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Abstract 

 

Comparison of Traditional and Telepractice-Based Treatment in the 
Management of Stroke-Related Aphasia 

 

Jennifer Lynn Sharp, M.A. 

The University of Texas at Austin, 2017 

 

Supervisor:  Thomas Marquardt 

 
There is a growing need for an alternative rehabilitation service delivery model to limit 

barriers to healthcare access for individuals with stroke based aphasia. Individuals with a history 

of stroke who reside in rural areas may face challenges in timely and regular access to 

rehabilitative healthcare services necessary to maximize recovery potential. The emergence of 

telepractice as a paradigm for remotely delivering speech-language rehabilitative services has the 

potential to provide increased access to healthcare services for individuals with stroke-related 

aphasia at a cost-effective rate. This study examined pre-post treatment assessment data from a 

nonprofit private clinic that provides speech and language services for individuals with aphasia 

in-house and via telepractice. Pre-post treatment scores on formal and informal language 

measures from 14 participants with stroke-related aphasia who received individualized therapy 

over a 12-month period (N = 7 face-to-face, N = 7 telepractice), were compared. The 

conventional face-to-face treatment group and the telepractice group did not show significant 

improvement post-treatment and there was no significant difference in improvement between the 

two groups. The results suggest that while both groups did not significantly improve on language 
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measures following treatment, treatment outcomes were comparable across service delivery 

modes. These results provide preliminary support for the use of telepractice to delivery treatment 

to individuals with stroke-related aphasia in a real-world clinical setting. Results also provide 

further support for telepractice as an efficacious mode of treatment delivery for this population. 
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1. Introduction 

 
Aphasia, an acquired neurological language disorder, is caused by injury to 

representational language areas in the brain, most commonly due to stroke. Approximately 35%-

40% of adults admitted to acute care hospitals with a diagnosis of stroke are diagnosed with 

aphasia (Dickey et al., 2010; Pedersen, Jorgensen, Raaschou, & Olsen, 1995). Approximately 1 

million people in the United States have aphasia (National Institute of Neurological Disorders 

and Stroke (NINDS), n.d.). Next to motor impairments, aphasia is one of the most common and 

detrimental sequela of stroke. Individuals with aphasia experience language expression and 

comprehension deficits that adversely impact communication, and subsequently, quality of life.  

There is an extensive research base supporting treatment approaches for post-stroke 

aphasia as well as established guidelines for best practices. Treatment research has focused on 

management of impairments, including rehabilitative treatments to improve speech-language 

functions, treatments that aim to improve life participation and activity limitations, and 

augmentative and alternative approaches for communication in chronic severe aphasia. Research 

studies support the effectiveness of speech-language rehabilitative therapy for individuals with 

post-stroke aphasia (for review, see Brady et al, 2016).  

Speech-language treatment following stroke has been found to have positive and 

significant outcomes for various aspects of language, including improved expressive language, 

reading, writing, functional communication, and quality of life. There are numerous 

rehabilitative treatment approaches for post-stroke aphasia including, for example, constraint-

induced language therapy (Szaflarski et al., 2015), transcranial stimulation (Barwood et al., 

2012; de Aguiar et al., 2015), and impairment-based therapy (Drew & Thompson, 1999)), as 
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well as various service delivery models including  conventional face-to-face therapy, group 

therapy, computer-based treatment, and telepractice (remote treatment). 

Technological advances have enabled the use of live videoconferencing to deliver 

rehabilitative services remotely, known as “telepractice.” There is preliminary but promising 

evidence for the management of aphasia via telepractice (for review, see Cherney & van Vuuren, 

2012; Edwards, Stredler-Brown, & Houston, 2012; Hall, Boisvert, & Steele, 2013). Most studies 

investigated the effectiveness of specific linguistic deficit-based treatments within ideal 

conditions (Dechêne et al., 2011; Furnas & Edmonds, 2014), but few compared telepractice and 

conventional face-to-face therapy directly (Woolf et al., 2015). There currently is a need to 

examine the effectiveness of telepractice in the management of aphasia in routine clinical 

settings using individualized treatment approaches. Additionally, most studies examining the 

effectiveness of telepractice for the treatment of stroke-related aphasia use custom-made 

videoconferencing systems instead of freely available mainstream systems (e.g., Skype), which 

are more accessible and cost-effective for private practices.  As the technological infrastructure 

continues to improve and issues regarding licensure and reimbursement are settled, telepractice 

is expected to play a greater role in the treatment of stroke-related aphasia.  

This study retrospectively examined treatment outcomes in telepractice clients versus 

traditional face-to-face clients to assess the effectiveness of telepractice as a service delivery 

mode for the management of aphasia in routine clinical settings. The aim was to determine 

whether telepractice participants showed comparable treatment gains to conventional face-to-

face participants and to identify factors that may account for differences in group outcomes.  
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1.1  APHASIA 

Aphasia is an acquired neurologic language disorder resulting from brain injury to 

regions representing speech and language functions. The most frequent cause of aphasia is stroke 

(medically termed cardiovascular accidents, or CVAs), but the disorder can also result from 

traumatic brain injury (TBI), brain tumors, or infections. Cerebral regions sustaining damage in 

individuals diagnosed with stroke-induced aphasia vary. Speech and language functions are 

localized to the frontal, temporal and parietal lobes of the left hemisphere. Damage to these areas 

may be caused by loss of oxygen supply due to arterial blockage, typically of the left middle 

cerebral artery (MCA), or by hemorrhage of a ruptured blood vessel. Less often, individuals who 

have language represented in the right or in both hemispheres will acquire aphasia from damage 

sustained to these areas. Aphasia severity, lesion site and size are prognostic factors for recovery 

of language functions (Plowman, Hentz, & Ellis, 2012).  

Aphasia includes language impairment in all modalities of language, including speaking, 

comprehension, writing and reading. The language impairments associated with aphasia impact 

the individual’s ability to communicate, which is crucial for day-to-day interactions and 

activities. Cognitive abilities generally are intact, although cognitive deficits may be co-morbid 

with aphasia (e.g., memory, executive function deficits). Sensory deficits also may co-occur with 

aphasia, such as agnosia (the inability to identify an object despite intact perceptual abilities) or 

visual field deficits (e.g., hemianopia, visual field neglect). Common language deficits associated 

with stroke-related aphasia include word finding issues, nonfluent and agrammatical speech 

production, and auditory comprehension deficits.  
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Aphasia is classified by type and severity (Boston Diagnostic Aphasia Examination, 3rd 

Edition [Goodglass, Barresi, & Kaplan, 1983]; Western Aphasia Battery [Kertesz, 1982]). 

