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DISCLOSURE

• This presentation is based on work supported, in part, by 

the Department of Veterans Affairs, but does not 

necessarily represent the views of the Department of 

Veterans Affairs or the United States Government.



LEARNING OBJECTIVES

• 1. Describe the neuropsychological presentation of treatment-

seeking Veterans with history of concussion and persistent 

cognitive complaints. 

• 2. Identify both neurological and non-neurological factors 

impacting functioning in this population 

• 3. Recognize treatment options for individuals with cognitive 

complaints in the post-acute period following concussion



INTRODUCTION



TRAUMATIC BRAIN INJURY (TBI)

• Insult to the brain caused by an 
external physical force 

• Produces a diminished or altered 
state of consciousness

• Results in impairments in physical, 
cognitive, behavioral, and/or 
emotional functioning

• Presence of a TBI is determined by a 
thorough  history 



CRITERIA FOR SEVERITY OF TBI

85%

VA/DOD, 2016.

About 42 million people sustain concussions annually 



POSTCONCUSSIVE SYMPTOMS

VA/DOD, 2016.

Common symptoms include headache, dizziness, 

problems with attention and concentration, fatigue, 

sleep difficulties, and irritability (Broshek, De Marco, & 

Freeman, 2015; Carroll et al., 2004; Lovell et al., 2006). 



TBI COURSE
• Barring any intervening causes, the trajectory of recovery of 

cognitive symptoms is improvement or plateau

• In the vast majority of cases, cognitive symptoms of mild TBI 
resolve within 1 week

• World Health Organization - except in rare cases, objective cognitive 

deficits attributable to the concussive event do not persist beyond three-

months post-injury (Carroll et al., 2004). 

• Despite this, for a sizable minority of cases [15-30%;] symptoms do not 

resolve as expected (Belanger et al., 2009)



VETERANS



http://dvbic.dcoe.mil/dod-worldwide-numbers-tbi



~20% of OEF/OIF Veterans have 

sustained a concussion



• 56,695 Iraq/Afghanistan Veterans enrolled in VA healthcare have been 

evaluated or treated for conditions possibly related to TBI (Bagalman, 2013; 

Sayer et al., 2009). 

• 40% of patients with a history of mTBI reported at least one post-concussive 

symptom one year post-injury

• Veterans with persistent postconcussive symptoms use 2-3 times more medical 

visits than peers, with treatment averaging two years (King, Wade, & Beehler, 

2014). 

• High rates of comorbidity between TBI and mental health conditions, 

particularly PTSD

• In Veterans with a history of mild TBI, rate of PTSD is 43.9% compared to 16.2% in those with other 

types of injuries and only 9.1% in those without physical injuries 

VETERANS



VETERANS

• Examination of over 13000 records of veterans screened 

for TBI found that over 80% of those with positive screens 

had psychiatric diagnoses

• 3 times greater likelihood of PTSD

• 2 times greater likelihood of depression

• 2 times greater likelihood of substance use disorder  (Carlson et 

al., 2010)



VETERANS PRESENTING FOR TREATMENT OF 
COGNITIVE COMPLAINTS

• 411 Veterans with history of concussion presented with 

cognitive complaints

Jak et al., 2015



TREATMENT

• Cognitive-related difficulties can be treated 

symptomatically, regardless of the etiology of the 

symptom. 

• stress management 

• cognitive behavioral interventions 

• In concert with optimizing overall health (e.g., sleep 

hygiene, pain management, dizziness management) and 

comorbid conditions (e.g., PTSD, MDD, anxiety disorder, 

SUD). 



TREATMENT

• Psychoeducation and expectation management are key to 
improvement in cases of protracted recovery following mTBI
• What is a TBI or concussion

• Expected symptoms

• Expected recovery

• Discussion of comorbid conditions and contributions to cognitive 
functioning

• Use principles of risk communication 

• provide reassurance, 

• promote normalization

• minimize perception of disability

• reduce perception of neurologically-based deficits 

• guide treatment based on symptoms and functional needs



TREATMENT OF MILD COGNITIVE DEFICITS

• Gold standard treatment for mTBI related cognitive deficits

• Psychoeducation about TBI (Mittenberg, Canyock, Condit, & Patton, 2001)

• Expectation management regarding recovery from symptoms (Mittenberg et al., 2001)

