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 Anomia is the predominant and oftentimes most 
functionally limiting problem in aphasia

 NEED for more nonfluent, agrammatic aphasia 
presentations:
• Increase production of content words in a 

sentence (subject, verb, (object))
• Increase specificity/accuracy of those words

 NEED for more fluent presentations (with more 
empty, general or jargon output):
• Increase specificity of words
• Reduce general/jargon/pronoun output

 Lexical retrieval is at the heart of both 

Fruit Eat

Sweet, 
skin/peel

Tree, 
grocery 
store

Use to make 
pies

Nutrition

See Boyle (2010) for review

Semantic Feature Analysis
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Fruit Eat

Sweet, 
skin/peel

Nutrition

Activation of shared features results in spreading activation 
to other category members

Use to make 
pies

GENERALIZATION.

Tree, grocery 
store

See Boyle (2010) for review

 Improvement generally observed in trained 
words (typically nouns).

Some generalization to untrained words, 
best when semantically related to trained 
items.
•Also, atypical (e.g., ostrich) to typical 
(cardinal) exemplars (Kiran & Thompson, 2003)

 Limited generalization beyond single 
words/nouns.

See Boyle (2010) for review

Does not address the clinical need of improved lexical 
retrieval in sentences and discourse.

 To promote increased lexical retrieval for 
untrained concepts/words in
•Sentence production
•Discourse
•Words accurately convey thoughts 
and ideas (functional)

 For persons with more sparse/nonfluent
and fluent/empty production

 To spoken and written modalities
Within and across languages in bilinguals

Generalization

Specificity
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Salient, relevant, engaging and 
challenging for participants

Easily portable with minimal 
materials and preparation for 
clinician 

(Edmonds & Mizrahi, 2011; Ferretti, McRae, & Hatherell, 2001; Herlofsky & Edmonds, 
2013; McRae, Hare, Elman, & Ferretti, 2005)

Janitor Clean
Spend Money

Chauffeur Drive
Roll Dice

Measure Ruler

Skate Arena

AGENT VERB PATIENT

Seamstress

Fabric

Chef

Sugar

LumberCarpenter

WindowsMy wife

MeasureKitchen Cup

Edmonds, Nadeau & Kiran (2009)

SALIENCE
 “ . . . [T]hematic role assignment involves detailed experiential 

knowledge that is highly specific to events denoted by individual 
verbs.” (McRae, Hare, Elman, & Ferretti, 2005) 

 Thematic role concepts are formed…through everyday experience 
with the entities and objects that play specific roles in specific types 
of events. (McRae, Hare, Elman, & Ferretti, 2005)

SEMANTIC BREADTH/GENERALIZATION
 One verb/event can have a multitude of related thematic roles, 

potentially representing a large network of schemas/semantic 
relationships
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AGENTS
PATIENT
S

INSTRUMENTS

LOCATIONS

MEASURE

Fruit Eat

Sweet, 
skin/peel

Tree, 
grocery 
store

Use to make 
pies

Nutrition

See Boyle (2010) for review

Semantic Feature Analysis

o Verbs prime 
semantically related 
verbs (sweep-dust)
(Rösler, Streb, & Haan, 2001)

o Findings from 
previous semantic 
treatments for nouns 
and verbs (Kiran & 
Thompson, 2003, Raymer & 
Ellsworth, 2002)

o VNeST findings 
(Edmonds et al. (2009); 
Edmonds & Babb (2011), 
Furnas & Edmonds (2014), 
Edmonds et al. (2014a,b))

Edmonds & Babb, 2011

GoldProduce

PatientNurse

Seamstress

Fabric

Chef

Sugar

LumberCarpenter

WindowsMy wife

Measure

Weigh

JewelerCashier

MeatButcher

P
otential 

generalization

Increased lexical retrieval 
of words in discourse

P
otential 

generalization
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 Verbs are central to syntax/sentence construction and meaning 
(semantics) of sentences.