Classification systems typically divide aphasia into fluent and nonfluent subcategories. Fluent 

aphasia is characterized by smooth, syntactically compliant speech, but output may be devoid of 

meaningful content. Nonfluent aphasia is characterized by speech output that is halting, effortful, 

and agrammatic, but meaningful content is present. Global aphasia, a third classification, refers 

to deficits in all language modalities, generally due to diffuse cerebral damage. Additional 

categories of aphasia may be described within these classification systems.   

An issue with creating a classification system for aphasia subtypes is that individuals 

with aphasia present with widely variable patterns of symptoms that often do not clearly fit into 

any single subtype, particularly in stroke-related aphasia. Additionally, aphasia also may occur 

with other speech and language disorders such as apraxia (speech motor planning and 

sequencing issue) and dysarthria (weakness of speech-related oral musculature), which can 

complicate assessment and classification. Speech-language pathologists must be able to assess 

the types of communication deficits exhibited and consider these impairments in designing an 

appropriate individualized treatment plan. 

 

1.2  TREATMENT IN POST-STROKE APHASIA 

Aphasia treatment approaches have been developed with the primary aim of maximizing 

individuals’ language and communication abilities, activity, and participation (for review, see 

Brady et al., 2016). Guidelines for best practices based on current research evidence have been 

established (see Teasell et al., 2016; Winstein et al., 2016). The findings from a systematic 
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review of 27 randomized controlled trials investigating the effects of speech and language 

intervention in adults with post-stroke aphasia reported that speech and language treatment 

(SLT) resulted in clinically and statistically significant improvement in individuals’ expressive 

language, reading, writing, and functional communication (Brady et al., 2016). While there are 

no consensus recommendations for the frequency, intensity, timing, format or duration of 

treatment, higher intensity treatment (many hours of therapy over a short period of time) has 

been shown to result in significantly better functional communication outcomes than low 

intensity treatment (Brady et al., 2016; Winstein et al., 2016). In their stroke rehabilitation 

guidelines, Winstein et al. (2016) concluded that intensive therapy is likely indicated and should 

be provided as tolerated and feasible (p. e123).  Another set of guidelines indicates that early 

access to intensive and individualized language therapy is necessary for achieving optimal 

outcomes in post-stroke aphasia rehabilitation (Hebert et al., 2016). 

Studies have demonstrated the effectiveness of a variety of treatment approaches 

(Barwood et al., 2012; de Aguiar et al., 2015; Drew & Thompson, 1999; Lanyon, Rose, & 

Worrall, 2013; Palmer et al., 2012; Szaflarski et al., 2015). Constraint-induced language therapy 

(CILT) is designed to counteract non-use and enhance underlying residual language abilities. 

Compensatory strategies for communication (e.g. gestures, drawing) are constrained and the 

individual is required to use oral language to communicate. There is conflicting evidence for the 

effectiveness of CILT aphasia therapy on language performance compared to conventional 

treatment (Teasell et al., 2016). Another treatment approach uses brain stimulation, such as 

repetitive transcranial magnetic stimulation (rTMS) and transcranial direct current stimulation 

(tDCS), to modulate cortical excitability during post-stroke language recovery. There is strong  
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evidence that treatment with rTMS may improve performance in naming and on comprehensive 

language assessments, and that tDCS applied over the left frontal cortex may improve naming in 

individuals with chronic post-stroke aphasia (Winstein et al., 2016).  

In group-based therapy, individuals with post-stroke aphasia practice with 

communicative partners to build conversational communication skills. A review of research 

concluded that group treatment may improve communicative ability, but not conversational 

ability, verbal expression, auditory comprehension or fluency compared to individual treatment 

(Teasell et al., 2016). Group therapy commonly is used in addition to individual therapy for 

individuals with post-stroke aphasia. Computer-based treatment is another approach paired with 

individualized therapy. Computer-based activities typically are designed to target specific 

linguistic deficits, such as lexical retrieval. There is strong evidence that computer-based 

treatment may improve short-term lexical retrieval ability, but not overall language function 

when compared to standard language therapy (Teasell et al., 2016). 

Impairment-specific treatment targets improvement in deficits the individual exhibits, 

such as word finding, syntactic production, spontaneous speech production and connected 

speech, and auditory comprehension, writing, and reading.  A focus of treatment research has 

been on improving word finding outcomes in post-stroke aphasic individuals (Boyle & Coelho, 

1995; Coelho, McHugh, & Boyle, 2000; Kiran, Sandberg & Abbott, 2009; Wambaugh et al., 

2001). Evidence supports the use of semantic and phonological cues in facilitating word retrieval 

abilities (Teasell et al., 2016). Brady et al. (2012) reviewed 27 studies that compared outcomes in 

intervention to no intervention in adults with post-stroke aphasia. They concluded that there was 

a moderate effect size for functional communication, reading comprehension, and writing, and a 
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low effect size for auditory comprehension, naming, and general expressive language outcomes 

(Brady et al., 2016) 

Evidence indicates that a variety of aphasia approaches are useful, but no conclusions  

about the effectiveness of one treatment compared to another have been established (Brady et al., 

2016; Teasell et al., 2016). Some approaches, such as group and computer-based therapy, may be 

used in addition to impairment-specific individual therapy. Aphasia treatment should be tailored 

to the individual based on clinical expertise, external scientific evidence, and the personal needs 

and values of the client (American Speech-Language-Hearing Association [ASHA], n.d.).  

