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•  

CHAPTER I 

INTRODUCTION 

The phenomenon of bilingualism has been highly intriguing to speech language 

pathologists across the globe. The challenges posed by bilingual persons with communication 

disorders are many, more so if the specific population happens to be stroke survivors with 

aphasia. The prevalence of persons with Aphasia in India is 3, 915,700 for an estimated total 

population of 1,065,070,607 i.e., approximately 0.36%, while that in the United States of 

America is 1, 079,615 for an estimated total population of 293,655,405 i.e., around 0.36% (Ref: 

www.Worldaphasia.com; www.wellsphere.com). According to the National Stroke Association, 

cerebrovascular accident (CVA, also known as stroke or “brain attack”) is the third leading cause 

of death in America. It is also one of the primary causal factors for disability in adults. Among 

other disabilities, approximately 25 to 40% of stroke survivors are left with aphasia, a chronic 

communication disorder that affects an individual’s ability to speak, understand, read and write. 

Other causes of aphasia include brain injury and neurological conditions and diseases. More 

common than conditions such as Parkinson’s disease or Cerebral Palsy, about one million 

Americans (1 in 250) have aphasia (National Aphasia Association). Since World War II, 

research in aphasiology has progressed considerably in helping professionals understand the 

characteristics of different types of aphasia and normal brain processes of language, and develop 

treatment methods (see Helm-Estabrooks and Holland, 1998 for a historical update).  

Although, there have been attempts to develop offline and online tests and tools for 

bilingual persons with and without aphasia, and measures and paradigms to examine the effect of 

http://www.worldaphasia.com/
http://www.wellsphere.com/
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cross language priming on bilingualism (e.g., Kannada and Hindi versions of Western Aphasia 

Battery, Karanth, 1980a; Karanth, 1980 b; Deema and Prema, 2008; Rajani and Prema, 2008, 

and others, to mention a few) is a paucity of research on the effects of aphasia treatment in 

bilinguals. Studies reporting on the effects of treatment are merely a handful and are unable to 

shed much light on the efficacy of treatment due to the widely differing and inherent factors  that 

are related to bilingualism per se (Roberts, 2008). A number of factors related to language 

acquisition and use, and linguistic structure of the languages play an important role in the 

rehabilitation of aphasia in bilinguals.  Therefore, as Roberts (2008) concludes, there is a need 

for research studies in this area, given that it would simply be erroneous to extend the outcomes 

of treatment approaches in speakers of different languages, to bilingual speakers of those 

languages. 

Need for the study 

Despite the enormity of the population and the need to explore and evolve methods for 

evaluation and treatment, there appears to be a shortfall in the knowledge on brain processes to 

explain the language and language impairment variations seen in bilinguals (Hull & Vaid, 2006). 

In the words of Fabbro (2001), although “our understanding of the organization of the bilingual 

brain is certainly more extensive (now)… many aspects of the organization of the bilingual brain 

are still unknown and further clinical research… will hopefully lead to a more advanced 

understanding of language organization in the multilingual brain”.  Despite the fact that 50% or 

more adults speak more than one language, our understanding of communication disorders in 

bilinguals is “notoriously” limited (Ardila, 2007). Understanding the effects of brain damage on 

language processing in bilinguals is critical for effective rehabilitation of aphasia in people from 

diverse linguistic and cultural backgrounds as “bilingualism is not just a rare, occasional 
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occurrence in the language /speech pathology clinic, but a phenomenon every clinic must be 

prepared to cope with” (Paradis, 1995).  

Further, there is also an increasing urgency to establish the efficacy of various cognitive-

linguistic model based treatment versus stimulation methods, generally across all populations 

with aphasia. While research indicates a growing evidence for efficacy of aphasia treatment even 

in chronic stroke survivors, much remains to be known about the efficacy of treatment 

procedures, and treatment variables such as frequency, intensity and duration of the treatment 

methods, treatment targets, and candidacy for the various procedures etc. With this perspective, 

the present study was designed to examine the effects of semantic and syntactic treatments in 

stroke survivors in India who are bilinguals. The study was conceptualized with the following 

objectives: 

1. To compare the semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants;  

2. To determine the efficacy of a few cognitive linguistic treatment approaches that address 

semantic and syntactic impairments, such as the Semantic Feature Analysis Therapy with 

Nouns; Semantic Feature Analysis Therapy with Verbs and Mapping Therapy in 

bilingual and monolingual Indian stroke survivors with varying degrees of severity of 

aphasia;  

3. To determine the influence, if any, of treatment in one language on the other language in 

aphasic individuals from this group of Kannada-English bilingual participants 

 

 



 
Effects of Semantic and Syntactic Treatments in Bilingual Stroke Survivors 
 

9 
 

CHAPTER II 

REVIEW OF LITERATURE 

Management of Persons with Aphasia (PwA) is generally focused on the language deficit 

itself and/or on compensatory strategies for using residual skills in communication. Attempts to 

understand aphasia recovery in bilingual and multilingual speakers dates back to early nineteenth 

century. Lorch (2007) reported differential recovery patterns in patients who were premorbidly 

bilingual (Lorch, 2007) and physicians such as Ribot (1881; as cited in Lebrun, 1995) and Pitres 

(1895; as cited in Lebrun,1995) speculated on the factors that were likely to contribute to 

differential impairment across languages. Ribot’s law postulated that the first acquired language 

(L1) is less impaired or recovered more quickly than a second language (L2). Pitres’ Law later 

refined this idea such that language familiarity and use substituted for age of acquisition. Pitres’ 

ideas that patients first understand and then begin to speak the more familiar language and that 

impaired access to one or more languages might be due to inhibition rather than loss have 

strongly influenced aphasia research in bilingual and multilingual speakers for more than a 

century now. Among the factors that may influence the degree of competition for language 

selection is the grammatical similarity between L1 and L2. . Further, cognates, that is, word pairs 

that have the same meaning and similar phonological form in two languages, have been shown to 

improve lexical access and naming accuracy in persons with and without aphasia for picture 

naming (Roberts & Deslauriers, 1999) and in persons with aphasia for word naming and lexical 

decisions (Lalor & Kirsner, 2001) and word–picture verification, picture naming and translation 

(Detry, Pillon,& dePartz, 2005). The diverse findings of performance in persons with bilingual 

aphasia have led researchers to explore the methods that could cut across specific languages yet 

reinforce the underlying cognitive linguistic concepts which are the core substrates for 
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communication. A few such methods and approaches that emerged in the recent decades are the 

Semantic Feature Analysis (SFA), the Training Underlying Forms (TUF), and the Mapping 

Therapy (MT).  

a) Semantic Feature Analysis (SFA) 

Semantic feature analysis (SFA) is a treatment for lexical retrieval impairment in which 

participants are cued to provide semantic information about concepts they have difficulty naming 

in an effort to facilitate accurate lexical retrieval (Boyle, 2004). Contemporary models of naming 

suggest that lexical retrieval is predicted on intact access to accurate semantic information 

(Raymer & Gonzalez-Rothi, 2001). Application of SFA within discourse is likely optimal for 

facilitating generalization to functional communication (Boyle, 2004, 2004b; Peach & Reuter, 

2008; Thompson, 1989). Since the seminal work reported by Howard, Patterson, Franklin, 

Orchard-Lisle, and Morton (1985), semantic treatment has been a preferred approach for word 

retrieval deficits following aphasia. The majority of studies of SFA have concentrated on single-

word training, with inconsistent generalization of improved lexical retrieval to connected speech. 

