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ABSTRACT 

 

When delivering intervention to an individual with aphasia, clinicians must 

provide services that are grounded in evidence-based practice and show evidence of 

generalization of skills outside of therapy. Verb Network Strengthening Treatment is a 

straightforward treatment approach that requires inexpensive materials, making it 

possible to implement in various clinical settings in compliance with time allotted by 

insurance companies.  The present study uses a single subject ABA design to investigate 

if the findings of Edmonds, Nadeau, & Kiran (2009) can be replicated when VNeST is 

administered using a lower dose of VNeST. Based on VNeST’s promotion of widespread 

activation of the semantic and syntactic network, it was predicted that reducing the dose 

of treatment would result in generalization to untrained items, as evidenced through 

weekly administration of probes and standardized testing. Results following treatment 

supported the hypothesis, however the effects of treatment were smaller than that of the 

original protocol.  
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CHAPTER 1 

INTRODUCTION 

 

Aphasia is an acquired language processing disorder, predominately resulting 

from a left-hemisphere stroke. When delivering intervention to an individual following a 

stroke, the clinician strives to provide services that are grounded in evidence-based 

practice. Additionally, the clinician must use the intervention time allotted by insurance 

companies in a way that will allow for generalization of a skill outside of therapy. The 

purpose of the present study was to determine if a validated aphasia treatment approach, 

Verb Network Strengthening Treatment (VNeST), was effective when administered at 

half the dosage of the research protocol originally developed by Edmonds and colleagues 

(Edmonds, Nadeau, & Kiran, 2009).  

Anomia, a word-finding deficit, is a typical symptom of aphasia. This deficit is a 

distressing and frustrating issue for individuals while progressing through everyday life 

post-stroke. Anomia is thus often targeted in the therapy of aphasic individuals who 

manifest the symptom. Traditionally, treatment approaches targeting word-finding 

difficulties focus on naming a set of trained objects. Thompson, Shapiro, Kiran, & 

Sobecks (2003) developed a treatment approach that targeted training more complex 

forms with the prediction that the skills would generalize to less complex forms within 

the same subset.  This phenomenon is known as the Complexity Account of Treatment 

Efficacy (CATE; Thompson et al., 2003) and it has been investigated in the domains of 

phonology, semantics, and syntax (Thompson et al., 2003; Kiran & Thompson, 2003).  In 

2003, Kiran and Thompson found that training atypical nouns generalized to typical 

nouns within the same category. This generalization is promising; however, it is limited 
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to the categories (e.g., types of birds) introduced during treatment. Limited generalization 

can contribute to frustration when treatment gains have limited effects on functional 

communication skills.  

 

Verb Network Strengthening Treatment 

Research in communication disorders suggests the gold standard for treatment of 

aphasia is to have the effects generalize to everyday life (Robey & Schultz, 1998). One 

treatment approach that shows promise with respect to generalization is VNeST 

(Edmonds et al., 2009). VNeST uses a hierarchy of linguistic tasks to promote increased 

lexical retrieval of trained and untrained verbs, as well as nouns that are associated with 

the verbs (Edmonds et al., 2009; Edmonds, 2016). There is evidence that VNeST 

generalizes to untrained stimuli and that treatment gains are maintained following the 

treatment period (Edmonds, Kiran, & Nadeau, 2009).  

VNeST’s theoretical foundation is based on the idea that verbs are central to the 

semantics and syntax of sentences. That is, the verb in a sentence determines the possible 

syntactic structures and thematic roles. For example, the verb “swim” is likely to occur in 

an intransitive sentence and is relatively unlikely to occur in a sentence that includes the 

word “fork.”  

VNeST is not the first treatment to arise from this theoretical foundation. Previous 

verb-centric treatments include “verb as core” and cueing verbs treatment (CVT) 

(Loverso, Prescott, & Selinger, 1988; Loverso, Prescott, Selinger, Wheeler, & Smith, 

1985; Loverso, Selinger, & Prescott, 1979). These approaches essentially create 

hierarchies for verb training, which include producing, copying, writing, repeating, and 
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expanding verbs (Edmonds et al., 2009). They have been developed under the principle 

that strengthening the connection between verbs and their thematic roles would facilitate 

generalization to untrained items more efficiently when compared to other naming 

treatment approaches.  

VNeST can effectively be administered in various clinical settings, as it requires 

inexpensive materials (i.e. index cards). In general, the treatment requires the client to 

produce agents and patients around a set of trained verbs (Edmonds et al., 2009). When 

generating thematic roles, personal responses are encouraged, which allows a positive 

relationship to build between the clinician and client, as well as facilitates conversation 

that is meaningful to the client.  

The goal of VNeST is to generate widespread activation of the semantic and 

syntactic network. VNeST aims to increase lexical retrieval abilities by targeting verbs 

that activate an assortment of concepts. Systematic activation of thematic roles associated 

with verbs will result in activation of content words (e.g., agents, patients) within the 

verbs’ network. (Edmonds et al., 2009). Furthermore, VNeST may facilitate accurate 

lexical retrieval, as it promotes semantic distinctions with the goal of suppressing 

potential competitors (Edmonds, 2016). By priming associated networks of thematic 

roles, a verb (e.g., drive) can facilitate production of an agent (e.g., chauffeur) and a 

patient (limousine). This effect is reported to be bidirectional, meaning thematic roles 

also facilitate retrieval of verbs (Edmonds et al., 2009; McRae et al., 2005).  

In addition to word retrieval, VNeST inherently trains other skills, such as 

thematic role assignment and syntax. Thematic role assignment is an ability that may be 

impaired in individuals with aphasia (Caramazza & Miceli, 1991).  It is indirectly 
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targeted by requiring thematic role information to be mapped on to syntactic structure 

(Edmonds, Obermeyer, & Kernan, 2014). Participants are required to determine the doer 

and receiver of a scenario using information provided by the target verb. VNeST targets 

syntax by requiring repeated production of thematic roles around a verb in canonical 

order (subject-verb-object). By incorporating semantics, syntax, and thematic role 

assignment, VNeST aims to improve not only word naming, but also sentence 

production.  According to Edmonds (2016), approximately 75% of the participants 

treated have shown generalized improvement in sentence production for transitive verbs, 

as well as untargeted argument structures. 