 

1.3  NEED FOR TELEPRACTICE IN THE TREATMENT OF STROKE-RELATED APHASIA 

There is a critical and growing need for a viable alternative to existing rehabilitation 

service models for rural areas (Clark, Dawson, & Scheidman-Miller, 2002).  Advances in 

information technology and telecommunication have enabled the use of live videoconferencing 

to deliver speech and language services remotely. This method of service delivery is known by 

the American Speech-Language-Hearing Association (ASHA) as “telepractice,” and also is 

referred to as “teletherapy,” “telespeech therapy,” “telerehabilitation,” and “telehealth.” This 

study will use “telepractice” to refer to any specialized services delivered remotely via 

technology (i.e., assessment, treatment, consultation).  

Telepractice is of particular interest in improving access to healthcare for individuals with 

stroke-related aphasia. Mashima & Doarn (2008) noted that “timely and regular rehabilitation 

services are critical to maximize the potential of recovery or function or use of compensatory 

strategies to enable the patient to be as independent as possible including the possibility of 
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returning to the workforce,” (p. 1103). Post-stroke individuals that reside in rural areas may face 

challenges in timely and regular access to rehabilitative healthcare services necessary to 

maximize recovery potential. Remote delivery of services aims to overcome challenges 

associated with distance for post-stroke individuals living in rural locations, including 

unavailability of specialists, physical mobility impairments, and cost of travel. Telepractice 

provides a means to connect patients with clinicians from the convenience of their home, which 

is particularly important because of shortened hospital stays and debilitating motor impairments 

that often result from stroke. Additionally, telepractice reduces the consumer’s cost of care by 

minimizing travel expenses. Overall, telepractice has the potential to extend clinical outreach to 

post-stroke individuals otherwise unable to receive services due to geographic locale and to 

provide intensive services at a cost-effective rate. 

 

1.4  RESEARCH IN TELEPRACTICE AND STROKE-RELATED APHASIA 

Telepractice has been established as a viable mode for speech and language service 

delivery. The effectiveness of both assessment and treatment via telepractice has been 

investigated. A primary research question explored was whether remote assessment of 

neurological speech and language disorders was as effective as traditional face-to-face 

assessment. Georgeadis, Brennan, Barker, & Baron (2004) found that when using a picture 

description task, no difference was found between remote and traditional face to face assessment 

in individuals with traumatic and stroke-related brain injury. Theodoros, Hill, Russell, Ward, & 

Wootton (2008) reported no significant difference in scores of the Boston Diagnostic Aphasia 

Examination, 3rd Edition (BDAE-3; Goodglass, Barresi, & Kaplan, 1983) and the Boston Naming 
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Test (BNT; Kaplan, Goodglass, & Weintraub, 1983) obtained via telepractice and in-person for 

individuals with stroke- or traumatic brain injury-related aphasia. Additional studies that 

compared assessment measures collected via telepractice and in-person for neurogenic speech 

and language disorders, including TBI, Alzheimer’s disease, dysarthria, apraxia, and speech and 

voice disorders in Parkinson’s disease, reported high levels of agreement between the two 

service environments (for review, see Cherney & van Vuuren, 2012; Hall, Boisvert, & Steele, 

2013; Mashima & Doarn, 2008). 

The use of telepractice in the assessment of various acquired speech and language 

disorders is well-documented, but studies examining its effectiveness in the treatment of post-

stroke aphasia is preliminary. Rehabilitative telepractice treatment studies for individuals with 

stroke-related aphasia target specific linguistic deficits associated with aphasia, such as lexical 

retrieval (Agostini et al., 2014; Dechêne et al., 2011; Fridler et al., 2012; Furnas & Edmonds, 

2014; Woolf et al., 2015) and sentence production (Goldberg, Haley, & Jacks, 2012). The 

majority of studies focus on lexical retrieval.  

Two pilot studies tested the feasibility of teletherapy in delivering treatment targeting 

lexical retrieval in individuals with post-stroke aphasia. Dechêne et al. (2011) delivered lexical 

retrieval intervention to three individuals with post-stroke aphasia and anomia in a within-subject 

case study design. Treatment consisted of naming pictures consisting of simple line drawings 

representing various semantic categories, and high, moderate and low frequency words. The 

telepractice platform used was the Tandberg 550 MXP videoconferencing system, a commercial 

product available for purchase. Improvement was shown on trained items and more modest 

improvement was seen on untrained items. Furnas and Edmonds (2014) administered verb 
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network strengthening treatment (VNeST) via telepractice for two participants with post-stroke 

aphasia using a single-subject experimental design. Participants were trained in both spoken and 

orthographic (typed) modalities. Treatment consisted of presenting the target picture on a 

computer screen (black and white drawings). For each picture stimulus, participants generated a 

sentence in the spoken modality and typed a response below the picture. Post-intervention 

measures showed improved lexical retrieval of trained and untrained stimuli. Improvement was 

also observed for naming of untrained nouns and verbs in spoken, typed, and hand-written 

modalities as well as standardized measures of aphasia.  

Two studies that directly compared in-person with remote therapy employed crossover 

designs, in which participants received treatment in both environments. Fridler et al. (2012) 

employed a crossover within-subject case study design with eight participants with aphasia. The 

participants received a 14-session block of teletherapy and a 14-session block of conventional 

face-to-face therapy. Treatment targeted lexical retrieval and other individualized language and 

was delivered over a custom-made web application that provided videoconference and a shared 

whiteboard. No significant differences were found on formal language outcome measures 

(Western Aphasia Battery [WAB; Kertesz, 1982]) or on satisfaction measures between the two 

therapy modes. Agostini et al. (2014) conducted a crossover-design teletherapy study with five 

post-stroke chronic aphasic participants with anomia. The treatment protocol targeted word 

finding using picture naming tasks and progressive phonological cues, and was administered to 

the participants both remotely and in-person. Treatment results showed significant improvement 

on treated items in both teletherapy and in-person conditions. Additionally, significant effects 

were observed for time but no significant difference was found between remote and face-to-face 
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therapy. Due to the crossover design of these two studies in which participants received both 

remote and in-person therapy, some gains may have been attributable to cumulative effects of 

therapy rather than independent effects of the two service delivery methods. 