Studies of SFA used with individuals with a variety of neurogenic language impairments 

consistently report direct effects of improved single-word naming for treated items as well as 

improved naming of untreated, semantically related items (Boyle, 2004; Boyle & Coelho, 1995; 

Coelho, McHugh, & Boyle, 2000; Conley & Coelho, 2003; Lowell, Beeson, & Holland, 1995), 

supporting the contention that SFA facilitates improved access to the semantic system overall 

(Boyle, 2004). 
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Investigators have trained target items that could be used in context-specific discourse 

tasks (e.g., story retell). Improvements have been reported consistently for use of target items in 

‘‘treated’’ discourse tasks, while generalisation to untreated discourse contexts has been less 

frequently demonstrated (Cameron, Wambaugh, Wright, & Nessler, 2006; Rider, HarrisWright, 

Marshall, & Page, 2008). Thus expansion of SFA training in discourse has yielded modest 

success in the context of individual treatment, but has not been examined in the context of group 

treatment.  

SFA is well suited for training within discourse because it promotes habituation of 

semantic self cueing and semantically appropriate circumlocution, strategies that facilitate 

communication even if specific lexical retrieval fails. Group aphasia therapy provides an ideal 

venue for such training, providing for practice of strategies in a supportive communication 

environment. As noted for other individual treatments adapted to groups, group therapy provides 

“an opportunity for more genuine exchange of information than that in individual 

sessions’’(Clausen & Beeson, 2003) and may provide an ideal setting for practicing SFA to 

improve word retrieval with in more naturally occurring discourse (Beeson & Holland, 2007). 

Antonucci (2009) conducted a study to investigate training of SFA in connected speech 

during group aphasia treatment, which provides a natural context for analyzing the effectiveness 

of discourse production, as well as representing an increasingly popular model of service 

delivery for aphasia treatment. The hypothesis was that the lexical retrieval during discourse 

would improve, as would overall communication informativeness. Three individuals with 

aphasia participated in biweekly group treatment during which SFA was trained during discourse 

production tasks. Two of the three individuals participated in the entire course of treatment. 

Discourse of the two participants was analysed such that effect sizes could be calculated for 
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measures of overall communication informativeness and efficiency (Nicholas & Brookshire, 

1993), and for item-specific lexical retrieval (Mayer & Murray, 2003). The two individuals who 

participated in the full treatment protocol demonstrated improved lexical retrieval in discourse, 

with additional improvements observed in either general communication informativeness or 

efficiency. Support for the hypotheses that SFA administered during group aphasia treatment can 

be used successfully to facilitate word retrieval during discourse was derived from the results of 

the study.  

SFA is also employed for retrieval of verbs since lexical representation of verbs contains 

information about their agreement structure.  The logic of verb centered treatment is that 

improving access to a verb and its argument structures result in improved sentence production. 

Two verb centered approaches are cueing verbs treatment and verb network strengthening 

treatment. Cueing verbs treatment (CVT) was derived from the theory that the verb plays a 

critical role in specifying the relation between entities in the sentence and thus is the core of 

sentence (Loverso, Prescott & Selinger, 1988; Prescott, Sclinger & Loverso, 1982). A few 

studies have reported that CVT is associated with improved performance on standardized tests, 

improved production of sentences containing trained verbs and generalization to production of 

sentences with untrained verbs (Loverso et al, 1988; Prescott et al, 1982). However, the studies 

contained no measure of generalization to discourse level production. In addition, the 

experimental design did not adequately control for the possibility that the changes could be due 

to the general language stimulation rather than the specific treatment protocol.  

The effectiveness of verb centered approaches to treatment (Edmonds and Babb, 2009; 

Edmonds, Nadeau & Kiran, 2009) with the goal of verb network strengthening treatment 

(VNeST) is to improve the retrieval of content words within simple active sentences. Verb 
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network strengthening treatment exploits training verb production along with pairs of nouns that 

typically occur with them. In the first two steps, the client produces appropriate agents and 

themes for a given verb. If the clients are unable to produce appropriate agents or themes 

independently, they may be provided a series of options. For instance, clients may look at printed 

cards with the words carpenter, photographer and author and identify which one is the best match 

to the verb write. The clients are also encouraged to generate pairs of agents and themes from 

their own experience to increase the personal relevance of the materials. The rationale for this 

step is that producing multiple agents/theme pairs may activate slightly different aspects of the 

verb, thus increasing access to the underlying representation of the verbs. The third step has the 

client select one of the agents/theme pairs and answers WH questions about it. In step four, the 

client makes judgment about the goodness of fit between verbs agents and themes in 12 

auditorily presented sentences. These stages [provide the opportunity for the client to think more 

deeply about the items and strengthen the relation between the verb and the nouns with which it 

is associated. Finally the client generates the pair of agents and the themes for the verb that has 

been discussed, repeating steps 1 and 2. These steps are intended to reinforce the representations 

that have been discussed before moving on to another item. The existing studies have reported 

generalization to production of sentences with both trained and semantically related but 

untrained verbs. For example, if a client was trained on verb such as measure, generalization 

might be expected to a verb such as weigh. There was also generalization to connected speech 

tasks such as picture description (Edmonds & Babb, 2009; Edmonds et al, 2009).  

A few other studies carried out much earlier had examined modality training and/or 

specific linguistic dimension and its effect on generlaization, Hillis (1989) addressed written 

naming skills in 2 individuals with aphasia by requiring them to write the names of pictures 
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using written cueing hierarchy. In 1990, Hillis expanded this by providing feedback to incorrect 

naming responses by drawing the incorrect object and contrasting it to target. The results 

indicated that naming skills improved and generalization to semantically related items was 

demonstrated. Nickels and Best (1996) suggested improved naming for treated and untreated 

items was noted after 10 weeks of therapy and errors changed from no response or neologism to 

phonologically related errors. In their study, an individual was asked to judge relationships of 

target pictures to related and unrelated pictures. Then the individual was given letters of the 

target in scramble format and asked to reassemble and verbalize the word (semantic and 

phonological cues).  

Similarly, Pring, Whitt-Thomson, Pound, Marshall and Davis (1990) showed 

improvements in naming noted on treated items and semantically related foils. Improvements 

were maintained at 1 month for all participants and at 1 year for 6 to 7 participants used word to 

picture matching in a field of semantically related and unrelated choices. Participants read the 

word aloud before naming the picture (to provide phonological and semantic input). However, 

Martin, Fink and Laine (2004) reported that the progress varied for individuals depending on 

whether the underlying deficit was semantically or phonologically based consequent to the use of 

repetition priming with spoken word-to-picture matching, repetition and naming tasks to address 

picture naming.  