Edmonds and colleagues have administered VNeST to 19 English-speaking 

participants across five studies (Edmonds, 2014; Edmonds & Babb, 2011; Edmonds, 

Mammino, & Ojeda, 2014; Edmonds et al., 2009; Edmonds, Obermeyer, & Kernan, 

2015). In addition, Kwag, Sung, Kim, & Cheond (2014) administered a modified VNeST 

to 3 Korean-speaking participants. Hoover et al. (2015) also modified VNeST by 

administering the treatment with an additional group therapy component to three groups 

of six participants. 

In the original study, Edmonds et al. (2009) administered VNeST twice per week 

for two hour sessions, with the first hour of the second session each week being dedicated 

to probes. Four participants were included in the study: two with moderate transcortical 

motor aphasia and two with moderate conduction aphasia (Edmonds et al., 2009). The 

findings showed that training a set of 10 verbs resulted in improvement of trained verbs. 

There was also generalization to semantically-related, untrained verbs, as demonstrated 

by a 40% increase from baseline to post-treatment measures (Edmonds et al., 2009). 
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VNeST was also associated with improvement on standardized tests as evidenced by 

improvement in: noun retrieval on the Boston Naming Test (BNT; Kaplan, Goodglass, & 

Weintraub, 1983); sentence production on the Northwestern Verb Production Battery 

(NVPB; Thompson, 2002); and an improvement of at least 5 points on the Western 

Aphasia Battery Aphasia Quotient, which is an overall measure of aphasia severity 

(WAB; Kertesz, 1982). These results indicate generalization beyond treated and 

untreated, but semantically-related verbs and nouns. 

After the initial study using an individual treatment approach, Edmonds and 

others explored the effects of VNeST under different conditions. Variants of VNeST 

administration included treatment through telepractice (Furnas & Edmonds, 2014), and 

treatment that allowed responses to be written (Edmonds & Babb, 2011). Across 6 

studies and 22 participants that investigated the generalization from treatment, VNeST 

has resulted in improvements of: noun naming in 11/22 participants; verb naming in 

14/22 participants; sentence production in 14/20 participants; overall aphasia severity in 

16/22 participants; and the Communicative Effectiveness Index (CETI; Lomas et al, 

1989) in 11/11 participants (Edmonds, 2016). These promising results provide evidence 

that VNeST is effective for improved communication, as well as patient-reported 

measures of quality of life.  

Other research groups have investigated additional variations of the original 

VNeST protocol. Hoover et al. (2015) investigated VNeST with the addition of group 

therapy. Participants received individual and/or group therapy for 2.25 hours across two 

treatment sessions each week. The conversational topics for the group sessions were built 

around the verbs trained in VNeST, which facilitated a unique opportunity to generalize 
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treatment effects to conversational discourse (Edmonds, 2016). Other modifications made 

by Hoover et al. (2015) included training 27 verbs, replacing tasks of semantic judgments 

with tasks of grammatical judgments, and providing only maximal cueing.  

Generalization to untrained items was not measured in the study. Kwag et al. (2014) 

adapted the VNeST protocol by changing word order to reflect Korean syntax, modifying 

cueing by only providing maximal cueing (i.e., providing foils rather than independent 

generation of thematic roles), reducing dosage to 45-50 minutes twice weekly, increasing 

verb stimuli from 10 to 12 trained verbs, and adding pictures to illustrate the target verbs. 

All participants improved on trained and semantically-related, untrained verbs and on 

noun naming via the BNT.  Kwag et al.’s results demonstrate that VNeST is successful in 

different languages and has the potential to be implemented at a lower dosage. Further 

research of VNeST at a lower dose is warranted, as the Kwag et al. (2014) study was 

written in Korean and conversational discourse was not investigated.  

One limitation of the evidence supporting VNeST is that, with the exception of 

the research of Kwag et al. (2014), the treatment has typically been conducted at high 

dosages. Typically, in research, treatments are administered under ideal conditions, which 

include providing intervention multiple times per week for more than one hour per 

session, pre- and post-treatment measures to detect changes, and individual treatment 

rooms (e.g., Edmonds, Nadeau, & Kiran, 2009). Translating this to clinical practice can 

be problematic because clinicians may not have the resources or time to implement a 

treatment under the guidelines and protocols that the literature suggests is effective.   
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Intensity of Treatment 

Although many treatment studies administer treatment at high dosages, research 

regarding the ideal intensity of skilled speech-language services has been inconclusive. 

When compared to traditional approaches for research (i.e. 2 hours per week for 10 

weeks), intensive therapy (i.e. 4 hours per week for 12 weeks) (Cherney, 2013) has at 

times been shown to produce more favorable results, albeit with higher rates of attrition 

(Cherney, 2013; Kelly, Brady, & Enderby, 2010). This observation is also supported by a 

neuroimaging study that demonstrated positive neurologic changes after intensive 

treatment of four hours per week in individuals with chronic aphasia (Menke et al., 

2009). While these findings strengthen the widespread conception that “more is better”, 

other studies suggest otherwise.  A randomized study comparing traditional and intensive 

therapies did not reveal a significant difference between the two approaches with respect 

to outcome, but did again find that individuals in the intensive group, which received 

treatment for approximately four hours per week, had greater difficulty completing 

treatment (Bakheit et al., 2007).  Determining which approach to use, traditional versus 

intensive, is complicated by the fact that the ideal therapy intensity may differ across 

individuals (Ramsberger & Marie, 2007; Cherney, Patterson, & Raymer, 2011). 

Additionally, intensive approaches are not clinically feasible. 

Although current research suggests that an optimal dosage for aphasia 

rehabilitation depends on individual preferences and treatment type (Cherney, 2013), 

further work needs to be conducted to develop evidenced-based treatments that can 

realistically translate into clinical practice. Rather than assume that “more is better,” 
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researchers and clinicians must collaborate to investigate not only the efficacy of 

treatments, but also the clinical feasibility given the current fiscal constraints. 