Woolf, Caute, Haigh, Galliers, Wilson, Kessie, Hirani, Hegarty, and Marshall (2015) 

sought to eliminate the potential confound of cumulative effects by conducting a quasi-

randomized controlled feasibility study comparing remote therapy delivered from a University 

laboratory, remote therapy from a clinical site (NHS outpatient service), in-person therapy and 

an attention control condition for 20 persons with post-stroke aphasia. Unlike the previous 

studies, mainstream videoconferencing technology was used. Treatment targeted spoken word 

production through picture naming utilizing delineated tasks and cues including semantic 

verification (yes/no questions), repetition, semantic cue, sentence completion, first phoneme, and 

first syllabic cue. Participants also were provided with a simple, computer-based home practice 

task in which they practiced naming images on their computer screen. Following treatment, 

naming in all therapy groups improved and gains were well maintained at 6-week follow-up, 

while scores were largely unchanged in the attention control group. Individual analyses also 

showed individual gains were highly significant for all participants in therapy groups. The study 

also found that treatment fidelity was not affected by treatment modes. 

Only one of the studies directly comparing teletherapy to conventional face-to-face 

therapy for stroke-related aphasia examined teletherapy for stroke-related aphasia in a routine 

clinical setting using a mainstream videoconferencing system (Woolf et al., 2015). For practicing 

clinicians in the private clinical setting, this type of information is particularly useful. Though 

only one treatment approach was used in the study, the results provided evidence for the use of 

telepractice to deliver treatment for clients with stroke-related aphasia in a clinical setting. 
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Additionally, the results support the use of a freely available, cost-effective videoconferencing 

platform (Skype) as the technological infrastructure for effective telepractice service delivery. 

Across all studies, no difference in outcome measures was documented between participants 

treated via telepractice and those treated with conventional in-person therapy. 

 

1.5  CURRENT STUDY 

 
Preliminary research has established the efficacy of teletherapy in stroke-related aphasia. 

However, only one study explored the effectiveness of teletherapy under routine clinical 

conditions (Woolf et al., 2015). Furthermore, many studies exploring teletherapy outcomes use 

tailor-made technological platforms instead of free, mainstream systems such as Skype and 

FaceTime, which are more accessible and cost-effective for clinics. A practical question 

clinicians may have is whether telepractice is effective in a “real-world” clinical setting; that is, a 

setting in which the clients admitted have a range of aphasia deficits, severity, and 

demographics.  

 The aim of this study was to retrospectively compare treatment outcomes in telepractice 

using a freely available videoconferencing system (Skype) and traditional face-to-face therapy in 

two groups of individuals with stroke-related aphasia who received treatment from the same 

clinic to determine whether comparable gains are achieved when intervention is delivered via 

teletherapy under routine, real-world clinical conditions. Existing data from Austin Speech Labs, 

a nonprofit private clinic that offers speech and language services for post-stroke individuals 

were used in the data analysis. The groups of participants included individuals with stroke-
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related aphasia who received face-to-face therapy in-office or remote therapy via telepractice. 

Treatment was individualized to each participant's linguistic deficits and specific communicative 

needs. The study hypothesized that teletherapy language outcomes would not significantly differ 

from traditional face-to-face outcomes. Evidence for this hypothesis would support the use of 

teletherapy using a mainstream videoconferencing system for individuals with aphasia in a 

routine clinical setting. Support for the effectiveness of teletherapy for individuals with aphasia 

may also have implications for access to speech and language rehabilitative services, cost-

effectiveness of services, and reimbursement for services. 
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2. Method 

 

2.1 PARTICIPANTS AND ASSESSMENT MEASURES 

Participants were individuals who had experienced stroke, were diagnosed with aphasia, 

and were currently or previously receiving speech and language services from Austin Speech 

Labs. Austin Speech Labs is a 501(c)(3) organization that provides intensive speech, language 

and cognitive therapy for post-stroke individuals in the greater Austin, Texas area and Laredo. 

Participants were diagnosed with aphasia by a neurologist and referred to ASL for speech and 

language rehabilitative services.  

A total of 14 individuals (7 female, 7 male) with stroke-related aphasia were included. 

All participant data was collected for clinical, not research, purposes and was de-identified prior 

to analysis. At the time of data analysis, participants had completed a 12-month treatment period. 

Seven telepractice (TP) participants were matched to seven participants who received in-office 

face-to-face (FTF) therapy. TP and FTF therapy participants were matched by the total number 

of treatment hours received within a 15% range over the 12-month period (e.g., a TP participant 

who received 60 hours of therapy may be matched to an FTF participant who received between 

51 and 69 hours of therapy). The next criterion was that all participants have pre- and post-

treatment Western Aphasia Battery-Revised (WAB; Kertesz, 1982) scores and Austin Speech 

Labs Language Screener scores. In order to meet this criterion, two exceptions to the 15% 

therapy hour-range matching criterion were necessary (TP4: 59 hrs, FTF4: 50 hrs; 18% 

difference; TP5: 24 hrs, FTF5: 16 hrs; 33% difference).   
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Participants had a history of CVA that resulted in lesions to the left hemisphere, with the 

exception of one participant who had right hemisphere lesions (TP1). Participants reported 

English as their primary language. The TP group consisted of six males and one female who 

ranged in age from 48-79 (M 65.1, SD 10.1). The TP group ranged from 0.1-12.3 (M 3.8, SD 5.2) 

years post-onset of stroke and ranged in education from high school to advanced degree (M 14.9, 

SD 2.8 years). The FTF group consisted of 3 males and 4 females who ranged in age from 42-79 

(M 59.3, SD 15.0). The FTF group was between 0.3-3.19 (M 1.3, SD 1.1) years post-onset of 

stroke and ranged in education from college to advanced degree (M 16.0, SD 1.6 years). In terms 

of treatment hours, the variability within both groups was matched between groups using the 

15% criterion. TP participants received between 24 and 246 total treatment hours (M 94.0, SD 

74.3). FTF participants received between 16 and 247 treatment hours (M 95.0, SD 83.9). 