Generalisation of improved word retrieval on picture naming to discourse production has 

been an important factor for evaluating the effectiveness of SFA treatment. Unfortunately, 

generalisation of word retrieval improvements to discourse production following SFA has been 

modest. Because of the previous, albeit limited, success of SFA in producing improved word 

retrieval for discourse we further examined the utility of SFA for reducing noun and verb 
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retrieval failures in aphasic discourse. Rather than use SFA as a means for improving 

generalisation of picture naming or as a compensatory strategy for lexical failures during 

discourse, we applied SFA as an a priori means to reduce the frequency of word retrieval failures 

in discourse. Semantic feature analysis was applied to object and action word retrieval failures 

appearing during picture descriptions and procedural questions by two participants with anomic 

aphasia. A single case time-series design across behaviours with replication was used to assess 

changes in discourse production as well as generalization of treatment effects to untrained 

pictures resulting from SFA. Increases were observed in verbal productivity for both participants, 

while the informativeness of the participant’s discourse, as measured by correct information unit 

analyses, also improved. Minimal changes were observed in the frequency and type of word-

finding behaviours evinced by the participants; this finding was attributed to a masking effect 

arising from the participants’ increased quantity of verbal output. Evidence was also found that 

targeting word finding behaviours in connected speech generalised to naming of untrained object 

and action pictures. The changes effected by this discourse-based approach to SFA were as 

robust and as consistent as has been achieved previously with SFA treatment. The choice to use a 

discourse-based versus a picture-based approach to SFA treatment might be based on the 

ecological validity of the discourse-based approach.   

Suzanne, Sandt-Koenderman, Diederik, Frans, Peter, and Evy (2004) investigated the 

effects of semantic treatment on verbal communication in a randomized controlled trial. Fifty-

eight patients with a combined semantic and phonological deficit were randomized to receive 

either semantic treatment or the control treatment focused on word sound (phonology). Fifty-five 

patients completed pretreatment and post treatment assessment of verbal communication 

(Amsterdam Nijmegen Everyday Language Test [ANELT]). In an on-treatment analysis, 
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treatment-specific effects on semantic and phonological measures were explored. Results 

Indicated that both groups improved on the ANELT, with no difference between groups in 

overall score. After semantic treatment, patients improved on a semantic measure, whereas after 

phonological treatment, patients improved on phonological measures. The results indicated that 

target-specific treatment probably failed to generalize to other skills. 

b)  Syntactic approaches 

Treatment focused towards sentence production is generally designed to train particular 

syntactic structures with the rationale that listening and producing multiple sentences that share a 

syntactic form but contain different lexical items will help in improving syntactic abilities. Two 

treatments of this sort are the sentence production program for aphasia and Treatment of 

Underlying Forms (TUF). The sentence production program for aphasia (SPPA, Helm-

Estabrooks & Nicholas, 2000) is the revised version of the Helm Elicited Language Program for 

Syntax Stimulation (HELPSS) (Helm-Estbrooks, 1981). Eight different sentence structures are 

tested in a story completion format. The stories consist of a few sentences that provide a context 

to elicit the target structure. The target sentence types are arranged in a hierarchy of difficulty 

determined by the performance of agrammatic clients (Helm-Estabrooks & Nicholas, 2000).  

c) Sentence Production Program for Aphasia (SPPA) 

Treatment using SPPA includes two levels of difficulty for each item. Level A is a 

delayed repetition task. The clinician reads the entire story, including the target sentence and 

then asks a question to elicit repetition of the target sentence. For level B, the clinician reads the 

story without the target sentence, and then asks a question to elicit the target sentence. During the 

first treatment phase, the client completes level A and B for each item in succession. When the 
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clients achieve approximately 85% correct on the first treatment phase, they may advance to the 

next phase, at which only level B is completed. Studies have been conducted on the HELPSS, 

which is the original version of the treatment program. Of the seven treatment studies that 

investigated this program, five reported generalization of treatment effects to untrained 

exemplars of the trained structures and two have reported generalization to connected speech 

measures (Doyle & Bourgeois, 1986; Doyle & Goldstein, 1985; Doyle, Goldstein & Bourgeois, 

1987; Fink, Schwartz, Rochon, Myers, Socolof & Bluestone, 1995; Helm-Estabrooks, 

Fitzpatrick, & Baressi, 1981; Helm-Estabrooks & Ramsberger, 1986, Salvatore, 1985).  

d) Treatment of Underlying Forms (TUF) 

Treatment of underlying forms (TUF) is an approach to the treatment of sentence deficits 

based on Chomskyan (Chomsky, 1995; Marantz, 1995) grammatical theory (Thompson & 

Shapiro, 2005). The TUF approach incorporates theories of verb argument structures and 

syntactic structure. The treatment involves applying movement operations to the ‘underlying 

form’ of the sentence to derive the target sentence. The targeted sentences typically involve non 

canonical word order and multiple propositions. Numerous treatment studies have shown that 

TUF promotes generalization from complex sentence structures to those that are linguistically 

related but less complex (Thompson, 2001; Thompson & Shapiro, 2005; Thompson, Shapiro, 

Ballard, Jacobs, Schneider, and Tait, 1997; Thompson, Shapiro, Kiran, and Sobecks, 2003). 

Linguistically related structures are syntactic structures that have similar derivations, meaning 

that they have some of their syntactic operations in common. There is also experimental 

evidence that TUF promotes generalization across some less complex syntactic structures. 

Thompson, Milman, Dickey, O’Connor, Bonakdarpour, and Fix (2006) found that training on 

sentences with basic canonical word order generalized to other sentences that were linguistically 
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related in their functional morphology. Examples of functional morphology include those in the 

higher level sentence nodes like complementizer, tense and agreement. Tense, such as past tense-

ed and agreement, such as present singular agreement –s, both are associated with the same 

higher level sentence node: the inflectional phrase (IP). Complementizers, such as who, that, and 

if, are associated with a different high-level sentence node: the complementizer phrase (CP).  

Thompson et al (2006) found patterns of generalization both from present agreement inflections 

to past tense inflections and from past tense inflections to present agreement inflections. 

However, training on complementizer never generalized to past tense or present agreement, and 

training on tense an agreement never generalized to complementizers. 

e) Cognitive-Linguistic approaches 

Cognitive linguistic treatment aims to improve processing at the affected linguistic level, 

eg, semantics (word meaning), implicitly assuming that training of basic language skills will 

result in improved verbal communication. The cognitive linguistic approach has been 

recommended as a practice standard in the recent years for treatment focusing on the language 

deficits (Cicerone, Dahlberg, Kalmar, Langenbahn, Malec, Bergquist, Felicetti T, Giacino, 

Harley, & Harrington, 2000). 

Mapping therapy (Marshall, 1995; Mitchum & Berndt, 2001; Mitchum et al, 2000; 

Schwartz et al, 1994) is one approach that has been applied to training sentence level 

comprehension deficits.  Research by Schwartz et al (1994) led to the conclusion that 

comprehension deficits in agrammatism were a result of a failure to map grammatically defined 

sentences constituents (Subject, Object) onto thematic roles such as agent, theme and goal. 

Agramatism was not seen as a failure of syntactic analysis but rather as a failure to retrieve verb 

specific information about thematic roles and /or correctly merge this semantic information with 
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syntactic information. This treatment method was developed to address the asyntactic 

comprehension patterns often observed in individuals with Broca’s type aphasia who generally 

show difficulty relating surface structure cues to the underlying sentence meaning, which is 

expressed by the thematic role assignment.  