 Semantic “verb networks,” consisting of a verb and its related 
thematic roles, develop neural connections through experience 
and world knowledge (e.g., Ferretti, McRae, & Hatherell, 2001). 

 These experiences and knowledge are retained in aphasia.
 Targeted, systematic, and salient activation of these networks 

may increase activation of the concepts and associated word 
retrieval within sentence production and/or discourse, 
potentially aiding communicative effectiveness.

 One verb/event can have a large network of semantic 
relationships that can activate related networks, potentially 
promoting widespread generalization to untrained concepts.

 Centrality of semantics can also support generalization to 
writing and to both languages in persons with bilingual aphasia.

See Edmonds (2014)



12/29/2017

6

Step 1: Generate agents &  patients

Who WhatVerbsMeasure

Wife Windows

Chef Flour

Carpenter Lumber

Step 2: Read responses aloud.

“Wife measure windows”
“Carpenter measure 
lumber”
“Chef measure flour”

Step 3: Expand one schema

Wife Windows

Where

Why

When

In the living room

Measure
M

Need new curtains

Last weekend

Step 4: Semantic judgment of sentences  (N=12)

Correct:The surveyor measures land.
Incorrect agent:The doctor measures the door.
Incorrect patient:The chef measures the plant.
Reverse:The skirt measures the seamstress.

Step 6: Repeat Step 1 (without cues)

10 verbs, 2x week,  2 hours

Step 5: Independently produce verb

Seamstress

Fabric

Chef

Sugar

LumberCarpenter

WindowsMy wife

Measure

Spoken or Spoken + Written

Participants produce an average of 
14 different agents (subjects) and 
patients (verbs) per verb over 
course of treatment (10 verbs, 10 
weeks)

Edmonds, Mammino & Ojeda (2014)

Type Examples of Responses
Prototypical Quarterback-throws-football

Woman-carries-pocketbook
Personal Boss-drives-big truck

“Fluffy”-shakes-toy
I-read-funny pages
I-measure-car bumper (for job)
Uncle-boils-shrimp
“Nancy” (wife)-sews-curtains

Encyclopedic/
world knowledge

Judge-reads-constitutional law

Ox-pull-wagon
State police-weigh-trucks
Benjamin Franklin-fly-kite
Mrs. Clinton-writes-biography

Other Mad scientist-boil-head of Frankenstein
Vampires-bite-humans

Edmonds, Mammino & Ojeda (2014)
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Set 1 Set 2
Measure Weigh
Throw Kick
Sew Knit
Read Write
Fly Drive

Bake Fry
Tow Push
Chop Slice
Scrub Wash
Deliver Send

Mix Shake

Transitive

Semantic pairs

Different semantic 
categories

10 verbs cycled

About 3 hours/week, 2 
times/week

Average of 10 weeks

Fairly standard dosage 
and length

Single word naming
• Nouns/objects
• Verbs/actions

Sentences unrelated 
to treatment (N=36) (Thompson, 2011)
• The boy is washing the clothes

Discourse (Nicholas & Brookshire, 1993)
• Personal (“Where live.”)
• Procedural (“Dishes.”)
• Static picture
• Sequential picture

Object and Action 
Naming Battery 

(Druks & 
Masterson, 2002)
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Kertesz, 1982

UTTERANCE SV(O)? REL? COMPLETE?
The tree is open. Yes No No

The son is flying a kite Yes Yes Yes

To walk through the step. No No No

A little guy with some sand 
on the shore with his hands 
the sand.

No Yes No

Edmonds, Nadeau, & Kiran, 2009

%Complete 
Utterances
in Discourse 

Analysis

PRIMARY 
MEASURE

See Edmonds (2016) for a Review
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Severe
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(51-74)

Mild
(75-93.8)
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1. Edmonds, Nadeau, & Kiran (2009)

2. Edmonds & Babb (2011) 4. Edmonds, Mammino, & Ojeda (2014)

3. Furnas & Edmonds (2014)
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2. Edmonds & Babb (2011) 4. Edmonds, Mammino, & Ojeda (2014)

3. Furnas & Edmonds (2014) 5. Kwag et al (2014)
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More than half of 22 participants improved 
on every generalization outcome measure –
Preliminary Efficacy (e.g., Robey, 2004)

 Percentage of participants showing 
improvement across 5 studies

 See Edmonds (2016) and previously published VNeST studies for 
details .