Table 1 shows the demographic information for each participant and Table 2 provides 

group summaries. Table 3 shows each participant’s formal (WAB) and informal (Austin Speech 

Labs Language Screener) language measures pre- and post-treatment. The Language Screener is 

an informal language measure developed by Austin Speech Labs that assesses automatic 

language, repetition, naming, sentence generation, and comprehension questions. The composite 

language score obtained from this screener was used as a secondary outcome measure. While 

participants were highly variable within groups, t-tests revealed that the groups were not 

significantly different in terms of age (p = 0.557), education (p = 0.707), YPO (p = 0.337), or 

treatment hours (p = 0.744). A p value of 0.05 or lower is considered significant. 
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Table 1. Demographic Data for Participants 

a YPO = Months post onset of stroke 

Telepractice (TP) Face-to-Face (FTF) 

Participant Gender Age YPOa Aphasia 
cause 

Lesion 
site Education Primary 

language Participant Gender Age YPO Aphasia 
cause Lesion site Education Primary 

language 
 
TP1 
 
 

 
M 

 
61 

 
12.3 

 
CVA 

 
RH 

 
College 
 
 

 
English 

 
FTF1 

 
F 

 
57 

 
0.4 

 
CVA 

 
LH 

 
College 

 
English 

TP2 M 72 0.3 CVA LH Advanced 
degree 
 

English FTF2 M 47 2.1 CVA L basal 
ganglia 

College English 

TP3 M 72 2.4 CVA LH College 
 
 

English FTF3 F 78 2.0 CVA L temporal College English 

TP4 M 63 0.1 CVA LH High 
School 
 

English FTF4 F 42 0.4 CVA LH Advanced 
degree 

English 

TP5 M 79 0.87 CVA LH Advanced 
degree 
 

English FTF5 M 82 0.6 CVA LH Advanced 
degree 

English 

TP6 M 48 0.33 CVA LH High 
school 

English FTF6 F 79 0.3 CVA LH 
 
 

>12 yrs; 
no 
college 
degree 

English 

TP7 F 61 10.18 CVA LH High 
school 

English FTF7 F 64 3.19 CVA L frontal 
operculum, 
L insula 

>12 yrs; 
no 
college 
degree 

English 
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Table 2. Demographic Characteristics (with standard deviations) Group Summary 

a YPO = years post-onset of stroke 
b Western Aphasia Battery-Revised Aphasia Quotient Severity Scale 

 
 

 

Table 3. Group Mean Performance (with standard deviations) on Language Measures 

 Telepractice 
(n=7) 

Face-to-Face 
(n=7) 

Pre-Therapy WAB AQ (100) 60.2 (27.8) 65.24 (30.29) 

Post-Therapy WAB AQ (100) 69.3 (33.64) 73.04 (73.04) 

ASL Language Screener (%)a 63.0 (32.73) 67.29 (22.21) 

ASL Language Screener (%)a 70.86 (33.53) 68.86 (20.63) 
a ASL Language Assessment = language screener developed by Austin Speech Labs 
 

Demographic Telepractice 
(n=7) 

Face-to-Face 
(n=7) 

 

Age 
 

65.1 (10.2) 
 

59.3 (15.0) 
 

Gender 
 

1F, 6M 
 

5F, 2M 
 

Education (years) 
 

14.9 (2.8) 

 

16.0 (1.6) 

 

Primary Language 
 

7 English 
 

7 English 
 

YPO a 
 

3.8 (5.2) 
 

1.3 (1.1) 
 

Treatment Hours 
 

 

94.0 (74.3) 
 

95.0 (83.9) 

WAB AQ Severity b 
2 Mild 

4 Moderate 
1 Very Severe 

3 Mild 
3 Moderate 

1 Very Severe 



 
 

18 

2.2  TREATMENT APPROACHES 
 

The treatment approach for each individual varied according to their specific linguistic 

deficits and communicative needs revealed by formal and informal assessment and was selected 

by an experienced speech-language pathologist following ASHA’s evidence-based practice 

guidelines. Participants’ targets included lexical retrieval, auditory comprehension, reading 

comprehension, and writing based on their specific profile of deficits. Austin Speech Labs offers 

therapy “Boot Camps” in which clients attend 8-week therapy cycles. The number of hours a 

client receives each boot camp varies depending on attendance, but the average is an estimated 

70 hours. Table 4 provides examples of some participants’ treatment goals and the therapeutic 

tasks used to target these goals. Semantic feature analysis (SFA) and phonemic cueing frequently 

were used as a therapeutic approach to improve lexical retrieval. Clients were taught to self-cue 

to improve independence and generalization outside of therapy. Verb therapy, which involved 

the use of a template for which a verb was provided and the participant was asked to produce an 

agent and object before reading the sentence aloud, was commonly used to target sentence 

production. Memory tasks were included if a client needed to improve memory to recall words or 

events. Therapy for all clients was multimodal; clinicians consistently asked clients to verbally 

say, write and read words to strengthen the lexical network and retain information. For more 

severe clients, imitation was used for those who could not generate words on their own. Visual 

memory was targeted in clients who could not independently write single words. They were 

shown the written word for 5 seconds, then asked to write it from memory. Effective supports 

were provided as needed and faded based on clinical judgment.  
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Traditional face-to-face treatment took place at the Austin Speech Labs clinic. Clinicians 

at Austin Speech Labs Live used Skype for Windows on desktop computers or the Skype app for 

iPad to conduct live videoconference telepractice sessions. In terms of session structure, all face-

to-face clients received three hour-treatment sessions based on the boot camp design. In-house 

face-to-face clients spent the initial hour in individual therapy that targeted their specific 

linguistic needs, the second hour in group therapy targeting functional communication needs, and 

the third hour engaged in a computer-based activity again targeting client-specific goals. If the 

client was not eligible for computer-based therapy, the third hour was another group or 

individual hour depending on the individual. Due to the one-on-one format of live 

videoconferencing, telepractice clients received only individual therapy. The telepractice group 

received all treatment hours as individual hours, while approximately two-thirds of the face-to-

face participants’ treatment hours were individual and approximately one-third was group.   
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Table 4. Examples of Treatment Targets and Treatment Tasks 

Target Task 

 
Lexical retrieval 

 
Semantic feature analysis and phonemic 
cueing used during picture naming task 

 
Sentence generation 

 
Verb therapy – given a verb, the client 
produces a subject and object and reads the 
sentence aloud, orally  

 
Use grammatically correct sentences in 
speaking 

 
Orally summarize articles 

 
Use grammatically correct sentences in 
writing (sentence and paragraph level) 