The fundamental goal of mapping therapy is to improve the individual’s ability to map 

the relationship between the semantic and syntactic levels of sentence representation. Typically, 

a spoken or a written representation of the target sentence is presented at the beginning. Then the 

individual is asked to identify the action (verb), the person doing the action (agent) and the 

person / object that is undergoing the action (theme) by pointing or verbally. In some studies, 

overt identification of thematic roles was avoided and the patient was exposed to the target 

sentence structure by verifying whether the pictured scene matches the spoken target sentence or 

not and by listening to both active and passive voice sentences corresponding to a pictured scene 

(e.g. Haendiges, Berndt & Mitchum, 1996).  

Despite the variability in generalization patterns of treatment effects, mapping therapies 

have been generally effective in improving sentence processing abilities of individuals with non 

fluent or mixed type aphasia for trained sentence structures (e.g. Fink, Schwartz & Myers, 1988; 

Rochon, Laird, Bose & Scofield, 2005; Rochan & Reichman, 2004; Schwartz, Saffran, Fink, 

Myers & Martin, 1994). Some studies also reported improved sentence or discourse production 

ability when sentence comprehension abilities were trained in therapy (e.g. Byng, 1988; 

Schwartz et al, 1994). Overall, this model based treatment method appears to provide a viable 

option for persons whose symptoms of comprehension impairment mirror those of participants in 

successful studies. Auditory comprehension deficits of aphasia can contribute to difficulties in 
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production modalities as well and therefore, these deficits should be meticulously assessed and 

carefully considered during treatment planning.  

f) Cross-linguistic generalization of treatment in PwA 

While there are different approaches proposed for treatment of communication deficits in 

PwA, there have been considerable studies on bilingual population to examine the cross-

linguistic generalization of targeted linguistic behavior. Gil and Goral (2004) successively 

treated a bilingual patient in the first 6 months post-onset, first in his L2 (Hebrew) and then in his 

L1 (Russian).The choice of Hebrew as the first language of therapy was motivated largely by the 

patient’s preference and current environment. They observed non-parallel recovery, with both 

languages responding to treatment in Hebrew across most tests of oral and written language 

comprehension and expression, but with L1 showing greater improvement than L2. Five months 

post-onset, after 6 weeks of therapy inL1, the patient’s performance, again in both languages, 

with performance in L1 remaining stronger, especially in expressive language tasks. In spite of 

what appears to be successful therapeutic benefits both within and across languages, the authors 

cautiously conclude that with the number of variables and potential interactions between them, 

including in this case the influence of spontaneous recovery, it remains challenging to predict 

which language should be treated in bilingual aphasia. 

Edmonds and Kiran (2006), who focused on within-and cross-linguistic generalization in 

a Spanish/English semantic naming treatment studies of three bilingual individuals with aphasia, 

were so careful in controlling stimuli with exclusion of cognates from their study. Following 

mixed results, they asserted that training the non-dominant language may actually improve cross-

linguistic generalization, although they noted that only one of the three participants received 

therapy in both languages.  
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Kohnert (2009) reviewed a dozen treatment studies of bilingual speakers with aphasia 

and reported that evidence of cross-linguistic generalization remains equivocal. Although the 

authors of these studies claim that language improvements following treatment appear to be 

consistent with cross-linguistic generalization, Kohnert notes that half of the studies included 

patients who were only weeks to months post-onset, a period of likely rapid spontaneous 

recovery. Another two studies reported no evidence of cross-linguistic generalization. Of the 

remaining four studies, which included six bilingual patients, the effect of cross-linguistic 

generalization was variable, both in terms of strength of the effect and direction of generalization 

between L1 and L2 as well as moderating variables such as cognate status. 

Kiran and Roberts (2010) replicated the earlier study, improving upon it by studying four 

patients in two language pairs (Spanish–English and French–English) using a multiple baseline 

design. Again, none of the target stimuli were cognates. They report within-language 

generalization in three patients, but cross-language generalization to translations to semantically 

related words (in both directions) in only one (French–English) patient. Inspite of judicious 

choices in case series methodology, the results are reported to be disappointingly equivocal. The 

authors suggest several possibilities for these equivocal results – especially in terms of transfer to 

untrained languages – but in essence their argument relies on the familiar individual variability in 

monolingual and bilingual speakers. 

Kurland and Falcon (2011) examined the effect of intensive semantic naming therapy in 

three phases (Spanish, English and mixed) on within- and across-language generalization for 

cognates and non-cognates, in a bilingual individual with chronic, severe expressive aphasia. 

They hypothesized that cognates would positively influence cross-linguistic generalization, 
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which might be more likely to occur from L2 to L1. Results indicate relative increases in 

confrontation naming ability in the following conditions: trained versus untrained, L1 versus L2 

or mixed and non-cognates versus cognates. This participant demonstrated a pattern of results 

consistent with a differential recovery pattern in which presentation of treatment in both 

languages and training of cognates may have promoted interference, thus increasing the 

activation threshold, and lowering performance under these conditions.  

For instance, Semantic Feature Analysis (Boyle, 2001) is a treatment technique that is 

aimed at activating the semantic network of a target item and in turn facilitating access to and 

production of the item, and the ability to independently generate semantic features and use them 

for self-cueing in all communication contexts (Murray & Clark, 2006). Studies using SFA in 

individuals with aphasia have shown improved retrieval of trained targets with generalization to 

untrained targets and maintenance effects (Murray & Clark, 2006; Wambaugh & Ferguson, 

2007). Improvements in content during spontaneous discourse have also been reported (Boyle, 

2004).  However previous research on SFA has mainly used nouns as treatment stimuli, with 

very few studies demonstrating the effects on verb naming (Wambaugh & Ferguson, 2007). 

Wambaugh and Ferguson (2007) showed increased naming accuracy of trained verbs with 

limited generalization to untrained verbs, but increased extent and efficiency of verbal 

production in discourse. They also report that most studies focusing on verbs show a lack of 

generalization to untrained items.  

Similarly, generalization to untrained items in syntax has been documented through the 

use of TUF (Thompson & Shapiro, 2005) approach. This treatment method focuses on the 

relationship between verbs and other sentence structural elements. Verbs are the central core of a 

sentence structure and carries important information such as argument structures, thematic roles, 
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lexical semantic and other grammatical information (Thompson, 2008), which determine the 

subject and object selections in a sentence. By addressing the relationship between verbs and 

other sentence structures, numerous studies have documented the efficacy of TUF. TUF has 

shown to improve not only trained sentence structures, but untrained structures as well.  

Improvements in sentence comprehension and production have also shown to improve written 

sentence production.   

Yet another cognitive neuropsychological treatment approach that has been applied to 

training sentence level comprehension deficits is mapping therapy (Marshall, 1995; Mitchum & 

Berndt, 2001; Schwartz et al., 1994). Research by Schwartz et al., (1994; Saffran  et al., 1980) 

led to the conclusion that comprehension deficits in agrammatism were a result of a failure to 

map grammatically defined sentences constituents (Subject, Object) onto thematic roles such as 

agent, theme and goal. Agrammatism was seen as a failure to retrieve verb specific information 

about thematic roles and /or correctly merge this semantic information with syntactic 

information. This treatment method was developed to address the asyntactic comprehension 

patterns often observed in individuals with Broca’s aphasia who had difficulty relating surface 

structure cues to the underlying sentence meaning.  