#pts
Noun 
Naming 

Verb
Naming Sentences

Discourse
% CompUtt

WAB
>5 pts CETI

22 82% 53% 70% 53% 73% 100%

 10 items for 3 hours/week for avg of 10 weeks. 
Korean: 45-50 min for 2 times/wk for 10 weeks.

 Training verbs and nouns as a cohesive unit promotes 
generalization to single nouns AND verbs.

 Training 2-place verbs results in robust improvement 
to 1-place verbs in sentences 

 Consistent with Complexity Account of Treatment 
Efficacy (Kiran, 2007Kiran & Thompson, 2003; Thompson, et 
al., 2003)

 Also generalization to comprehension and writing
 Do not have to start with single words and build—can 

integrate nouns and verbs and start with 2-place verbs  
See Edmonds (2014, 2016)

P1-TCMA P2-TCMA P3-Cond P4-Cond

Test Pre Post Pre Post Pre Post Pre Post

WAB 76.4 82.5 78.5 86.4 73.8 81.2 70.6 82.3
Noun 
naming 71.7 81.7 86.7 91.7 40.7 58.3 44.0 68.0

Verb 
naming 72.7 86.4 59.1 72.7 80.9 95.2 52.0 53.3

Sentences 54.2 91.3 56.5 86.9 76.2 90.5 30.6 56.6

Discourse
%Complete
Utterance

52.0 82.1 50.9 67.8 62.5 90.8 50.4 52.8

(Edmonds, Nadeau & Kiran, 2009)
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 Four categories according 
to people with aphasia:
• Basic Needs (eating)
• Expressing Health
• Life skills (using phone)
• Social needs (dinner 

conversation)

Lomas et al., 1989

Test-retest correlation 
= 0.94. SE=5.87

0.00
10.00
20.00
30.00
40.00
50.00
60.00
70.00
80.00
90.00

Pre-CETI Post-CETI Maint-CETI

Pre Post P value Maint P Value
32.61 65.28 .008 58.29 .008

 Because VNeST fundamentally targets semantics 
and is not language-dependent, can potentially be 
effective in other languages.

 Kwag, Sung, Kim, & Cheon (2014) showed 
generalization in 3/3 monolingual Korean 
speakers with aphasia. 
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 3 participants
 12 verb semantically 

related pairs
• 열다 (To open) 닫다 (To close)
• 먹다 (To eat) 마시다 (To drink)
• 당기다 (To pull) 밀다 (To push)

 2 times/week, 45-50 
minutes each

 Word order different
• Agent – Patient – Verb

Kwag, Sung, Kim, & Cheon (2014) 

Trained

 The semantic system is shared 
by both lexicons in bilingual 
speakers, so can potentially get 
(crosslinguistic generalization 
(e.g., Edmonds & Kiran, 2006; Faroqi-Shah 
et al. (2010).
Evidence in Hebrew/English 
speaker (Lerman, Goral & Edmonds, 
Academy of Aphasia, 2017)

 Evidence from Spanish/English 
bilingual in written modality 
(Edmonds, Obermeyer & Swanson, in 
preparation)

“Apple" “Manzana”

/æpl//æpl/ /mansana/

Semantic 
system
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Examined mechanisms of 
improvement.

In sentences and discourse
• Increased Lexical Retrieval generalizes to 
improved production of correct subject-
verb-object sentences (and more complex 
sentences for some).