 
Compose business emails 
Discrete grammar target training using 
worksheets 

 
Auditory comprehension 

 
Answer comprehension questions to orally 
presented articles 

 
Reading comprehension at the word level 

 
Match written 3-5 letter word to picture, and 
say it; fade picture 

 
Reading comprehension at the sentence and 
short paragraph level 

 
Answer Y/N questions in response to reading 
passages of increasing length and complexity 
 

 
Initiating comments and asking questions in 
conversation 
 

 
Structured and unstructured conversation 
activities 

 

2.3  OUTCOME MEASURES 

 The primary outcome measure was the pre- to post-treatment change in standardized 

comprehensive WAB Aphasia Quotient (WAB AQ) scores for each participant. The WAB is a 

formal measure of receptive and expressive language comprised of spontaneous speech, auditory 
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verbal comprehension, repetition, and naming subtests. A composite score derived from the 

performance on each subtest provides an overall level of severity of aphasia, represented by the 

WAB AQ score. Although each participant received individualized therapy, given the multi-

modal nature of treatment we expected that WAB AQ scores would reflect overall language 

improvement following treatment across all modalities. The secondary outcome measure was 

pre- to post-treatment change in a composite language score from an informal language measure 

developed by Austin Speech Labs, the Austin Speech Labs Language Screener. The Language 

Screener assesses automatic language, repetition, naming, sentence generation, and 

comprehension questions. The content items and protocol for administration of this measure is 

detailed in Table 5. An overall language composite score is calculated from each subtest 

performance. 
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Table 5. Austin Speech Labs Language Screener Subtests and Scoring Protocols 

Subtest Task items Scoring procedure 
Automatics Count 1-20 

Recite alphabet 
List days of the week 

Score 1 point if and only if 
client makes no mistakes, 
repetitions of directions are 
permitted. 

Repetition Client is asked to repeat letters, numbers, 
words and phrases of increasing length 
- Letters: H, M, C 
- Numbers: 40, 97, 195 
- Words & phrases: Yes, Hello, 

Appointment, Wedding bells, Roller 
coaster ride, To whom it may concern 

Score 1 point if first response 
is correct. One repetition 
permitted. 

Naming Part1: Confrontation naming task. Client 
is shown and asked to name pictures from 
the Test of Adolescent Word Finding 
(TAWF; cite). Words progress in 
decreasing frequency of occurrence. The 
test items are as follows, with phonemic 
cues underlined and semantic cues in 
parentheses: 
- Pencil (used for writing) 
- Broom (used for cleaning) 
- Seahorse (an ocean animal) 
- Dart (you throw it) 
- Igloo (type of house) 
- Harp (a musical instrument) 
- Pyramid (found in Egypt) 
- Latch (part of a door) 
- Trellis (used in a garden) 

 
Part 2: Divergent naming task. The client 
is asked to name as many fruits as they 
can in 1 minute.  

Part 1: Score 1 point if first 
response is correct. If client 
cannot name item, first 
provide a semantic cue (SC). 
If client still does not name 
item, provide a phonemic cue 
(PC; “it starts with a /h/ 
sound”). Response counted as 
incorrect with SC or PC but 
the information is used for 
therapy purposes. 
 
 
 
 
 
 
 
Part 2: Score 1 point for each 
correct response given. 
Maximum is 15. 

Sentence The client is given 5 words (baby, store, 
cry, see, heavy) and asked to generate 
sentences with them.   

Score 0.5 if sentence is 
semantically correct and 0.5 
if sentence is grammatically 
correct. 

Picture 
Questions 

Part 1: The client is shown a picture and 
asked what they think is being said in 
each. 
 

Part 1: Score 1 point if 
response is reasonable. No 
half credit. 
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Part 2: Wh-questions. The client is shown 
the cat rescue picture and asked 3-why 
and 2- how questions: 
- Why is the man in the tree? 
- Why is the dog barking? 
- Why is the ladder on the ground? 
- How did the cat get in the tree? 
- How can the fireman help? 

Part 2: Score 1 point if 
response is reasonable. No 
half credit. 

 

2.4  STATISTICAL ANALYSIS 

 Statistical analysis was performed using IBM SPSS Statistics (version 23.0, Chicago, IL, 

USA). A significance level of 0.05 was used in all analyses. In order to establish whether the two 

groups were significantly different, two-tailed t-tests were conducted to compare demographic 

and clinical variables between each group. Two two-way analyses of variants (ANOVAs) were 

conducted to determine the effect of treatment group and treatment mode (telepractice vs. face-

to-face) on each language outcome measure (WAB AQ and Language Screener), as well as to 

identify any interaction between treatment group and treatment mode.  

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 5. (continued) 
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3. Results 

3.1 DESCRIPTIVE STATISTICS FOR PRE-POST OUTCOME CHANGE 

 

3.1.1 Group Differences: 

Two-tailed t-tests were conducted to determine whether group differences existed 

between the face-to-face and teletherapy groups in terms of age, education, years post-onset 

(YPO), treatment hours, and initial severity (via pre-treatment WAB AQ scores). The groups did 

not significantly differ in terms of age (p = 0.557), education (p = 0.707), YPO (p = 0.337), or 

treatment hours (p = 0.744). The face-to-face group had a slightly higher average initial WAB 

AQ (M 69.3, SD 30.3) than the telepractice group (M 60.2, SD 27.8), but the two groups did not 

significantly differ in initial severity (p = 0.570). There were descriptive differences between the 

two groups in terms of gender. The telepractice group primarily consisted of males (1F, 6M), 

while the face-to-face group primarily consisted of females (5F, 2M). Table 5 lists demographic 

and clinical characteristics of each group and between-group comparison of means (p value). 
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Table 6. Demographic and Clinical Characteristics of Participants and Between-Group 
Comparison of Means 

 

3.1.2 Primary Language Outcome Measure  

Group mean performance on pre- and post-treatment measures is presented in Table 6 

and Figure 1. For the telepractice group, the mean initial WAB AQ score was 60.2 (SD 27.8) and 

the post-treatment mean WAB AQ mean was 65.2 (SD 30.3). Five telepractice participants had 

improved WAB AQ scores from pre-to-post treatment, and two had decreases. For the face-to-

face group, the initial mean WAB AQ was 69.3 (SD 30.3) and the post-treatment mean WAB AQ 

was 73.0 (SD 23.7). In this group, four of seven participants showed improved WAB AQ scores 

post-treatment, while three had lower post-WAB AQ scores. Figure 2 illustrates that overall, both 

groups showed slight improvement from pre-to-post WAB AQ measures. Change scores were 

calculated by subtracting the pre-WAB AQ from the post-WAB AQ. The telepractice group had a 

slightly greater mean of change between pre-to-post WAB AQ scores (mean of change = +5.06) 

than the face-to-face group (mean of change = +3.79). 