The fundamental goal of mapping therapy was to improve the individual’s ability to map 

the relationship between the semantic and syntactic levels of sentence representation. Typically, 

a spoken or a written representation of the target sentence is presented at the beginning. Then the 

individual is asked to identify the action (verb), the person doing the action (agent) and the 

person / object that are undergoing the action (theme) by pointing, underlining or naming. In 

some studies, overt identification of thematic roles was avoided and the patient was exposed to 

the target sentence structure by verifying whether the pictured scene matches the spoken target 
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sentence or not and by listening to both active and passive voice sentences corresponding to a 

pictured scene (e.g. Haendiges, Berndt & Mitchum, 1996).  

Despite the variability in generalization patterns of treatment effects, mapping therapies 

have been generally effective in improving sentence processing abilities of individuals with non 

fluent or mixed type aphasia for trained sentence structures (e.g. Fink, Schwartz & Myers, 1998; 

Rochon, Laird, Bose & Scofield, 2005; Rochan & Reichman, 2004; Schwartz, Saffran, Fink, 

Myers & Martin, 1994). Rochon et al., (2005) investigated mapping therapy effects on sentence 

production abilities in a small group of individuals with non-fluent aphasia. Training was given 

in the production of both canonical and non-canonical reversible sentences. Three patients 

received treatment and two served as control participants. Patients who received treatment 

demonstrated acquisition of all trained sentence structures. They also demonstrated across-task 

generalization of treated and some untreated sentence structures on two tasks of constrained 

sentence production, and showed some improvements on a narrative task. One control participant 

improved on some of these measures and the other did not. There was no noted improvement in 

sentence comprehension abilities following treatment. Some studies also reported improved 

sentence or discourse production ability when sentence comprehension abilities were trained in 

therapy (e.g. Schwartz et al., 1994).  

  Although cognitive-linguistic treatment procedures such as SFA, TUF and Mapping 

therapies are shown to be efficacious in certain types of aphasic population (mainly mild to 

moderate degrees of aphasic severity), their efficacy in treating other types of aphasic severities 

remain to be investigated. Further, most of these studies are carried out on monolingual speakers 

of English. While there have been a number of case reports on differential impairment and 

recovery patterns since the beginning of the past century, treatment efficacy studies in bilingual 
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population are very scanty and have gained momentum only in the recent past.  Particularly, 

cross-linguistic generalization and choice of language for treatment have received little attention.  

Gil and Goral (2004) successively treated a bilingual patient first in his L2 (Hebrew) and 

then in his L1 (Russian) during the first 6 months post-onset. The choice of Hebrew as the first 

language of therapy was motivated largely by the patient’s preference and current environment. 

They observed non-parallel recovery, with both languages responding to treatment in Hebrew 

across most tests of oral and written language comprehension and expression, but with L1 

showing greater improvement than L2. Even when the language of treatment was shifted to L1 

five months post-onset, the patient made vast gains after 6 weeks of therapy in both languages, 

with performance in L1 remaining stronger, especially in expressive language tasks. In spite of 

what appears to be successful therapeutic benefits both within and across languages, the authors 

cautiously conclude that with the number of variables and potential interactions between them, 

including the influence of spontaneous recovery, it remains challenging to predict the language 

of choice for treatment in bilingual aphasia. 

Further, evidence of cross-linguistic generalization remains largely equivocal according 

to a review of a dozen treatment studies of bilingual speakers with aphasia (Kohnert, 

2009).Although the authors of these studies claim that language improvements following 

treatment appear to be consistent with cross-linguistic generalization, Kohnert (2009) notes that 

half of the studies included patients who were only weeks to months post-onset, a likely period 

of rapid spontaneous recovery. Another two studies reported no evidence of cross-linguistic 

generalization. Of the remaining four studies, which included six bilingual patients, the effect of 

cross-linguistic generalization was variable, both in terms of strength of the effect and direction 

of generalization between L1 and L2 as well as moderating variables such as cognate status. 
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Edmonds and Kiran (2006), focused on within-and cross-linguistic generalization in a 

Spanish/English semantic naming treatment study of three bilingual individuals with aphasia by 

carefully and purposefully excluding cognates from their study. Following mixed results, they 

asserted that training the non-dominant language may actually improve cross-linguistic 

generalization. Recently however, Kiran and Roberts (2010) replicated their earlier study and 

reported within-language generalization in three off four patients, but cross-language 

generalization to translations and to semantically related words (in both directions) in only one 

(French–English) patient. Thus the results were equivocal and the authors attribute the outcomes 

to the largely differing individual variables related to not only aphasia, but also to bilingualism. 

Aim of the study 

While cross-linguistic generalization and choice of language for treatment remain to be 

investigated further, the efficacy of cognitive-linguistic treatments in Indian languages is still 

unknown. Thus the goal of this proposed project was to contribute further to the understanding of 

aphasia and its treatment in non-English monolingual and bi-/multi-lingual stroke survivors. 

More specifically, the aim was to study the influence and efficacy of cognitive linguistic model-

based syntactic and semantic treatments in Kannada-English bilinguals and to establish 

normative data on some linguistic parameters in the realm of semantics and syntax, if feasible. 

Objectives of the study 

The main objectives of this project were as follows:  

1. To compare the semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants.  
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2. To determine the efficacy of a few cognitive linguistic treatment approaches that address 

semantic and syntactic impairments, such as the Semantic Feature Analysis Therapy with 

Nouns; Semantic Feature Analysis Therapy with Verbs and Mapping Therapy in 

bilingual and monolingual Indian stroke survivors with varying degrees of severity of 

aphasia. 

3. To determine the influence, if any, of treatment in one language on the other language in 

aphasic individuals from this group of Kannada-English bilingual participants. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
Effects of Semantic and Syntactic Treatments in Bilingual Stroke Survivors 
 

28 
 

CHAPTER III 

METHODOLOGY 

The proposed project attempted to study the language impairment patterns, efficacy of 

cognitive linguistic model based treatments for aphasia in Indian speakers and cross-linguistic 

generalization in bilingual stroke survivors with aphasia. Due to the inherent advantages of 

single-case experimental design for studying the treatment effects on communication disorders, 

especially in a population with brain injury (McReynolds & Thompson, 1986), single-subject 

multiple baseline design across behaviors were used to study the outcome of therapy.  

At the outset, the main objectives of this project were as follows:  

a. To compare the semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants;  

b. To determine the efficacy of a few cognitive linguistic treatment approaches that address 

semantic and syntactic impairments, such as the Semantic Feature Analysis Therapy with 

Nouns; Semantic Feature Analysis Therapy with Verbs and Mapping Therapy in 

bilingual and monolingual Indian stroke survivors with varying degrees of severity of 

aphasia;  

c. To determine the influence, if any, of treatment in one language on the other language in 

aphasic individuals from this group of Kannada-English bilingual participants; 

Research Design 

Neurogenic communication disorders present a large variety of symptoms that are known 

to differ significantly from one person to another, due to the wide variability in the underlying 

neuro-pathological processes, neuroanatomical damages, and psycholinguistic variables.  Thus, 
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single-subject designs are often used, as subject-matching is extremely difficult in such a 

heterogenous population (Schiavetti, Metz, & Orlikoff, 2011).  Such methodological design 

allows for examination of the subject in detail and, over time it offers the flexibility of 

modification during the experiment (Schiavetti et. al, 2011).  These studies can later be 

replicated or modified in order to continue to study the effects of particular treatments including 

influences of time and intensity of treatment on the subject’s improvement as well as whether the 

same treatment is effective in more than one population of patients with neurogenic 

communication disorders (Schiavetti et. al, 2011). Such studies also play a vital role in future 

studies conducting meta-analyses in the areas of specific research interests. Hence, a single-

subject multiple-baselinedesign was used to study the above objectives. 