• Compensatory cognitive rehabilitation (Cicerone et al., 2000)

• Effective in improving cognitive/daily functioning and mood in OEF/OIF veterans with a history of 

TBI (Twamley et al., 2014; Huckans et al., 2010)

• Cognitive Symptom Management and Rehabilitation Therapy (CogSMART):

• 10-weeks, Manualized

• Compensatory strategies : prospective memory/life organization, attention and 

concentration, learning and memory, and executive functioning 

• Focus on internal (e.g., mnemonics) and external (e.g., effective use of calendars or smart 

phones) strategies

• Psychoeducation about TBI, postconcussive symptoms, and mood symptoms 



www.cogsmart.com



COGSMART

Pilot work & clinical trial data have shown CogSMART is 

associated with:

• Decreases in mood symptoms

• Decreases in post-concussive symptoms

• Objective improvements in attention, memory, & executive 

functioning 

• Increases in life satisfaction

• Improvements persist for at least 6 months post treatment

Huckans et al., 2010 ; Twamley, Jak, et al., 2014; Twamley at al., 2014







PERSISTENT POSTCONCUSSIVE
SYMPTOMS

(Iverson & Lange, 2003)

70-80% of healthy participants met DSM–IV (79.6%) or ICD-10 (72.1%) self-

report criteria for Postconcussive Syndrome

• Occur readily in healthy individuals with no history of concussion

• No symptom unique to only mild TBI

• Symptoms overlap with one or more other conditions



PERSISTENT POSTCONCUSSIVE
SYMPTOMS

• Initial concussive event may have resulted in expected post-concussive symptoms

• Persistence of these symptoms beyond the expected recovery period is likely independent of, or 

at best only indirectly related to the concussion. 

• Poor pre-injury coping increases likelihood of adopting maladaptive coping strategies following 

concussion 

• Psychological factors likely play a large role in symptom persistence in persistent symptoms 

following concussion

• “good old days” bias

• Iatrogenic effects

• Non-specificity of symptoms contributes to the challenge in treating them 

• Symptoms that persist beyond the expected period of recovery also become more intractable 
and difficult to treat (Mittenberg, Tremont, Zielinski, Fichera, & Rayls, 1996). 



NEUROPSYCHOLOGY OF PTSD

• Cognitive deficits associated with PTSD (Vasterling et al. 2002)

• Attention

• Learning and verbal memory

• Working memory

• Executive functions – inhibition, interference

▪ Deficits align with limbic and paralimbic regions – prefrontal regions subserving arousal 

regulation and inhibition

• PTSD is associated with longer lasting cognitive difficulties than mTBI (Vasterling et al., 

2012).  

• May also be associated with worsening cognition over time

• Those with PTSD are twice as likely to develop dementia than those without (Yaffe et al., 

2010). 

• With time and ongoing symptoms, neuronal systems in those with PTSD may become 

overresponsive, leading to worsening cognition over time.  

• Stress sensitization - stress leads to changes in neurotransmitter/neurohormonal

responses, that can create or exacerbate PTSD symptoms



Fig. 1 Potential role of executive dysfunction in the development of PTSD. 

Aupperle et al., 2012

NEUROPSYCHOLOGY OF PTSD



OVERLAPPING SYMPTOMS

• Postconcussion Syndrome 
(PCS)
• Insomnia

• Impaired memory

• Poor concentration

• Depression

• Anxiety

• Irritability

• Headache

• Dizziness

• Fatigue

• Noise/light intolerance

• PTSD

• Insomnia

• Memory problems

• Poor concentration

• Depression

• Anxiety

• Irritability

• Stress symptoms

• Emotional numbing

• Avoidance



VETERANS PRESENTING FOR TREATMENT OF 
COGNITIVE COMPLAINTS

• 411 Veterans with history of concussion presented 

with cognitive complaints

• Less than 30% of Veterans with a history of 

concussion had objective deficits upon formal testing

• ~85% had PTSD or other comorbid mental health 

concerns

Jak et al., 2015



Veterans Presenting for Treatment of Cognitive 
Complaints



Veterans Presenting for Treatment of Cognitive 
Complaints

Jak et al., 2015



VETERANS PRESENTING FOR TREATMENT OF 
COGNITIVE COMPLAINTS

• Often, have subjective complaints that are not supported by objective testing. 