 

Medicare Insurance 

Providing treatment at the intensity recommended by research studies is often 

impractical given the limited resources allocated by insurance companies. This issue 

raises the question of whether clinical research effectively translates to clinical practice. 

The present study examines this question with regards to VNeST, using the amount of 

treatment time granted by Medicare as a reference.  

Approximately three-quarters of all strokes occur in individuals over the age of 65 

(Rosamond et al., 2008). As such, the majority of stroke patients being treated are insured 

under Medicare of the Social Security Act. Medicare involves four programs: Part A, 

Hospital Insurance Benefits (acute care); Part B, Supplementary Medical Insurance 

Benefits (outpatient rehabilitation); Part C, Medicare Advantage Plans (additional 

services); and Part D, Prescription Drug Plans. VNeST intervention would be covered 

under Part B because it would typically be administered in an outpatient rehabilitation 

setting. Medicare offers a therapy cap of $1,960 for speech-language therapy and 

physical therapy services combined in the outpatient setting and the 2016 national fee for 

individual treatment of speech, language, voice, communication, and/or auditory 

processing disorder is $79.90 per session (American Speech-Language-Hearing 

Association, 2016). In addition to the therapy cap, additional amounts, known as 

thresholds, are available if further services are reasonable and necessary. The 2016 
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threshold amount is $3,700 for speech-language therapy and physical therapy combined 

(American Speech-Language Hearing Association, 2016).  

With a finite dollar amount allotted for the treatment of individuals with aphasia 

in the outpatient setting, it is crucial to find an efficient treatment in terms of 

administration and generalization. Additionally, clinicians cannot spend the entirety of 

the treatment time targeting one goal.  Following a left-hemisphere stroke, a client may 

have widespread impairments, so the clinician will need to develop a treatment approach 

that is all encompassing. It is unrealistic to dedicate all therapy sessions to the same 

goal/treatment target. Therefore, clinicians need to find treatments that are effective at an 

even lower dose than what is offered by Medicare.  

 

Research Questions  

VNeST is a straight-forward treatment approach that requires inexpensive 

materials, making it possible to implement in various clinical settings. To date, Edmonds 

and colleagues have only administered the treatment at the high dose of 3 hours of 

treatment and one hour of probes per week (Edmonds, 2014; Edmonds & Babb, 2011; 

Edmonds, Mammino, & Ojeda, 2014; Edmonds et al., 2009; Edmonds, Obermeyer, & 

Kernan, 2015). While results were promising, it is not plausible to translate them directly 

into clinical practice because hospitals/rehabilitation centers do not have the time, funds, 

or resources to devote this much time to one therapy goal. This study aimed to determine 

if the encouraging findings of Edmonds et al. (2009) can be replicated when VNeST is 

administered at half of the dosage (e.g., 1.5 hours of treatment per week versus 3 hours of 

treatment per week). Specific research questions were as follows. 
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Does training a set of 10 verbs at a lower dose of VNeST result in: 

1. Improved generation of the trained verbs and their thematic roles? 

2. Generalization to generation of semantically related, untrained verbs, and their 

thematic roles? 

3. Improved performance on standardized tests and picture descriptions tasks? 

4. Increased scores on self-reported quality of life measure? 

 

Predictions 

It was hypothesized that following the VNeST protocol (Edmonds, 2014) at a 

dosage reduced would replicate the findings of Edmonds et al. (2009), resulting in 

generalization to trained items and semantically-related untrained items, as well as tasks 

of picture naming, verb/object naming, picture description, and quality of life measures. 

Additionally, it will result in improvement of the participant’s overall aphasia severity as 

evidenced by standardized measures consistent with Edmonds et al. (2009), as well as 

Edmonds & Babbs (2011).  
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CHAPTER 2 

METHOD 

 

Participant 

The participant, EH, was recruited from the Temple University Speech Language 

Hearing Center in Philadelphia, Pennsylvania. Inclusion and exclusion criteria included: 

1) aphasia due to single left hemisphere stroke at least 9 months prior to participation, 2) 

monolingual English speaker, 3) impaired lexical access for nouns and verbs, 4) no 

comorbid neurological or learning disorders, 5) right-handed prior to stroke (i.e., 

suggestive of language dominance in the left hemisphere), 6) sufficient hearing, vision 

(or corrected), and comprehension, and 7) no prior exposure to VNeST treatment. EH 

was a 62-year-old female with non-fluent aphasia. She had mild-to-moderate Broca’s 

aphasia characterized by impaired object and action naming. While apraxia of speech was 

not investigated during this study, a mild-moderate apraxia was suspected. EH exhibited 

a slow rate of speech, vowel prolongation, and phoneme distortions. However, previous 

VNeST research has demonstrated the effectiveness of the treatment in individuals with 

mild-moderate apraxia of speech (Furnas & Edmonds, 2014). Additionally, EH’s oral 

reading was impaired across words, complex words, function words, and nonwords. EH’s 

writing was functional (i.e. EH utilized it to facilitate verbal word naming), however she 

reported it was not a medium she typically used to convey information. 

 

Materials 

VNeST materials include 4” x 6” index cards with stimuli hand-written on them. 

The stimuli included 10 cards with two-place verbs (i.e., verbs that take two arguments) 
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from the Edmonds et al. (2009) VNeST study; cards with who, what, when, where, and 

why written on them; and cards with choice agent/objects for expanding targeted verbs. 

Trained and semantically-related, untrained verb pairs for treatment and probes were 

taken directly from the treatment materials of Edmonds et al. (2009). 

 

Design 

A single-subject, repeated probe, ABA experimental design was implemented to 

evaluate the effects of VNeST. The design consisted of collecting baseline measurements 

across two weeks prior to initiation of treatment, treatment of trained verbs with weekly 

administration of a control and generalization task, post-treatment measurements, and 

maintenance testing administered 5-week post treatment. Three data points were 

collected to assure improvement did not occur from repeated exposure to the probes. 

Stable baselines were operationally defined as no greater variability than 20% across 

three data collections. Generalization was documented through weekly probes, which 

required EH to generate a subject-verb-object (SVO) utterance in response to black and 

white pictures that depicted both trained and semantically-related untrained verbs. An 

adjective generation task was included to determine experimental control. No systematic 

changes on the control task at each probe point would indicate that improvement on the 

experimental probe task was not the result of general semantic gains. 