Participants 

15 stroke survivors who met the following criteria were assessed in detail for aphasia. All 

participants had a left hemisphere cerebrovascular accident (CVA); no more than one incident of 

CVA; no other degenerative neurological conditions and psychiatric conditions such as dementia 

or schizophrenia; and were 18years or above. Of the 15 subjects, 5 participants did not attend 

treatment for the following reasons: one participant had dysarthria with no aphasia and did not 

meet the subject selection criteria; one participant had medical complications and stopped 

attending the assessment sessions; one participant dropped out of the study due to personal 

reasons; one 16 year old participant did not meet the subject criteria and another 35 years old 

lady did not participate in the treatment study as she was from out of town and could not stay 

back for the treatment sessions. One of the participants had a past history of TIA, but was still 

included in the study as he reported a complete recovery following the TIA. All participants were 

recruited via a referral process either from the All India Institute of Speech and Hearing 
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outpatient clinic, local neurologists or self-referrals. All participants signed an informed consent 

form (Appendix 1) that was approved by the Institutional Review Board prior to their 

participation in the study. 

Subject 1 

A 46 year old male, who suffered from a left MCA Infarct on 24th August 2010. In the 

supratentorial compartment, the brain parenchyma showed an irregular wedge shaped hypodense 

area in the left temporoparietal lobes. He was recruited for therapy on 28th September 2010.  

Subject 4 

A 30 year old male, suffered from CVA on 29th September, 2010. MRI reports revealed 

dural sinus thrombosis and subarachnoid hemorrhage secondary to CVT. He was recruited for 

therapy on 11th November, 2010. Therapy had begun from 24th November, 2010.  

Subject 5 

A 31 year old male, suffered from an acute infarct in the left MCA territory involving the 

left parietal, fronto-pareital and parieto-occipiatl lobes on15th July, 2010. He was recruited for 

therapy on 16th December, 2010. 

Subject 6 

A 57 year old male, suffered from an acute left MCA infarct on 19th October, 2010. MR 

angiogram showed total occlusion of left internal carotid artery. He was recruited for the study 

on 3rd January, 2010. Therapy had begun from 7th January 2010. 

Subject 7 
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A 70 year old female, who suffered from cap bleed. He was diagnosed as having Broca’s 

aphasia.  

Subject 8 

A 29 year old man, suffered from an acute parietal infarct in the left MCA on 17th March 

2008. He has a history of rheumatic heart disease. On 22nd October, 2008, he had the second 

subacute infarct in the left temporoparietal region.  

Subject 9 

A 31 year old male, suffered from stroke on 10th October, 2009. The CT angiogram 

revealed a partially occluding thrombus in the left cervical ICA and Left proximal MCA causing 

MCA territory infarct (more than 2/3rd of the left MCA territory). He underwent a left fronto 

temporo parietal decompressive craniotomy on 13th October, 2009, after which he had a 

cranioplasty using titanium mesh on 3rd December, 2009. He was evaluated in AIISH on 2nd 

August, 2010.  He was recruited for this study on 22nd February, 2011. Therapy had begun from 

10th March, 2011. 

Subject 10 

A 48 year old male, suffered from an infarct in the middle cerebral artery territory infarct 

on the left side on 25th February, 2010. The CT investigation revealed a wedge sgaped 

hypodensity involving the cortical and subcortical locations of the temporoparietal region on the 

left side. He was recruited for therapy on 28th February, 2011. 

Subject 11 

A 37 year old male, suffered from an acute infarct of the left anterior and middle cerebral 

artery territory. CT scan revealed hypodensity in the left frontal and parietal lobes, left caudate 
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nucleus, left lentiform nucleus and left internal capsule. On 31st July 2010, he underwent a bone 

flap replacement with Titanium screw and plate fixation of the left frontal-temporal-parietal 

region. He was recruited for therapy on 4th May 2011. 

Subject 14 

A 62 year old male, suffered from an infarct in the left parieto-occipital lobe on 24th July 

2010. He was recruited for therapy on 12th April 2011.1 

All participants were reportedly medically stable, had adequate hearing and visual 

functions and participated fully in all testing and treatment sessions. Subjects for the study were 

selected based on the criteria of only one incidence of stroke. Subjects with three months post 

stroke were preferred for the study. They were either Kannada monolinguals or bilinguals with 

the proficiency of Kannada and English. Subjects who had other psychological or neurological 

conditions were excluded from the study.  

Prior to their stroke, all participants were employed and spoke Kannada and English. 

They were all right handed and excepting one participant who had 7 years of education, all 

others had at least 12 or more years of education. Apart from P1S1, all participants had received 

previous therapy and reached a plateau in treatment gains. A minimum gap of at least one month 

was maintained between the participants’ previous and current therapies.  The demographics of 

the participants are as described below in Table 1. 

 

 

 

                                                             
1 In view of attrition of participants 2, 3, 12, and 13, the details are not projected. 
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Table 1 

Demographic details and treatment information of the participants  

** (Kannada-K; Hindi-H; English-E, Tamil-Ta) 

Detailed language history pertaining to language acquisition and use were collected from 

all participants. All participants completed a detailed language questionnaire (Maithreyee, 2009).  

Partic
ipant 

Sex Age 
(yrs) 

Years  
of 
Educa-
tion 

Languages 
in order-of-
proficiency*
* 

Etiology Month
s Post 
Onset 

Aphasia 
Type 

Treatment/s received 

P1S1 M 46 17 K, H, E L-MCA CVA 15 Conduct
ion 

1st Block – SFA-Verbs 

2nd Block – Mapping 
Therapy 

P2S4 M 29 17 K, E L-MCA CVA 8 Broca’s SFA-Verbs 

P3S7 F 70 17 K, E L-Cap Bleed 20 Broca’s SFA-Verbs 

P4S8 M 29 12 K, E L-MCA CVA 28 Broca’s 1st Block – SFA-Verbs 
2nd Block- Mapping 
Therapy 

P5S9 M 31 12 K, E L-MCA CVA 16 Broca’s SFA-Verbs 

P6S5 M 30 7 K L-MCA CVA 5 Broca’s 
with 
apraxia 

SFA-Verbs 

P7S6 M 57 17 K, E L-MCA infarct 3 Broca’s 
(recover
ing 
Global) 

Modified SFA-Noun; 
Auditory Training with 
CL approach 

P8S1
0 

M 47 10 K L-MCA infarct 
(tempero-
parietal regions) 

15 Wernic
ke’s 
with 
auditory 
processi
ng 
deficits 

1st Block -SFA-Noun; 

Auditory training with 
CL approach; 2nd Block 
- SFA-Verb 

P9S1
1 

M 38 15 K, E L-Acute infarct 
– ACA and 
MCA territories  

9 Broca’s  

with 
apraxia 

Modified SFA-Noun; 
Auditory Training with 
CL approach 

P10S
14 

M 62 17 Ta, E, K Infarct – Left 
Parieto 
Occipital lobe 

9 Broca’s 

With 
apraxia 

SFA-Noun 
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Based on the language questionnaire, one participant was a Kannada monolingual speaker; and 

the remaining nine participants were Kannada-English bilingual speakers, who reported of native 

like proficiency in Kannada (4 on a 4 point scale) and varying amounts of proficiency in English. 