• 30% of this clinical sample have poor performance on effort measures when 

there is no other obvious secondary gain – comparable to forensic rates

• Despite generally high levels of depression and PTSD among OEF/OIF Veterans 

with a history of mild TBI, these symptoms/diagnoses were significantly more 

prominent among those who performed poorly on PVT’s. 

• In the context of a failure to find differences in injury variables between PVT 

groups.

• Not surprisingly, Veterans who failed PVTs performed significantly worse on 

almost all neuropsychological measures administered  

• However, mean scores in both groups generally were within the normal range



TREATMENT

Model of dynamic relationship between etiology, symptom development 

and persistence, and treatment in comorbid PTSD and TBI.

Adapted from Vasterling, Bryant, and Keane (2012).



PTSD TREATMENT

▪ Cognitive Processing Therapy (CPT), a cognitive 

behavioral treatment (CBT) for PTSD

▪ Manualized 12-week treatment, 50 min sessions

▪ Focuses on identifying the content of trauma-related 

thoughts & beliefs and addressing their impact on 

emotions and behaviors  

▪ Patients are taught to recognize and challenge thought 

patterns 

▪ Themes: trust, safety, power/control, self-esteem, 

intimacy

▪ Lots of empirical support for its efficacy and 

effectiveness



CASE STUDY - CPT ONLY

Boyd et al., 2015

• Improvements in Visual Attention and Processing Speed

• Resolution of stuttering



TREATMENT

Fig. 1. Model of dynamic relationship between etiology, symptom development and persistence, and 
treatment in comorbid PTSD and TBI.
Adapted from Vasterling, Bryant, and Keane (2012).



• Enhanced Cognitive Rehabilitation to Treat Veterans with 

Comorbid TBI and PTSD; aka – SMART-CPT

• Integrates compensatory cog rehab principles into Cognitive 

Processing Therapy (CPT) to target comorbid PTSD/TBI

• Hybrid treatment is 12 weekly sessions, 75 min/session

• SMART-CPT keeps all aspects of CPT and adds:

» Psychoeducation regarding TBI and comorbidities

» Select compensatory cog rehab principles

»More concrete language

» Repetition of key points, written summaries

» Built in breaks

» Simplified/restructured homework pages

Hybrid Treatment: SMART-CPT

DoD Award W81XWH-11-1-0641

Jak et al., 2015









PARTICIPANTS



CHANGE IN MENTAL HEALTH AND 
NEUROBEHAVIORAL  SYMPTOMS



CHANGE IN COGNITIVE 
FUNCTIONING 

P=.01 P<.01

P<.05 P<.05



SUMMARY

▪ Individuals with a history of concussion and persistent post-concussive 

symptoms can successfully complete structured and empirically supported 

mental health therapies with or without modifications

▪ Both CPT-C and SMART-CPT resulted in clinically significant reductions in 

PTSD and post-concussive symptomatology as well as improvements in 

quality of life and objective cognitive functioning 

▪ Adding cognitive rehabilitation to mental health treatment does provide 

differential benefit in the cognitive domains of attention, 

learning/memory, and novel problem solving



VETERANS PRESENTING FOR TREATMENT OF 
COGNITIVE COMPLAINTS

• 411 Veterans with history of concussion presented 

with cognitive complaints

• Less than 30% of Veterans with a history of 

concussion had objective deficits upon formal testing

• ~85% had PTSD or other comorbid mental health 

concerns

Jak et al., 2015



POLYTRAUMA CLINICAL TRIAD

Lew et al., 2009



POLYTRAUMA CLINICAL TRIAD

• 42-64% of Veterans with history of TBI experience this triad  

(Taylor et al., 2012). 

• Local data - 81% of OEF/OIF/OND Veterans with a history of 

mTBI with persistent cognitive complaints are also diagnosed 

with PTSD and endorse moderate (or higher) pain. 

• High level of comorbidity complicates recovery from any of 

the components of the triad and magnifies difficulties with 

cognitive functioning. 



POLYTRAUMA CLINICAL TRIAD



POLYTRAUMA CLINICAL TRIAD

• Pain severity and interference were positively correlated with PTSD 

symptoms (r’s > .27, p’s < .007) and postconcussive symptoms (r’s > .56, 

p’s < .001) and negatively correlated with a neuropsychological 

measure of attention/working memory (WAIS-4 Digit Span, r’s < -.36, 

p’s < .024). 