Following Edmonds et al. (2009), probe data from pre- to post-treatment and pre-

treatment to maintenance was analyzed to measure research questions 1 & 2 (i.e., does 

training a set of 10 verbs at a lower dose of VNeST result in improvement of trained and 

untrained verbs).  Research question 3 (i.e., does training a set of 10 verbs at a lower dose 
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of VNeST result in improved performance on standardized tests and picture descriptions) 

was addressed by administering pre- and post-treatment standardized tests. Research 

question 4 (i.e., does training a set of 10 verbs result in increased scores on self-reported 

quality of life measures) was measured by administering self-reported standardized 

assessments regarding quality of life.  

 

Test Administered 

 EH passed a hearing screening at 25dB HL, as well as a visual neglect screen 

using the cognitive screen subtest of the Comprehensive Aphasia Test (CAT; Swinburn, 

Porter, & Howard, 2004). Additionally, EH completed various tests to further 

characterize the dimensions of her aphasia from pre- to post-treatment. Table 1 indicates 

EH’s pre- and post-treatment scores for all measures used in this study. 
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Table 1. Pre- and post-treatment testing. 

 

 

Standardized Assessments 

The CAT was administered to assess the overall nature and severity of the 

participant’s aphasia. The CAT consists of 34 subtests divided into three sections, which 

include: The cognitive screen, the language battery, and the disability questionnaire. For 

the present research, only the language battery was administered due to the decision to 
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implement different self-reported measures regarding quality of life. The language 

battery assessed various receptive (e.g., comprehension of spoken words, written words, 

spoken sentences, written sentences, spoken paragraphs) and expressive language skills 

(e.g., repetition of words/pseudowords of increasing complexity; naming actions and 

objects; and orally reading words/pseudowords of increasing complexity). The writing 

portions of the CAT were not administered, as it was not anticipated VNeST would 

positively or negatively impact this skill and there were time constraints resulting from 

scheduling conflicts.  

 EH’s pre- and post-treatment scores on the CAT were calculated using the 

Modality Mean T-score described by Winans-Mitrik et al. (2014), who calculated an 

average T-score using each of the six subtests from The Language Battery. The method 

was adapted by averaging the five subtests the participant did complete. These subtests 

included comprehension of spoken language, comprehension of written language, 

repetition, naming, and reading. Prior to initiation of treatment, EH received a mean 

modality score of 54.6.  

 The Standard Form of the Boston Naming Test (n=60) (BNT; Kaplan, Goodglass, 

& Weintraub, 1983) was administered to assess single-word retrieval of nouns. 

Performance on the BNT was characterized by occasional distortion errors (e.g., 

stethoscope  stesescope), which are indicative of apraxia of speech, and delayed 

responses (~10-15 seconds). Additionally, EH greatly benefitted from phonemic cues. 

Prior to beginning treatment, EH scored 30/60 on the standard form of the BNT. During 

testing, EH would use her finger to write part or all of target words on the table to 
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facilitate word finding. This strategy was found to be successful and she continued to 

implement it throughout the treatment.  

 The Northwestern Assessment of Verbs and Sentences (NAVS; Thompson, 2011) 

assesses the comprehension and production of actions verbs, argument structure, and 

canonical and non-canonical sentences (Thompson, 2011).  An adapted version of the 

Argument Structure Production Test (n=23) of the NAVS was administered to assess 

untrained, semantically unrelated verbs with associated thematic roles. The Argument 

Structure Production Test of the NAVS was modified so trained items were not presented 

and labels were not provided. EH was instructed to generate sentences using pictures 

which elicited 1-place (obligatory-1), 2-place (obligatory-2 and optional-2), and 3-place 

(obligatory-3 and optional-3) verbs (Thompson, 2011). Performance on the adapted 

subtest of the NAVS was characterized by marked difficulty across 1-place (n=4: 0.0%), 

2-place (n=10; 40%), and 3-place (n=9; 11.1%) verb sentences. Overall, EH obtained a 

score of 21.7%.  

 

Picture Description 

 A connected speech sample was obtained via picture description to assess 

informativeness in narrative speech. EH was instructed to describe the presented picture 

in detail for a minute. The speech sample was analyzed using Percent Correct 

Information Units (% CIU; Nicholas & Brookshire, 1993) and Type Token Ratio (TTR; 

Avent & Austermann, 2003) of words to analyze the efficiency and accuracy in EH’s 

speech production, as well as diversity of words in connected speech. CIU’s are 

described by Nicholas & Brookshire (1993) as words that are intelligible in context, 
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accurate in relation to a specified topic, and relevant to and informative about the content 

of a specified topic. Additionally, CIU’s do not have to be used in a grammatically 

correct manner (Nicholas & Brookshire, 1993). TTR was calculated by dividing the 

number of different types of words by the number of total words in the language sample. 

When calculating TTR, inflections and bound morphemes do not count as separate words 

(e.g., shelve/s  one word) and interjections are excluded (e.g., “wait a minute”) 

(Richards, 1987). EH’s performance was characterized by multiple self-corrections (e.g., 

“the chair, no the table”) and single word repetitions (e.g., “fish, the f-, the fish is, the fish 

is”). These patterns were consistent with spontaneous speech production throughout the 

duration of treatment. Similar to the BNT, EH facilitated word production by writing 

with her finger on the table. Prior to beginning treatment, EH generated 54/120 (45%) 

correct information units (CIU’s) and 45/120 (37.5%) type token ratio (TTR) of words.  