Observed in 
• fluent and nonfluent aphasia 
• across severity range (from mild to severe)
• (No pattern of improvement based on 
aphasia type or severity)

E.g., Edmonds, 2016; Edmonds, Obermeyer & Kernan, 2014

• Strainer :11 (um) :08 soap :02 in 
(um) :12 a wash basin :05 
contains (th*) water.

• Embdy all the soapy dishers I 
mean (um) :05 all of the pot/s 
and pans.

• Scrubbing them.
• Use a thing of warm water.
• And putting in them in the bin.

• You put the dish rainer down.
• Put a little (s* um s* k*) soap 

:03 in a water.
• And you dump the whole thing in 

there the dirty dishes :05 and 
(uh :03) a sponge.

• I carryin' some sponge.
• And you :03 hose 'em op no.
• Make the :03 hot water :06 

come outta the baucets.
• And :06 me scrubbing them op. 
• I scrubbin' them op.
• And you put :06 put the them in 

the (sti* diksh*) dish (:04 dis* 
uh) oh (na* dis*) dish.

• You know like :02 the (:02 
dishwash*) no :03 dish>

• Put it in the dish drainer.

Washing Dishes – 6 
weeks post-tx

Washing Dishes –pre-tx

Example of 
Improvement in 
discourse in 
person with 
nonfluent aphasia 
(TCMA)
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Based on analysis 
(Edmonds et al., 2014)

Explicitly trains 
SVO structure

 Independent verb 
retrieval

Promotes self-
monitoring

Constraints to 
promote 
specificity (e.g., ARCS, 
Rogalski & Edmonds, 2008)

 - 8:39 – Start time
 Okay (um) I'm gonna pretend that this 

is in (uh) somewhere in (um) Indiana.
 Okay this is (um)> 
 Me and my friends actually took a ride 

to go towards (um) Kentucky.
 Before we got there, we got lost. 
 And we were we actually (:02) at the 

stop to.
 A nice man that (uh) told us. 
 That we're in the wrong area. 
 Oh that's that’s> 
 So we had the the map. 
 And he told us how to get there. 
 ; :03 
 And it looks like (um) while we were 

(:02) goin’ the right way. 
 ; :05 
 While the farmer was planting some 

plants. 
 ; :04 
 We went around the the area again to 

(um) to see> 
 We got lost again (:04) with the with 

the the farmer. 
 That's what it looks like. 
 Okay.
 - 10:21 – End time (102 seconds, 

total)

They are fighting over their house. She left 
to come back to the house with the car sack.

TOOK A LONG TIME AND WAS EFFORTFUL.
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Bock and Levelt, 1994

Object 
recognition 
system

Semantic system

Phonological 
output lexicon

Phonemes

Orthographic 
output lexicon

Graphemes

apple

/æ/   /p/   /l/

apple

VNeST conducted on computer with 
spoken then typed responses.

 10 weeks, 2x/week for approximately 3.5 
hours/week, 10 verbs

 Proposed mechanism of improvement: 
↑Lexical retrieval → SVO and increased self 
monitoring in spoken and written 
responses (sentences and discourse)

Standardized Measures Pre-tx
Western Aphasia Battery part 1 86.9

Anomic
Western Aphasia Battery part 2 - Reading 79.9 (R)

Western Aphasia Battery part 2 - Writing 62.5 (W)

Cognitive-Linguistic Quick Test Mild

Naming Pre-tx
O&A nouns-written (N=42) 67.5

O&A verbs-written (N=42) 80%

O&A nouns-spoken (N=42) 92.5%

O&A verbs- spoken (N=42) 92.5%

Functional Comm’n Questionnaire Pre-tx
Aphasia Communication Outcome Measure (ACOM) 
(SE=3)

57.5
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Standardized Measures Pre-tx Post-tx
Western Aphasia Battery part 1 86.9

Anomic
89.7

Western Aphasia Battery part 2 - Reading 79.9 (R) 82 (R)

Western Aphasia Battery part 2 - Writing 62.5 (W) 93.5 (W)