Six of these participants reported of receiving college and professional degrees through 

instruction in English and rated English proficiency as good or native-like (3 to 4 on a 4 point 

scale). For the purposes of this study, these six participants will be considered as Kannada-

English bilinguals. Whereas, the other three Kannada-English bilingual participants reported of 

limited functional knowledge of English use and reported their proficiency as zero to low 

proficiency (1 to 2 on a 4 point scale). These three participants reported that they had never used 

English on a daily basis, pre-morbidly. Two of them reported  

Kannada as their first language and one participant reported Kodava as his first language. 

However, all three participants rated Kannada proficiency as native-like (‘4’ on a 4 point scale). 

They had lived in Mysore (a Kannada speaking area), had received schooling in Kannada 

medium of instruction, and had used Kannada extensively until their stroke. Some of these 

participants also had some working knowledge of other languages such as Hindi, Tamil, and 

Telugu. For the purposes of this study, these three participants were also treated as 

predominantly monolingual speakers of Kannada. They were assessed and treated only in 

Kannada and were not tested or treated in their other Indian languages. Thus, the study 

comprised of six bilingual and four monolingual participants. 

Procedure 

Detailed language history pertaining to language acquisition and use were collected from 

all participants. All participants completed a detailed language questionnaire (Maithreyee, 2009; 

Marian et al., 2007).  Based on the language questionnaire, one participant was a Kannada 
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monolingual speaker; and the remaining nine participants were Kannada-English bilingual 

speakers, who reported of native like proficiency in Kannada (4 on a 4 point scale) and varying 

amounts of proficiency in English. Six of these participants reported of receiving college and 

professional degrees through instruction in English and rated English proficiency as good or 

native-like (3 to 4 on a 4 point scale). For the purposes of this study, these six participants will be 

considered as Kannada-English bilinguals. Whereas, the other three Kannada-English bilingual 

participants reported of limited functional knowledge of English use and reported their 

proficiency as zero to low proficiency (1 to 2 on a 4 point scale). These three participants 

reported that they had never used English on a daily basis, pre-morbidly. Two of them reported  

Kannada as their first language and one participant reported Kodava as his first language. 

However, all three participants rated Kannada proficiency as native-like (‘4’ on a 4 point scale). 

They had lived in Mysore (a Kannada speaking area), had received schooling in Kannada 

medium of instruction, and had used Kannada extensively until their stroke. Some of these 

participants also had some working knowledge of other languages such as Hindi, Tamil, and 

Telugu. For the purposes of this study, these three participants were also treated as 

predominantly monolingual speakers of Kannada. They were assessed and treated only in 

Kannada and were not tested or treated in their other Indian languages. Thus, the study 

comprised of six bilingual and four monolingual participants. 

Test Materials  

All participants were assessed for language deficits, aphasia type, and severity, using a 

variety of standardized test batteries. The testing Materials used for assessment were 

1. Language questionnaire (Maithreyee, 2009) 
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The detailed language questionnaire was administered to all the participants to collect 

their language history. 

2. Discourse samples- Procedural Speech and Spontaneous Speech 

3. Clock Drawing test 

4. Language proficiency Questionnaire 

5. Western Aphasia Battery (WAB) - Kertesz (1982) and their equivalent 

versions/translations in Kannada. 

To determine type and severity of aphasia, reading and writing deficits and apraxia. 

Semantic and syntactic judgments, verb and sentence comprehension, and action naming 

of verbs were assessed in Kannada utilizing the same picture stimuli materials that were 

available in English. 

6. Bilingual Aphasia Test (BAT)- Paradis and Libben (1987) and their equivalent 

versions/translations in Kannada. 

7. Verb and Sentence Test (VAST) – Bastiaanse et al., (2002) 

8. Translated equivalents of action words and sentences; and spoken and written content 

words (nouns), were utilized in Kannada to measure comprehension of verbs and 

sentence types in VAST 

9. Psycholoinguistic Assessment of Language Processing in Aphasia (PALPA)- Kay, Lesser 

and Coltheart (1992) 

10. Translated equivalents of comprehension of objects were utilized in Kannada to measure 

comprehension of verbs and sentence types in PALPA. The same picture stimuli from the 
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English version of the tests were utilized for the Kannada translations of action words and 

objects. 

11. Action Naming Test (ANT)- Obler and Albert (1979) 

12. Arizona Reading and Writing Test 

13. Coltheart/ Karanth Test 

14. Letter and sentence reading from PALPA 

15. Paragraph reading 

16. Criterion words 

17. Function words 

The subjects were assessed on the above mentioned tests. The assessment sessions were 

video recorded using the FlipShare (5.0) camcorder. The videos were transferred and saved on to 

the computer for analysis. The some of the responses of the client were transcribed during the 

assessment and others were transcribed from the videos that were saved on the computer. 

Scoring was done according to the scoring rules of the tests.  

Assessments were done before a treatment procedure could be administered (pre treatment 

assessment). After the treatment procedure for a specified period of time, re-assessments were 

done for the tests that were administered initially (post assessment). The scores obtained were 

entered and tabulated on excel sheets for the pre-post comparison.  

Treatment 

Treatments were divided into blocks of four to six weeks.  Primary treatment approaches 

used were Semantic Feature Analysis therapy with Nouns (SFA-N); Semantic Feature Analysis 
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therapy with verbs (SFA-V);and/or Mapping Therapy.  Each of the three treatment methods were 

conducted individually in treatment blocks of four to six weeks each. These treatments were 

conducted as prescribed in the literature. A typical treatment session included the following 

steps: 

a. The first step in the treatment session included a brief assessment. All the ten items in the 

treatment list 1 were presented one at a time and the participant’s naming accuracy for 

that day was recorded. Presentation of treatment list exemplars were randomized (using 

an online random number generator) in every session. The participant was asked to name 

the pictures of actions words / nouns / reversible active sentences (action words in SFA-

V; nouns in SFA-N; and reversible active sentences in Mapping Therapy).The percentage 

of accurate responses at the beginning of each treatment session was recorded and was 

used to measure the treatment outcome. Once a week, after every three-four sessions, the 

treatment list 2 and probe lists were also presented to measure generalization. Percentage 

accuracy responses on treatment lists and probe list were documented over time and these 

results are depicted in the treatment outcome graphs for every participant under results 

and discussion. Following this initial assessment step for the day, the subsequent 

treatment steps were carried out as given below. 

b. For SFA therapies, a SFA chart (examples of charts used for Semantic Feature Analysis 

with nouns and verbs are shown in Appendix-2) was placed in front of the participant. 

c. One treatment exemplar (picture of a verb / noun e.g. ‘eating’ or ‘pineapple’) was placed 

in the center of the chart and the participant was asked to name/describe the exemplar. 