 

Self-Reported Quality of Life Measures 

 The Aphasia Communication Outcome Measure (ACOM; Hula, Doyle, Stone, 

Austermann Hula, Kelloug, Wambaugh, Ross, Schumacher, & St. Jacque, 2015) and the 

Stroke and Aphasia Quality of Life Scale – 39 (SAQOL-39; Hilari, Byng, Lamping, & 

Smith, 2003) were administered to assess EH’s perspective regarding the effectiveness of 

treatment. EH reported minimal impacts on quality of life via both measures.  Overall, 

EH reported speaking clearly, participating in recreational hobbies, and maintaining 

energy as her most significant barriers post-stroke. Per the results, EH reported relatively 

no difference between physical, communication, or psychosocial impairments. Overall, 

EH self-reported a score of 46.25 on the ACOM and 4.4 on the SAQOL-39 prior to 



  

 18 

starting treatment. Pre-treatment scores on the ACOM showed EH was 0.40 standard 

deviations below the mean reported by community-dwelling persons with aphasia. Pre-

treatment score on the SAQOL-39 means that about 10% of the people with chronic 

aphasia report better overall health-related quality of life than EH.  

 

Procedures 

Treatment procedures followed the detailed tutorial for VNeST developed by 

Edmonds and colleagues (2014). Modifications to the protocol were made to reduce the 

dose of VNeST training per week. 

 

Dosage 

The intended dose of VNeST for this study was 1.5 hours of treatment per week, 

which was half of the prescribed dose in Edmonds et al.’s (2009) research study. 

Standard VNeST was 3-3.5 hours of treatment per week divided into two sessions across 

4-15 weeks (Edmonds, Nadeua, & Kiran, 2009). The design was modified from the 

intended protocol due to scheduling conflicts with the participant. Across 5 weeks of 

treatment, EH was seen for 7 sessions for a total of 4.2 hours compared to Edmonds et al. 

(2009), who treated for a minimum of 12 hours during the treatment period. See Table 2 

for a detailed breakdown of the amount of time EH was seen for treatment each week. 
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Table 2. Time spent treating VNeST per week. 

Week 1 Week 2 Week 3 Week4 Week 5 Week 6 

Session 1 Session 2* Session 3* Session 4* Session 5* Session 6* Session 7* 

45 min 45 min 30 min 45 min 25 min 45 min 15 min 

* Indicated sessions in which probes were administered 

 

Treatment Protocol 

 VNeST required the participant to generate agents and patients around trained 

two-place verbs. For each trained verb, treatment proceeded as follows. First, the 

clinician would present index cards with “who” and “what” written on them. The trained 

verb was placed between the two cards and the clinician instructed the client to answer 

“who can/might (trained verb) something/someone?”. EH was given the opportunity to 

generate the agent (“who”) or object (“what”) in any order. If EH did not generate an 

agent or object, the clinician would provide a semantic/contextual cue (e.g., occupation, 

avocational, familial, sports, location). For example, if presented with the trained verb 

“drive”, the clinician may say “can you think of someone who drives for his/her job?”, 

with the goal of facilitating “taxi driver”. No phonological cues were provided. 

 When minimal cueing was ineffective, the clinician provided maximal cues by 

presenting four separate cards with one appropriate choice and three inappropriate 

choices. For example, with the verb “drive”, the clinician would facilitate generation of 

an agent by showing “teacher”, “dentist”, “taxi driver”, and “veterinarian”. These foils 

were presented sequentially and EH was instructed to silently read each choice. This type 

of cueing was typically implemented when EH was generating the third agent/patient 

pair. However, maximal cueing was less frequent towards the end of treatment.  
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Following the production of an agent/object, EH was instructed to produce a 

corresponding agent/patient. EH was encouraged to generate new scenarios each week 

and was encouraged to incorporate at least one personal pair for each verb. Each trained 

verb required three agent/object pairs. After the generation of three agent/object pairs, the 

clinician and EH verbally read the scenarios using choral reading. The objective was to 

promote activation and retrieval of single words and to then strengthen the triads through 

oral reading (Edmonds, 2014). 

EH then chose a triad to elaborate on using additional index cards with “where”, 

“when”, and “why” written on them. This step allowed EH to have further semantic and 

personal engagement with the selected scenario. Once the responses for the three wh-

questions were produced, EH was instructed to read the entire scenario aloud. All cards 

on the table were then removed. 

Next, EH was required to judge the semantic correctness of 12 orally read 

sentences containing the target verb. EH was to evaluate whether the presented sentence 

was semantically correct with a yes/no response. These sentences were provided by Lisa 

Edmonds. This step provided further exposure to the target verbs to highlight various 

plausible thematic roles surrounding each verb.  The participant was then asked to name 

the target verb independently, and the initial step of generating agent/object pairs was 

repeated with no cues. Treatment of the trained verb was completed when EH could no 

longer produce agent/object pairs independently (Edmonds, 2014). On average, this 

sequence was repeated 4 times per treatment session, meaning four verbs were targeted 

each session. The 10 targeted verbs were cycled through over approximately three 

sessions.   
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Probe Procedures 

A set of 24 probes was presented to EH each week prior to the second scheduled 

treatment. The probes, which were sentence elicitation pictures, were administered to 

monitor treatment effects and generalization to semantically-related, untrained stimuli. 

All pictures presented depicted an agent (e.g., nurse), a verb (e.g., pushing), and an object 

(e.g., wheelchair). The agents and objects depicted specific nouns (e.g., chef) with the 

goal of eliciting specific language rather than generic words (e.g., he, she). Consistent 

with the protocol from Edmonds et al. (2009), the pictures for the probes were 4” x 6” 

hand-drawn pictures on 8 ½” x 11” white paper. The protocol allowed correct responses 

to include one phonological error per lexical item. 

 Probes were developed so that each trained verb had a semantically-related, 

untrained counterpart (e.g., measure/weigh). Verbs included optional 2-place (e.g., bake), 

obligatory 2-place (e.g., examine), and optional 3-place verbs (e.g., deliver); however, all 

verbs were trained in a subject-verb-object context. When data were available, Edmonds 

et al. (2009) matched trained and untrained verbs for frequency using data from Colheart 

(1981): t(11) = 0.17, p = 0.87, imageability t(5)= 0.68, p = .53, familiarity t(5) = 0.90, p = 

0.40, and number of syllables t(11) = 0.32, p = .75 (Colheart, 1981; Edmonds et al., 

2009). Stimuli were matched on these variables to assure semantic and phonological 

features did not impact the results of generalization. See Appendix A for details.  