• Neither CPT nor SMART-CPT notably decreased pain symptoms

• Pain ratings at baseline moderated decreases in PTSD symptoms -

greater pain severity and interference at baseline were associated with 

poorer treatment response (less of a reduction in PTSD symptoms)

• These relationships remained significant even when controlling for 

baseline postconcussive symptoms 



POLYTRAUMA CLINICAL TRIAD

• Greater pain interference at baseline was also associated with less 

reduction in postconcussive symptoms from pretreatment to follow-up 

• This relationship remained significant even when controlling for 

baseline PTSD symptoms. 

• Pain ratings did not, however, moderate cognitive outcomes

• Pain ratings were also significantly higher in those who dropped out 

of treatment. 

• Similarly, number of sessions attended was negatively correlated with 

pain severity and pain interference. 



POLYTRAUMA CLINICAL TRIAD

• Experience of pain in those with a history of concussion may be 

driven more by depression and pain catastrophizing than by 

pain intensity, especially in those already prone to 

overreporting of symptoms (NSI Validity 10)

• despite no group differences on TBI injury variables

• Pain catastrophizing was a significant predictor of executive 

functioning, even when controlling for TBI injury variables, 

gender, pain intensity, depression, and PTSD symptom severity 

(β = -.020; p = .037). 

• Pain catastrophizing was not a significant predictor of 

processing speed, learning/memory, or attention.



RETHINKING CONCEPTUALIZATION 
AND TREATMENT

• Guidelines recommend symptomatic treatment headache, light 

sensitivity, or even cognition 

• Symptomatic treatments may not completely address the 

underlying root of the dysfunction but systematic treatments 

targeting the full constellation of symptoms are lacking. 

• Persistent symptoms after concussion are largely influenced by 

non-neurological factors, with psychological factors as well as 

environmental stress, and comorbid conditions (e.g., chronic pain, 

sleep disturbance) contributing significantly to complicated 

recovery following concussion (McCrea, 2008).



RETHINKING CONCEPTUALIZATION 
AND TREATMENT

• Somatic Symptom and Related Disorders (DSM-5). 

• Presence of physical or cognitive symptoms that suggest a general 

medical condition, however are not fully explained by the medical 

condition and are more fully explained by a mental health condition, 

and in most cases are not intentionally produced.

• Persistent postconcussive symptoms can continue for years 

following the expected period of recovery

• Often out of proportion to the severity of the injury

• Often not confirmed on formal medical, functional, or 

neuropsychological assessment 

• ‘



PERSISTENT POST-CONCUSSIVE SYMPTOMS AS 
A SOMATIC SYMPTOM DISORDER  

• In most cases symptoms 

are not intentionally 

produced. 

• Cogniform Disorder (Delis 

and Wetter, 2007)



PERSISTENT POST-CONCUSSIVE 
SYMPTOMS AS A SOMATIC SYMPTOM 
DISORDER 

• Functional cognitive disorder’ 

• persistent cognitive symptoms that are inconsistent with objective 

neuropsychological tests, not compatible with known neurological or 

medical conditions, cannot be better explained by other diagnoses, 

cause distress and/or impairment in daily functioning, and do not 

progress (thought can fluctuate) over time (Pennington, Hayre, Newson, 

& Coulthard, 2015).  

• 1/3 of those under age 60 who were assessed had medically 

unexplained or functional cognitive symptoms (Pennington et al., 2015). 

• Almost 75% of those with a history of mild to moderate TBI referred for 

clinical assessment and treatment of cognitive symptoms had invalid 

neuropsychological assessments or objective cognitive functioning within 

normative expectations (Jak et al., 2015).



