosum. This woman’s performance on 

line-bisection tasks revealed callosal disconnection neglect. The objec-
tive of this research is to reexamine this woman in order to gain infor-
mation on her recovery.
Participants and Methods: The patient completed visual line-bisection 
tasks in which horizontal lines were placed in different hemispaces and 
performed using both right and left hands.
results: There were no significant main effects for hand or spatial field, 
as there had been previously. The patient’s performance with her left 
hand did not differ significantly from her right, unlike her performance 
34 years ago in which each hand deviated to ipsilateral hemispace, inde-
pendent of the hemispace of line placement. Additionally, performance 
did not differ based on hemispace, independent of the hand used, as it 
had previously.
Conclusions: There were notable differences between this woman’s 
most recent performance on the line bisection and her previous perfor-
mance 34 years ago. in fact, unlike in the prior testing, this patient’s 
most recent performance resembled the performance of individuals in 
the previous healthy control group for whom differences in hand and 
hemispace were not found. This finding is significant in that it suggests 
this patient with partial callosal disconnection no longer shows the 
‘callosal disconnection neglect’ phenomenon, where each hand revealed 
ipsilateral deviation. instead, these results suggest that her hemispatial 
attentional biases have improved over time and are more closely aligned 
with the performance of normal control participants.
Correspondence: Allison J. Good, University of Florida, 6304 SW 95th 
Street, Gainesville, FL 32608, United States. E-mail: agood@ufl.edu

a. ManKOWsKa, M. HarCIareK, J.b. WILLIaMsOn & 
K.M. HeILMan. Right Hemispheric Dominance for the Allocation 
of Spatially Directed Focal Attention.
Objective: When bisecting horizontal lines, healthy adults deviate their 
attempted bisections toward the left of center (pseudoneglect). This bias 
has been attributed to right hemisphere dominance for spatial attention. 
Based on this right hemisphere attentional dominance hypothesis, it 
could be posited that healthy individuals might also detect or respond 
to stimuli presented in left space faster than those presented in right 
space. The aim of this study was to test this hypothesis.
Participants and Methods: Thirty-two healthy participants (19 
woman), aged 20-77, performed a Posner-type visual attention task 
where to the left and right of the central point two boxes were displayed 
in which an imperative stimulus could appeared. in each trial this stim-
ulus was preceded by a right or left preparatory cue (box highlighting) 
that was valid in 80% of the trials.
results: Participants responded faster to trials with valid than invalid 
cues, and this effect was significant for imperative stimuli presented 
in both left and right hemispace. With valid cues, the reaction times 
were shorter for the left than right-sided imperative stimuli; however, 
no similar effect appeared for invalid cues. This left-right asymmetry 
with valid cues was particularly strong in women, whereas age did not 
contribute to this effect.
Conclusions: Valid cues can both direct the allocation of spatially 
focused attention and also prepare the motor networks for action. 
However, if the left-sided cues with right hemisphere activation prepared 
the motor systems for action, then even miscues on the left should have 
reduced reaction times more than miscues on the right, but they did 
not. Therefore, our results suggest that the reduction of reaction times 
with valid left cues is related to the allocation of spatial attention. since 
this task did not require the allocation for global attention, it appears 
the right hemisphere is dominant for even allocating focal attention.
Correspondence: Aleksandra Mankowska, Master, Institute of 
Psychology, University of Gdansk, Jana Bazynskiego 8, Gdansk  
80-309, Poland. E-mail: aleksandra.wojtowic@gmail.com
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a. sMITH, J.r. sedGeWICK, b. WeIers & L. eLIas. Native 
Reading Direction Modulates Lateral Lighting Biases for 
3-Dimensional Stimuli.
Objective: native reading direction has been demonstrated to guide 
opposing lateral biases in visuospatial attention, which is speculated to 
influence preferences for visual stimuli. lateral preferences of lighting 
for 3-dimensional artworks have been investigated, though only tested 
in left-to-right reading populations. our objective was to further explore 
if native reading direction modulated preferential lighting choices for 
sculptures.
Participants and Methods: A virtual lighting paradigm was adminis-
tered via a computer task to native left-to-right (lTr) and right-to-left 
(rTl) readers. The task consisted of 44 trials of individual sculptures 
presented on a blank background, to which participants were instructed 
to manipulate a unidirectional light source to a position they perceived 
to most aesthetically illuminate the artwork.
results: support was found for our primary prediction; lateral lighting 
choices significantly differed between participants with native lTr and 
rTl reading systems. However, the directionality of preference was 
contrary to previous observational study of real-world lighting biases – 
rTl readers demonstrated a leftward bias, whereas no significant bias 
was exhibited by lTr readers.
Conclusions: our research highlights how native reading direction can 
guide perceptual judgments of visual stimuli. With respect to lighting 
bias, this was the second study to find an opposite preference relative 
to the cultural group, illustrating that behaviour measured from exper-
imental tasks can conflict with real-world biases.
Correspondence: Jennifer R. Sedgewick, Psychology, Arts and Science, 
University of Saskatchewan, 9 Campus Drive, Saskatoon, SK S7N 5A5, 
Canada. E-mail: jrs908@mail.usask.ca