The probes were presented in pseudo-random order with the constraint that 

semantically related words were not presented sequentially. The order of presentation 

was varied each week. A trained undergraduate student instructed the participant to 

“make a sentence and include him/her, the action, and this” while pointing to the targeted 
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agent/objects. During probes, prompting was not provided, unless to instruct the 

participant to elicit a more specific response or to assist the participant to target the 

intended verb. Only two prompts were allowed during each probe administration. Correct 

responses were those that included the triad (agent-verb-patient), regardless of 

grammatical or morphological errors. Additionally, a list of pre-determined acceptable 

substitutions was created to account for misinterpretations of the stimuli. Verb 

substitutions were not allowed. Incorrect responses included those that were missing an 

element of the triad. 

 

Adjective Control Task 

 A single word adjective retrieval task was administered to eliminate the 

possibility that improvements reflected in treatment were the result of a generic effect on 

semantic knowledge underlying concept representations (Edmonds et al., 2009). The 

materials for this were provided by Edmonds et al. (2009) and were normed on a 

population of healthy adults to identify acceptable responses. The adjective control task 

required the participant to verbally fill in a sentence by providing a synonym (e.g., 

Someone who is sick is also said to be ill). Allowable responses were based on the 

control group’s responses. If the participant generated multiple attempts, the final 

adjective was scored. The protocol allowed correct responses to include one phonological 

error per lexical item. 

Adjective probes were generated using a single-word adjective control task. The 

probes were presented in random order each week by a trained undergraduate student 
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clinician. Correct responses were those consistent with the Edmonds et al. (2009) 

protocol and substitutions were not accepted.  

 

Reliability & Fidelity 

Following the treatment reliability protocol of Edmonds et al. (2009), a trained 

graduate student clinician independently transcribed and scored 33% of the probe 

sessions. This was compared to the researcher’s probe scores to determine inter-rater 

reliability. Point-by-point reliability was 98% for verb probes and 97% for control 

probes.  

Following the treatment fidelity protocol of Edmonds et al. (2009), a trained 

undergraduate student clinician also observed 25% of the live sessions, while completing 

a checklist to assure the treatment protocol of Edmonds et al. (2009) was accurately 

followed. The checklist indicated whether the clinician followed each step of the VNeST 

protocol in the correct order, and whether the clinician provided appropriate cueing 

within the guidelines of Edmonds et al. (2009). According to this measure, the treatment 

protocol was followed with 100% fidelity. See Appendix B for details. 

 

 

 

 

 

 

 

 

 

 



  

 24 

CHAPTER 3 

RESULTS 

 

 The data were analyzed using effect sizes (Beeson & Robey, 2006) and visual 

analysis of pre- and post-treatment measures. Effect sizes, as described by Beeson & 

Robey (2006), were used to demonstrate a quantified measure of change in the participant 

across treatment. Typically used in single-subject treatment studies, the effect size 

calculation includes behavior measurements prior to the initiation of treatment, during 

treatment, and following treatment (Beeson & Robey, 2006). The calculation is as 

follows: 

 

The formula includes the probes score collected in the post-treatment period (xA2), the 

mean data collected through probes in the pre-treatment period (xA1), and the standard 

deviation of the pre-treatment probes (SA1) (Beeson & Robey, 2006). In accordance with 

Beeson & Robey’s (2006) criteria for single-subject research in aphasia, effect sizes were 

interpreted as small effects (i.e. 2.6), medium effects (i.e., 3.9), and large effects (5.8). 

 

Research Question #1 

Does training a set of 10 verbs at a lower dose of VNeST result in improved generation of 

the trained verbs and their thematic roles? 

 Pre- to post-treatment probes, EH demonstrated a medium effect size (4.02) for 

trained verbs from pre-treatment to post-treatment probe data. At baseline, EH obtained 

an average of 27% accuracy, which improved to 50% accuracy at post-treatment. The 
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effect size was smaller after the five-week maintenance period, where EH produced 

trained verbs with 30% accuracy with an effect size of 0.56 (i.e., no effect). See figure 1. 

 

Figure 1. Number of correct responses for trained and untrained probes. 

 

 

Control Task 

EH demonstrated no significant improvements on the adjective control task 

throughout treatment as evidenced by an effect size of -0.86 (i.e., no effect). The results 

of improvement of trained verbs and their thematic roles with no improvement to 

adjectives, demonstrate that the treatment specifically targeted semantic generalization as 

intended. A possibility for these findings was reduced motivation while completing the 

adjective control task. See Figure 2. 
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Figure 2. Number of correct responses on the adjective control task. 

 

 

Research Question #2 

Does training a set of 10 verbs at a lower dose of VNeST generalize to generation of 

semantically, untrained verbs and their thematic roles? 

 At baseline, EH obtained an average of 27% accuracy on semantically-related, 

untrained probes, which improved to 60% accuracy at the post-treatment period. EH’s 

production of untrained verbs and their thematic roles during the maintenance testing 

decreased to 50% accuracy. EH demonstrated a medium effect size (5.74) for 

semantically related, untrained verbs when comparing pre- and post-treatment probe data. 

Due to a standard deviation of zero for the three baseline measures for untrained verbs, an 

adaptation was incorporated into the formula. Following Beeson & Robey (2006), a 
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statistic cannot be calculated when there is no variance during the A1 phase. Therefore, 

the estimate of variance from the baseline period of trained verbs was assumed. The logic 

behind this choice was that all verbs presented during baseline probes were untrained, 

therefore exposure to both data sets were comparable. The effect size at maintenance was 

0.56 for trained verbs and 4.0 for untrained verbs. See Figure 1. 

 

Research Question #3 

Does training a set of 10 verbs at a lower dose of VNeST improve performance on 

standardized tests and a picture description? 

 Standardized measures and analysis of a picture description were collected to 

document changes from treatment. Aphasia severity was obtained by calculating an 

adaptation of the mean modality score developed by Winans-Mitrik et al. (2014) from the 

CAT (Swinburn, Porter, & Howard, 2004). EH showed no significant changes on overall 

aphasia severity as evidenced by a score of 54.6 at pre-treatment and 55.2 at post-

treatment. A similar finding was observed on the BNT (Kaplan, Goodglass, & Weintraub, 

1983) as evidenced by a 1.6% change (i.e., 30/60 pre-treatment; 31/60 post-treatment). 