BIOPSYCHOSOCIAL MODEL

• Within this framework, psychological interventions that target learning to recognize and 

subsequently break the connections of this negative cycle, hold great promise for this 

population

PRE-DISPOSING FACTORS

(Injury context, pre-morbid mental health, personality, 

expectations, coping style, vulnerabilities)

PRECIPITATING FACTORS

(Concussive event, polytrauma, concurrent psychological trauma)

AFFECT

Anxiety, depression 
BEHAVIOR

avoidance

Persistent Post-

Concussive 

Symptoms

COGNITION

external locus of 

control, expectation, 

somatic focus

PERPETUATING FACTORS

Figure 1: Theoretical Model of Persistent 

Post-concussive Symptoms



MMPI OF PERSISTENT POST-CONCUSSIVE 
SYMPTOMS

• 59 consecutively clinically referred Veterans completed 

the MMPI-2 RF

• 87% scored within the “possible over-reporting” range on 

one or more validity scales 

• Clinical scale elevations were similarly high (T-scores > 65)

• cognitive (COG; 84.8%) 

• somatic (RC1; 82.6%)

(Jurick et al., under review) 



MMPI OF PERSISTENT 
POST-CONCUSSIVE SYMPTOMS

• Civilian studies using the MMPI-2/MMPI-2-RF scales have 

demonstrated a “paradoxical effect” 

• those with history of concussion have higher elevations on scales 

thought to measure psychogenic components to physical and 

somatic complaints such as the Hypochondriasis (Hs), Hysteria 

(Hy), and RC1 (Somatic Complaints) scales compared to those with 

moderate to severe TBI (Thomas & Youngjohn, 2009; Youngjohn, 

Davis, & Wolf, 1997).  



BUT WHAT ABOUT…

• Multiple concussions?

• Repetitive sub-concussive blows?

• Chronic Traumatic Encephalopathy?

• Increased risk for dementia?



CHRONIC TRAUMATIC 
ENCEPHALOPATHY (CTE) 

• Punch Drunk, Dementia Pugilistica

• CTE terminology arose in the 1940s

• Regained prominent attention with Omalu’s publication on 

pathology findings of 2 retired NFL players

• Can only be diagnosed definitively with post-mortem 

neuropath exam



CTE

• Behavior, mood, and 

memory/cognitive changes prior 

to death

• Neurofibrillary tangles but less 

evidence of plaque accumulation, 

AB plaques not a consistent 

feature of CTE

• Axonal injury, degeneration, 

myelinated fiber loss and white 

matter atrophy  - axonal injury 

likely plays role in initiating the 

p-tau pathology



CTE

• Mild enlargement of frontal and temporal horns -

hippocampal volume inversely related to total years of 

play

• Prominent perivascular spaces in white matter in temporal 

lobe

• In more advanced cases, atrophy



CTE

• Has been found in Rugby, Baseball, Soccer, Ice Hockey, 

football, boxing, domestic violence, chronic head banging

• Cerebellar abnormalities seem unique to boxers

• Disruptions seem most severe at impact locations

• Risk correlates best with total head trauma, both 

concussive and subconcussive



CTE

• Acceleration-deceleration injury causes tau protein, normally 

associated with microtubules in axons, to become abnormally 

phosphorylated, misfolded, aggregated and cleaved

• Generates neurotoxic tau peptide fragments 

• How this combo of axonal injury, breach of blood-brain barrier, 

neuroinflammation develop into progressive deterioration 

remains to be determined

• Other factors – genetics, gender, physiological stress, 

environmental exposures



CTE

• No published cross epidemiological or prospective studies 

• Current evidence is limited

• Any effect of subconcussive blows is likely to be small and 

in a select group of individuals

• WHILE ALL CTE APPEARS TO RESULT FROM REPETITIVE 

BRAIN TRAUMA, NOT ALL REPETITIVE BRAIN TRAUMA 

RESULTS IN CTE.



CONCLUSIONS

• TBI should always be considered and assessed

• Just because someone had a TBI does not automatically mean that should 

be the focus of treatment if other conditions are more primary

• Treat the primary condition(s) that explains the most symptoms

• Symptoms that persist beyond the expected period of recovery 

following concussion are strongly linked to non-neurologic variables 

• Reducing emotional distress in Veterans also reduces neurobehavioral 

symptoms reporting and improves cognitive functioning

• Integrated treatments targeting constellations of symptoms or somatic 

focus also can be beneficial



CONCLUSIONS

• The evidence that multiple concussions/subconcussive blows 

can induce neurological changes and raise risk for poor 

cognitive aging outcomes is not incompatible with the 

research that indicates comorbid mental health conditions 

are significant contributors to functional changes and 

should be the primary target of treatment for persistent 

post-concussive symptoms. 

• Neuropsychologists are optimally suited to bridge this 

duality