d.n. zInK, C. bIrd, J.z. KIrKLand CaLdWeLL, J.b. MILLer 
& s.J. banKs. The Relationship Between Parietal Lobe Integrity 
and Neuropsychological Tests of Visuospatial Function.
Objective: Tests of visuospatial function are often administered in 
comprehensive neuropsychological evaluations. The neural correlates 
of these tests, using modern imaging techniques, are not yet clearly 
understood. They are generally considered assays of parietal function, 
but also to involve a widespread network of regions. in the current study 
we investigated the relationship between three commonly used tests of 
visuospatial function and lobar cortical thickness in each hemisphere.
Participants and Methods: Data of 383 patients (mean age=69.7, 
SD=10.6; 40% females; 88.3% right handed; mean years of educa-
tion=15.1, SD=2.7), that underwent a neuropsychological evaluation 
and Mri scans in an outpatient clinic, were included in the analysis. 
We examined the relationships between cortical thickness, as assessed 
with Freesurfer, and performance on three tests: Judgment of line 
orientation (Jolo), Brief Visuospatial Memory Test revised Copy Trial 
(BVMT-r-C), and Block Design (BD). using a series of linear regression 
models, one for each hemisphere and each test, we assessed which lobe’s 
overall cortical thickness primarily predicted test performance.
results: in the right hemisphere BD appeared best predicted by cortical 
thickness in the parietal lobe (R2=.168), Jolo by the temporal lobe 

(R2=.194), and BVMT-r-C by the parietal lobe (R2=.084). in the left 
hemisphere BD appeared best predicted by cortical thickness in the 
parietal lobe (R2=.159,), Jolo by the temporal lobe (R2=.194), and 
BVMT-r-C by the parietal lobe (R2=.104).
Conclusions: Constructional tests of visuospatial function appear to 
correspond with underlying cortical thickness of the parietal lobes, 
while visuospatial judgement tests appear to correspond to temporal 
lobe thickness. notably, BD was more sensitive to right sided parietal 
cortical thickness. Future research using voxel-wise techniques as well 
as connectivity techniques, including more diverse samples, may help 
further understanding of the regions and networks involved in visuo-
spatial tests.
Correspondence: Davor N. Zink, MA, Psychology, University of Nevada 
Las Vegas, 685 Helmhill Ave., Las Vegas, NV 89123, United States. 
E-mail: davor13nzp@gmail.com

aM Coffee break

11:30–11:45 a.m.

Plenary G (Kaplan Memorial Lecture). Language 
and the brain: From Past studies to Future 

aspirations

Presenter: nina F. dronkers

12:00–1:00 p.m.

n.F. drOnKers. Language and the Brain: From Past Studies to 
Future Aspirations.
Past approaches to the study of language and the brain have focused 
largely on the contributions of Broca’s and Wernicke’s areas. By using 
advanced neuroimaging techniques with individuals who have aphasia, 
we have now learned that language is an extraordinarily complex system 
that requires an extensive and interactive network of brain regions to 
sustain it. We have also learned that an intricate system of fiber path-
ways connect these regions together and has been underestimated in 
terms of its importance in supporting language. This information has 
advanced our understanding of how the brain processes language in 
important ways, while inviting future investigations to embrace novel 
approaches to the study of brain-behavior relationships.  
This lecture is intended to help the listener 1) compare past versus 
present methods of assessing brain-language relationships, and 2) incor-
porate localizationist models of language and cognition with a network 
perspective to better understand the neural mechanisms of language 
and cognition.
Correspondence: Nina F. Dronkers, PhD, University of California,  
Davis / VA Northern California Health Care System, 150 Muir Rd (126s), 
Martinez, CA 94553, United States. E-mail: dronkers@ucdavis.edu

saTurday aFTernOOn, February 4, 2017

Kaplan Lecture Luncheon: a Taste of new Orleans

1:00–2:00 p.m.
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