EH demonstrated increased scores on the modified Argument Structure Production Test 

of the NAVS from 22% to 57% (34.8% increase) (Thompson, 2011) (n=23). Specifically, 

1-place verb sentences (n=4) increased from 0.0% to 50%, 2-place verb sentences (n=10) 

increased from 40% to 70%, and 3-place verb sentences (n=9) increased from 11.1% to 

44.4%. See Figure 3. 

Spoken narrative sample was collected through picture description and was 

analyzed using correct information units (%CIU) and type-token ratio (TTR) of words. 
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EH increased in production of %CIU’s from 45% to 57% (12% increase). However, 

minimal changes were observed in TTR of words, which increased from 38% to 43%. 

See Table 1. Of note, EH’s language sample was longer at baseline (i.e., 120 words) 

when compared to post-treatment data collection (i.e., 82 words). Longer language 

samples allow for an increased opportunity in lexical diversity (Richards, 1987). 

Therefore, EH’s improvement in lexical diversity was not the result of a greater number 

of utterances. See Figure 4. 

Figure 3. Performance on standardized measures. 
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Figure 4. Performance on picture description task. 

 

 

Research Question #4 

Does training a set of 10 verbs at a lower dose of VNeST result in increased scores on 

self-reported quality of life measures? 

 EH did not demonstrate changes on self-reported quality of life measures as 

evidenced through minimal changes in pre- and post-treatment results on the Adaptive 

ACOM and the SAQOL-39. On the Adaptive ACOM, EH documented an overall score 

of 4.4 during pre-treatment measures and 4.5 during post-treatment measures. On the 

SAQOL-39, EH recorded a score of 46.25 during pre-treatment measures and 42.45 

during post-treatment measures. Since minimal changes were noted, EH continued to 

view her deficits in the same way. See Figure 5. 

 

 

 

 



  

 30 

Figure 5. Performance on overall quality of life measures. 
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CHAPTER 4 

DISCUSSION 

 

 Researchers and clinicians confront various challenges when attempting to bridge 

the gap between research findings and clinical practice. One of those challenges is 

implementing a treatment approach that is efficient, cost-effective, and evidenced-based. 

This becomes problematic when effective evidenced-based treatments are researched 

under optimal time conditions, but implemented at a lower dose in clinical practice. The 

purpose of this study was to investigate whether the findings of Edmonds et al. (2009) 

would replicate when treatment time was reduced to 1.5 hours per week.  

 Research questions 1 and 2 asked whether training a set of 10 verbs at a lower 

dose of VNeST resulted in improved generation of trained and semantically-related 

untrained verbs and their thematic roles. The probe data were analyzed by calculating 

effect sizes (Beeson & Robey, 2006). Edmonds et al. (2009) defined generalization as a 

40% increase in probe production from baseline to post-treatment. While EH did not 

obtain this level of increase on probe production, the participant did demonstrate an 

improvement. EH showed a medium effect size for both trained (d1 = 4.02) and untrained 

(d1 =5.74) verbs, whereas Edmonds et al.’s (2009) participants revealed a medium to 

large effect size (d1 = 4.99 average for trained verbs; d1 = 6.5 average for untrained 

verbs). Although both the present study and Edmonds et al. (2009) found larger effect 

sizes for untrained than trained verbs, this trend has not been consistent across previous 

VNeST studies (e.g., Edmonds, Mammino, & Ojeda, 2014).    

Overall, effect sizes were reduced when compared to Edmonds et al. (2009) 

(Beeson & Robey, 2006).  Based on the modifications to the research study due to 
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scheduling conflicts, this trend was not surprising. EH was treated for 4.2 hours 

compared to the intended time of 7.5 hours. In order to implement VNeST effectively in 

a clinical setting, a clinician will want to consider the number of weeks available for 

treatment.  It is possible that VNeST in this study was effective at approximately 1 hour 

per week, but that it was terminated too early. That is, it was discontinued as EH started 

to demonstrate improvement based on the graph depicting the probe data.    

 Maintenance of the treatment effects were tested 5-weeks post-treatment. EH 

showed no maintenance of trained verbs and a medium effect for maintenance of 

untrained verbs (Beeson & Robey, 2006). Similarly, previous VNeST research has 

presented inconsistent findings for maintenance of treatment effects. In 2009, Edmonds et 

al. found medium to large effect sizes for two participants and no maintenance for one 

participant. It should be noted that maintenance data in this study was collected one week 

later than Edmonds and colleagues, who examined maintenance at four weeks post 

treatment. EH was comparable to the participants in Edmonds et al. (2009) with regards 

to aphasia severity, age, and years of education. Therefore, a more intensive treatment 

protocol is likely necessary to maintain the gains made in treatment.  Further research is 

needed to determine the minimal intensity required for maintenance of gains. 

 Research question 3 asked whether training a set of 10 verbs at a lower dose of 

VNeST resulted in improved performance on standardized tests and picture descriptions. 

Standardized test scores were analyzed by comparing pre- and post-treatment data. Using 

the modified mean modality score from the CAT (Winans-Mitrik et al., 2014), EH scored 

54.6 at pre-treatment and 55.2 at post-treatment. While there was no significant change in 

the participant’s overall aphasia score, EH did improve on the subtest of Verb Naming on 
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the CAT evidenced by a score of 56 at pre-treatment and 69 at post-treatment. These 

results do not correlate with previous findings of Edmonds and colleagues, who found 

significant improvements on overall aphasia severity scores following treatment 

(Edmonds et al., 2009; Edmonds et al., 2014). While it is possible this difference is the 

result of the reduced treatment time in the present study, it could also be due to using 

different standardized measures (e.g., Western Aphasia Battery vs. CAT).  The CAT 

differs from the WAB in that it is controlled for psycholinguistic properties, which may 

have influenced EH’s performance. Similar to results of the CAT, EH had minimal 

(1.6%) improvement on the BNT. While it was predicted that the treatment would result 

in improvements on noun naming, this was not the case. This result is inconsistent with 

the findings of Edmonds et al. (2009), who found that treatment results generalized to 

object naming when using comparable measures.  