Cognitive-Linguistic Quick Test Mild Mild

Naming Pre-tx Post-tx
O&A nouns-written (N=42) 67.5 73.8

O&A verbs-written (N=42) 80% 92.5

O&A nouns-spoken (N=42) 92.5% 92.5%

O&A verbs- spoken (N=42) 92.5% 97.5

Functional Comm’n Questionnaire Pre-tx Post-tx
Aphasia Communication Outcome Measure (ACOM) 
(SE=3)

57.5 64.4

Written/Typed Sentences

0
10
20
30
40
50
60
70
80
90

100

Total Subject Verb Object Direct
Object

Pre-tx

Post-tx

0
10
20
30
40
50
60
70
80
90

100

Total Subject Verb Object Indirect
Object

Pre-tx

Post-tx

Spoken Sentences

 Spoken improvement most 
due to replacement of 
pronouns:
• “He is reading a passage for 

her.” (pre-tx)
• “The man is reading a book 

for the woman.” (post-tx)

 Written improvement 
revealed more generalized 
improvement of lexical 
retrieval.
• He is fouring a drink. (pre-tx)
• The man is pouring a drink for 

the boy. (post-tx)

0

100

200

300

400

500

600

700

Words-
spoken

Words-
written

Number of words

Pre-tx Post-tx

0

10

20

30

40

50

60

70

80

Utts-spoken Utts-written

Number of Utterances

Pre-tx Post-tx
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Pre-tx Post-ts

%Correct Information 
Units (CIUs)

Spoken Written
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%Complete Utterances 
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Spoken Written

Improvement at word and utterance level in both modalities.

spoken

spokenwritten

written
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%SV and %REL 
Utterances Spoken

0
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100

Pre-tx Post-tx

%SV and %REL 
Utterances Written

%Complete Utterance increase primarily due 
to lexical retrieval in both modalities.

SVO
SVO

REL

REL

PRE-TX POST-TX

The couple was fighting. 
The woman left the home. 
Mr. Joe was sad. Mr. Joe’s 
wife came back. The 
couple talked. The fighting 
ends with the car scurk.

 They are fighting over 
their house. She left to 
come back to the house 
with the car sack.

Nicholas & Brookshire (1993)
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Overall, VNeST studies exhibit preliminary 
evidence for efficacy (Robey, 2004). 

VNeST results in relatively robust 
generalization to noun and verb naming, 
sentence production and discourse. (See 
Edmonds (2014) p. 131 for list of reviews for context). 

Can be used for participants with range of 
aphasia presentations and severities.

 Emerging evidence of utility for VNeST for 
writing.

 VNeST’s integrated approach (nouns and 
verbs, semantics, syntax, autobiographical 
memory, speech and writing) allows for 
multiple mechanisms of improvement which 
increases chances of broad generalization.

 Efficient - can potentially see improvement in 
multiple levels of language, speech and 
writing, comprehension and output and 
untrained language in bilinguals (data not 
shown here).

 Easily implemented by clinicians who 
understand principles.

 Aphasia Rehabilitation and Bilingualism Research Lab, 
Teachers College, Columbia University

 Dan Furnas
 Jessica Obermeyer
 Jennifer Posner

 Heather Swanson

 Beth Ann Ingrassia

 Malcom Randall Veterans Affairs, Brain Rehabilitation 
and Research Center (BRRC), Gainesville, FL

 Brooks Rehabilitation in Jacksonville
 Jodi Morgan

 Ceil Brooks

 Flo Singletary

 VNeST Collaborators and Co-authors
 Kevin Mammino Jimena Ojeda

 Swathi Kiran Steve Nadeau

 Mira Goral                       Aviva Lerman

 Brayleah Kernan Michelle Babb

 Jessica Obermeyer
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Some of the work discussed was 
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Veterans Affairs, Veterans Health 
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Merit Grant
PI: Lisa Edmonds

Thank you!

Questions?

lisa.edmonds@tc.columbia.edu