 Telepractice 
(n=7) 

Face-to-Face 
(n=7) 

P-value  
(two-tailed) 

 

Age 
 

65.1 (10.2) 
 

59.3 (15.0) 0.557 
 

Gender 
 

1F, 6M 
 

5F, 2M -- 
 

Education (years) 
 

14.9 (2.8) 

 

15.4 (2.8) 0.707 
 

YPO  
 

3.8 (5.2) 
 

1.3 (1.1) 0.337 
 

Treatment Hours 
 

 

94.0 (74.3) 
 

95.0 (83.9) 0.744 

Severity (Initial 
WAB AQ Score) 60.19 (27.80) 69.26 (30.29) 0.570 
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3.1.3 Secondary Language Outcome Measure 

The telepractice group had a mean initial Language Screener (LS) score of 63.0 (SD 32.7) 

and a mean post-treatment LS score of 67.3 (SD 33.5). Six of seven telepractice participants had 

improved post-treatment LS scores, while one participant made no improvement. The face-to-

face group had a mean initial LS score of 70.9 (SD 22.2) and a mean post-treatment LS score of 

68.9 (SD 20.6). In this group, three of seven participants had improved post-treatment LS scores 

while four had lower post-treatment LS scores. The telepractice group had a greater mean of 

change (+4.29) than the face-to-face group (-2.00). Figure 3 shows that the telepractice group 

made overall improvement while there was an average decrease in performance on the LS in the 

face-to-face group.  
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Table 7. Pre-Treatment and Post-Treatment Mean WAB AQ and Language Screener Scores and 
Standard Deviations.   

 Telepractice 
(n=7) 

Face-to-Face 
(n=7) 

Pre-Therapy WAB AQ (100) 60.2 (27.8) 69.3 (30.3) 

Post-Therapy WAB AQ 
(100) 65.2 (33.6) 73.0 (23.7) 

WAB AQ Mean Change 
Score +5.06 +3.79 

ASL Language Screener (%) 63.0 (32.73) 67.29 (22.21) 

ASL Language Screener (%) 70.86 (33.53) 68.86 (20.63) 

ASL Language Screener 
Mean Change Score +4.29 -2.00 

WAB AQ = Western Aphasia Battery Aphasia Quotient (all subtests administered) 
ASL Language Screener = Austin Speech Labs Language Screener composite score (all subtests administered) 
 

Figure 1. Telepractice (TP) and Face-to-Face (FTF) Group Mean Performance on Pre- and Post-
Treatment Measures. Error bars represent standard error. 
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Figure 2. Means for Pre-to Post WAB AQ Change in Both Groups. 

 

 

Figure 3. Means for Pre-to-Post Language Screener Change in Both Groups. 
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3.2 TREATMENT EFFECT IN FACE-TO-FACE THERAPY VERSUS TELEPRACTICE 
 

3.2.1 WAB AQ Scores 

A two-way ANOVA of the WAB AQ scores found that the main effect of time was not 

significant (F = 1.397, p = 0.260), indicating no significant treatment effect. There was no 

significant group effect (F = .313, p = .586), indicating the groups did not significantly differ in 

terms of pre-and post-WAB AQ scores. The interaction between pre-post change in WAB AQ 

scores and group was not significant (F = 0.029, p = 0.868), indicating that the groups did not 

significantly differ in terms of WAB AQ changes from pre- to post treatment. This is illustrated 

by the near-parallel slopes of pre-post WAB AQ change for both groups in Figure 2. While slight 

descriptive improvement on WAB AQ scores was present in both groups following treatment, 

these gains were found to be not statistically significant. More importantly for this study, the 

magnitude of pre-to-post treatment WAB AQ change did not significantly differ between the 

telepractice and face-to-face groups, suggesting the two treatment modes yielded comparable 

outcomes.  

 

3.2.2 Language Screener (LS) Scores 

The LS data were analyzed for within- and between-group effects. A two-way ANOVA 

revealed that the main effect of time was not significant (F = 0.584, p = 0.459), indicating no 

significant treatment effect. The effect for group was also found to be non-significant (F = group 

= .584, p = .756). The interaction between pre-post change in LS scores and group approached 
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significance (F = 4.420, p = 0.057), but was not statistically significant. The near-significant 

interaction in LS scores is illustrated in Figure 3 by the positive slope of pre-post change in the 

telepractice group versus the negative slope of face-to-face pre-post treatment change.  

 

3.2.3 Summary of Results 

Following treatment, pre-post WAB AQ scores for face-to-face compared to telepractice 

groups were not significantly different (F = 1.397, p = 0.260). The interaction between pre-post 

LS scores and group approached, but did not reach, statistical significance (F = 4.420, p = 

0.057). Neither the pre-post WAB AQ nor pre-post LS change in score was significantly different 

between the two groups; treatment outcomes are considered comparable between the two 

treatment modes. 
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4.  Discussion 

A post-hoc, retrospective study was conducted comparing language assessment outcomes 

for individuals with post-stroke aphasia who received individualized speech-language therapy 

face-to-face and remotely via telepractice. Neither the conventional face-to-face nor telepractice 

group made significant improvement post-treatment and there was no significant difference in 

the magnitude of pre-post change between the two groups. The results suggest that while both 

groups did not significantly improve on language measures following treatment, treatment 

outcomes were comparable across service delivery modes.  