 EH exhibited increased scores on the modified Argument Structure Production 

Test of the NAVS. Following Edmonds et al. (2009), the subtest was modified so that 

trained items were not presented and labels were not provided. EH improved by 34.8% 

on this subtest, which was a sentence elicitation task targeting 1-place (obligatory-1), 2-

place (obligatory-2 and optional-2), and 3-place (obligatory-3 and optional-3) verbs 

(Thompson, 2011). The instructions provided during the subtest mirrored those of the 

probe procedures, where the administrator facilitated the sentence structure with pointing. 

This improvement demonstrates the potential that VNeST has to generalize to verbs 

outside of those targeted in direct treatment, even when treatment is administered at a 

lower dose. These findings are comparable to the improvements on the NVBP from 
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Edmonds et al. (2009) study, which assessed noun and verb retrieval in sentence 

production (Thompson, 2002).  

 A picture description task was analyzed using %CIU’s and TTR of words. EH 

showed a 12% increase in %CIU’s and no significant difference in TTR of words from 

pre- to post-treatment. This improvement is smaller than that documented in the 

Edmonds et al. (2009) study, which reported improvements between 16.9% and 30.1%. 

However, Edmonds and colleagues have found inconsistent results surrounding the 

effects of VNeST on spontaneous speech as judged by %CIU’s in additional studies, 

meaning it does not always improve even when VNeST is implemented at an intensive 

dose (Edmonds et al., 2009; Edmonds et al., 2014).  

 Research question 4 asked whether training a set of 10 verbs using a lower dose 

of VNeST would result in increased scores on self-reported quality of life measures on 

the ACOM and the SAQOL-39. While it was predicted EH would report improvements 

in quality of life, the scores remained unchanged following treatment. These findings are 

potentially the result of the participant completing a different measure of quality of life 

than those in Edmonds et al. (2009). Additionally, the quality of life measures included 

questions targeting physical and psychosocial impairments, which would not necessarily 

improve through VNeST. 

Although the treatment effects were smaller with regard to generalization when 

compared to those of Edmonds et al. (2009), the results suggest that VNeST is effective 

at improving trained verbs, generalizing to semantically-related, untrained verbs, and 

generalizing to stimuli not directly targeted in the treatment at a lower dose. VNeST is 

associated with change, but the changes may not persist if VNeST is administered at this 
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low dose to people with chronic stroke. Having evidence for a treatment that generalizes 

to untrained verbs is critical in the field of rehabilitation. While this study was completed 

at a low dose that is potentially applicable, it remains unrealistic to devote the entirety of 

treatment time to targeting one goal. However, it is possible to achieve the intensity of 

this study in an outpatient setting. For example, if a client if allotted two treatment 

sessions per week, the clinician could implement VNeST and potentially achieve gains 

similar to this study. 

 

Limitations 

 Although EH showed improvements on various measures, there were other 

factors that could have impacted the results of the research. EH was familiar with the 

standardized measures implemented, as she has been a participant in various treatment 

studies through Temple University. Additionally, EH participates in The Philadelphia 

Aphasia Community at Temple, which is a group program that aims to enhance 

communication skills and quality of life for individuals with aphasia. This could have 

enhanced her quality of life scores prior to starting treatment.  

 The treatment design was modified to adapt to the participant’s schedule, which 

resulted in a greater reduction of treatment time than originally planned. While this 

allowed the study to portray a realistic treatment schedule one would have through 

insurance, it was difficult to replicate the results of Edmonds and colleagues’ treatment 

(Edmonds, 2014; Edmonds & Babb, 2011; Edmonds, Mammino, & Ojeda, 2014; 

Edmonds et al., 2009; Edmonds, Obermeyer, & Kernan, 2015). Furthermore, EH required 

30 to 40 minutes to complete the weekly probes during the second week of each session, 
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which limited the amount of treatment time. Further research should investigate the use 

of VNeST implemented at a lower dose when a patient is still in inpatient rehabilitation. 

 

 

Summary & Clinical Implications 

 In sum, EH demonstrated improvements on the Verb Naming subtest of the CAT, 

the modified Argument Structure Production subtest of the NAVS, and picture 

descriptions. Changes were less evident for the BNT, TTR of words on the picture 

description, and quality of life measures.  These results suggest that a higher treatment 

dosage than that in the present study is needed to generate the magnitude of changes 

observed in Edmonds and colleagues (2009). However, treatment at a lower dose is still 

successful with regards to improving production of verbs and %CIU’s. In order to 

replicate the effects and maintenance reported by Edmonds and colleagues (Edmonds et 

al., 2009; Edmonds et al., 2014), it is important to complete the treatment at an intensive 

dose. However, smaller gains are attainable when implemented at a lower dose. 

The present study has significant clinical implications. Prior to this study, VNeST 

had not been examined at such a low dose. While Kwag et al. (2014) reduced the weekly 

treatment time, it was still conducted for 9-10 weeks with adaptations to the VNeST 

protocol. This research provides evidence for using VNeST at a lower dose that better 

simulates the treatment time allotted by insurance companies. Based on the findings of 

the present study, this treatment is effective for an individual with mild-moderate Broca’s 

aphasia characterized by difficulties with verb production and low CIUs. Future research 

should investigate how using a lower dose of VNeST effects participants of various 

aphasia types and severities. Furthermore, future studies that use the CAT would serve as 
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a better comparison to this study, since Edmonds and colleagues used the Western 

Aphasia Battery.  
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APPENDIX A 

VARIABLES OF TRAINED AND UNTRAINED VERB SETS 

Notes: Freq = frequency (range 0-069971); image = imageability (range 100-700); fam = 

familiarity (range 100-700); n/a = not available; Sem Rel = semantic relatedness ratings 

for verb pairs on a 1-7 scale. Data obtained from Edmonds, Nadeau, & Kiran (2009). 

 

 

 

 

 

 

 

 

 

 

 



  

 43 

APPENDIX B 

FIDELITY CHECKLIST 

 

 

Notes: Checklist obtained from Edmonds, Nadeau, & Kiran (2009). 
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