A primary question was whether the magnitude of change following treatment was 

comparable between telepractice and traditional face-to-face participants. Research evidence 

supports the equivalence of treatment outcomes between telepractice and traditional face-to-face 

therapy (Cherney & Van Vuuren, 2012; Hall, Boisvert, & Steele, 2013; Woolf et al., 2015). It 

was predicted that treatment outcomes between telepractice and face-to-face therapy would not 

statistically differ in this retrospective study. The results provide preliminary support for the 

hypothesis that conventional face-to-face therapy is comparable to remote therapy via 

telepractice for individuals with stroke-related aphasia in a real-world clinical setting. 

This study is unique in that it focused on treatment outcomes of highly variable clinical 

sample across in-person and remote service delivery modes. While preliminary, this study 

provides support for the use of telepractice for individuals with stroke-related aphasia in 

conventional clinical settings. This study also supports the use of mainstream, freely available 

videoconferencing software (Skype) as the technological platform for telepractice service 
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delivery. Lastly, the results support teletherapy as a valid and useful tool in the management of 

stroke-related aphasia, a population that may particularly benefit from increased access to 

healthcare.  

 Several improvements in the study design could strengthen the results. This was a 

retrospective study that examined data that was collected for clinical, not research, purposes. The 

study attempted to exercise constraints on participant inclusion, but was limited by the available 

data. The primary criterion was that all participants included have initial and post-treatment WAB 

and Language Screener assessment scores in order to calculate change in outcome measures. 

Initially, matching of telepractice participants for age, gender, and treatment hours was 

attempted. However, given the current caseload of the clinic, participants that matched on all 

these variables and that had the required assessments completed could not be found. Exclusion 

criteria were revised to match participants with pre-post assessment scores by comparable 

treatment hours only, as intensity of treatment was determined to be most influential on post-

treatment outcomes. While the two participant groups did not statistically vary in terms of age, 

education, time post onset of stroke, and treatment hours, the degree of variability within each 

group was high. This high variation within a small sample size likely affected group outcomes 

following treatment. 

The non-significant improvements between groups may be attributed to the high 

variability of participants in terms of aphasia severity and treatment hours. Participants with very 

low initial WAB AQ scores indicative of severe aphasia have poorer prognostic outcomes, and 

are less likely to make improvements reflected in global language measures. Participants with 

very high WAB AQ scores may "ceiling out" on their post-treatment WAB. That is, they have 
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limited room for improvement before reaching the maximum score because their initial score 

was so high. For these individuals, the WAB may not be a challenging enough task to accurately 

measure the magnitude of change. Both the telepractice group and face-to-face groups contained 

one very severe client with an AQ score below 10. Both groups also included at least two 

participants with very high AQ scores above 80. The limited improvement in WAB AQ scores 

expected to occur in these participants may have compressed estimates of improvement. 

 The telepractice group made improvements in both WAB and LS scores, though not 

statistically significant. However, while the face-to-face group made improvements in WAB 

scores, they declined in terms of LS scores. The WAB is known to be a valid, reliable assessment 

tool for measuring language abilities in individuals with aphasia. To explain these conflicting 

outcome measure scores, we assessed the concurrent validity of the Austin Speech Labs 

Language Screener compared to the WAB by correlating initial WAB scores with initial LS 

scores. Initial WAB and initial LS scores were highly correlated within each group (.98 TP, .92 

FTF) and across all participants when the groups were combined (.93). The Austin Speech Labs 

Language Screener was established to be a concurrently valid measure to the WAB, meaning the 

decline in LS scores in the face-to-face group likely was not due to the invalidity of the measure. 

The contradictory decline in LS scores in face of the increase in WAB scores for this group may 

be attributed to participant variables possible administration or scoring inconsistencies, or 

individual day-to-day participant variation in performance. While both the WAB and Language 

Screener were administered pre- and post-treatment, the assessments were not given on the same 

day. Intermittent illnesses and seizures that affected some participants may have impacted their 

assessment performance on a given day.  
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4.1 RECOMMENDATIONS AND FUTURE DIRECTIONS 

 Suggestions for improving the study have been presented.  In an ideal post-hoc 

retrospective study, more control over participant inclusion should be exercised. In this study, the 

inclusion of very low or very high performing individuals may have limited the possible 

measurable improvement made on a standardized language measure such as the WAB. It is 

recommended that only participants who score a WAB AQ between 40 and 70 be included in 

future studies. This range establishes a minimum score for individuals to perform successfully 

and a maximum score to leave measurable room for improvement. Placing strict constraints on 

age range, time post onset of stroke, hours of treatment, limiting inclusion to one stroke, and 

equally distributing males and females across groups would also improve control over the data 

and strengthen the interpretation of results. Additionally, increasing the sample size would 

increase statistical power and validity. 

The participants completed non-identical target-specific tasks in their therapy sessions 

since the data were collected from a private clinic that individualizes treatment. An additional 

probe that measured progress toward these specific targets may illustrate improvements more 

specific to treatment than a global language measure. For future studies, maintaining 

individualized therapy while adding a common task for all participants would allow for a 

treatment-specific measure of progress to be tracked for all participants in addition to global 

language measures. Including both types of measures would provide a more informative picture 

of improvements made following treatment. Additionally, future studies may supplement 

language-specific outcome measures with a quality of life measure and client satisfaction survey 

to address activities- and participation-level treatment outcomes. 
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This study included very severe participants in both face-to-face and telepractice service 

modes. Individuals with very severe aphasia may benefit less from telepractice due to the 

linguistic demands of the videoconferencing platform, including auditory comprehension and 

processing of visual stimuli of degraded quality. This study did not include a sufficient number 

of participants across the range of severity to explore this possibility. Future studies may wish to 

include groups separated by initial aphasia severity (mild range, moderate range, and severe 

range) to compare the potential benefits each severity group may obtain from telepractice 

compared to conventional face-to-face therapy. 

 

4.2  CONCLUSION 

The results of this study provide further support for telepractice as an efficacious mode of 

treatment delivery for individuals with stroke-related aphasia. Results also provide preliminary 

support for the use of telepractice for this population in real-world clinical settings using a 

mainstream videoconferencing platform. The increased use of telepractice in private clinics may 

improve access to healthcare for currently underserved populations. Future retrospective studies 

may strengthen these results by exercising more control over inclusion data, including a greater 

number of participants, specifying a common treatment element and developing a probe to track 

target-specific progress, and including a quality of life outcome measure.  
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