Despite the accuracy of the participant’s response (i.e. whether the participant named the 

exemplar item correctly or not), the speech-language pathologist (SLP) followed all the 
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following steps for each exemplar as mentioned below. Presentation of treatment 

exemplars was also randomized in every session. 

d. The participant was asked to describe all the relevant semantic features (as shown on the 

SFA chart in appendix 2) of the exemplar. These responses of the participants were not 

recorded as the intent of this therapy process is a metalinguistic exercise and not meant to 

be a memorizing exercise of naming features. 

e. If the participant could not generate the semantic features on his/her own, the SLP would 

provide appropriate semantic and/or phonological cueing to help the participant retrieve 

the relevant semantic features. The semantic and phonological cueing provided was 

dependent on the participant’s response and did not follow any particular sequence. If the 

participant was still unable to name the features, the SLP provided a model and the 

participant was asked to repeat. 

f. Then the SLP provided ten semantic judgment statements/questions pertaining to the 

semantic features of the exemplar (for example, “Is an orange salty?”, “Is a banana round 

in shape?” etc.) that was discussed in the previous step and the participant was asked to 

judge the accuracy of the statement / respond accurately to the question. Participant’s 

correct responses / errors were discussed by the SLP by providing explanations of why 

the judgment was right or wrong using both verbal and visual descriptions, based on the 

needs of the participants. 

g. The participant was finally asked to name the exemplar again, before beginning the 

exercise with another new exemplar.  
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The mapping therapy process also involved the steps prescribed in the literature. These steps 

included identifying and naming the action, agent and theme in the sentence exemplars that were 

provided. This treatment utilized the same sequence of SFA therapy steps as described above, 

except for step d, which included descriptions of the action, agent and theme properties of the 

sentence exemplar. 

Five bilingual stroke survivors and two monolingual participants received Semantic Feature 

Analysis therapy with verbs (SFA-V).  Two of these bilingual participants also received mapping 

therapy, once SFA-V treatment was completed. One bilingual and three monolingual participants 

received SFA therapy with nouns (SFA-N). One of these monolingual participant also received 

SFA-V after SFA-N was completed. The choice of treatment method/s was based on the severity 

of aphasia and other associated problems such as auditory processing issues and apraxia. 

Additionally, in some cases, participants were available for only one method of treatment or they 

required SFA-N treatment prior to SFA-V treatment, and SFA-V treatment prior to Mapping 

Therapy. The number of treatments and order of treatments received are listed in Table-1. 

All participants received intensive therapy lasting 8-10 hours/week for four to six weeks. A 

set of 40 verbs (20 transitive and 20 intransitive action-words) were used in therapy for SFA-V 

(Examples of these exemplars are listed in Appendix – 3).  SFA-N was addressed by selecting 

nouns from semantic categories such as Vegetables, Fruits, or Animals. Mapping therapy 

included 40 sentences that were active and reversible sentence types. The verbs, nouns and 

sentences were selected carefully such that none of the targetwords/sentences were part of the 

standardized testing, specifically action-naming or verb retrieval. The action words, nouns and 

active sentences were each divided into four separate lists independently. The action words were 

used in SFA-V therapy; nouns were used in SFA-N therapy; and sentences in Mapping Therapy. 
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Of the four lists, two were used for training and the other two were used as probe and 

generalization measures. However, only one list of fruit names were used in SFA-Noun therapy 

as the participants receiving SFA-N treatment had severe aphasia and required other 

supplemental modality based treatments such as exercises for apraxia, and auditory processing 

tasks such as word and non-word judgments; phoneme recognition and discrimination; syllable 

repetitions and recognition; phoneme-grapheme correspondence and use of keyword writing 

method (Beeson, Rising & Volk, 2003). 

Baseline performances on all four lists were established pre and post therapy for 3 sessions 

each. Probe and generalization lists were used only to measure generalization to untrained items. 

The probe list was administered once a week, while the generalization list was used only during 

the initial baseline phase and the final outcome phase after treatment. The separate generalization 

list was used to overcome the possible practice effects, if any, which may result from repeated 

exposure of the probe list. Treatment was started with one list of 10 words, and once 80% 

accuracy criterion was reached in naming on confrontation (or after 4 weeks /32 hours of 

treatment sessions), the second list was introduced. Naming of target words was elicited by 

presenting colored action pictures of the words in real life situations on A5 size cards. For each 

verb, additional naming of agents and themes, and semantic judgment questions on agent- 

verb-theme relations were carried out as described in the VNeST approach (Edmonds et al., 

2009).  

Treatment with nouns and sentences followed a similar protocol, with pictures of nouns 

from semantic categories of fruits, vegetables and animals, and sentences that were active and 

reversible. Once 80% criteria on the treatment lists were attained or the 8 weeks limit was 

reached, participants were re-assessed on all baseline measures. Effect size (Cohen’s d), as given 
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by Busk and Serlin (1992) were calculated to determine the magnitude of changes due to 

treatment, and were interpreted as ‘small’, ‘medium’, or ‘large’ as  established by Beeson and 

Robey (2006).  
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CHAPTER IV 

RESULTS AND DISCUSSION 

The primary objectives of the study were as follows: 

a. To compare the semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants;  

b. To determine the efficacy of cognitive linguistic treatment approaches such as semantic 

and syntactic treatments (Semantic Feature Analysis Therapy with Nouns; Semantic 

Feature Analysis Therapy with Verbs and Mapping Therapy) in bilingual and 

monolingual Indian stroke survivors with varying degrees of severity of aphasia;  

c. To determine the influence, if any, of treatment in one language on the other language in 

aphasic individuals from this group of Kannada-English bilingual participants; 

 

Objective 1- Comparison of semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants 

A comparison of aphasic symptoms across the two languages in bilinguals were studied 

using standardized tests batteries such as the Western Aphasia Battery, the Action Naming Test, 

and parts of the Psycholinguistic Assessment of Language Processing in Aphasia battery, 

Bilingual Aphasia Test, and the Verb and Sentence Test. Semantic and Syntactic impairments 

were compared using verb and sentence comprehension, naming of action words, and semantic 

and syntactic processing at the word and sentence levels. McNemar chi-square analysis was 

performed to determine differences if any between the test measures in both languages for each 

participant as shown in Table 2. 
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Table 2 

Comparison of WAB, ANT, VAST AND PALPA in Kannada and English for Bilingual 

Participants (p≤0.05*) 

* ‘p’ values were significant at or below 0.05 confidence level. 

** Tests values were identical in both languages; hence chi-square analysis was not performed 

*** P1S1 was also tested in L3 (Hindi) on ANT. Kan Vs Hin, p= 0.00* 

NA – Not Assessed 

Table 2 indicates that all participants, with the exception of (subject P3S7 and P4S8), 

showed an equal or lower AQ score in their second language (English). In participant P3S7 and 

P4S8, a higher score on the WAB AQ in their second language as compared to their first 

language. Participant P1S1 had a much better AQ score in his native Kannada as compared to 

English and Hindi languages while his AQ scores showed equal severity of impairments in 

English and Hindi. He showed no significant differences between languages on all other 

Partici-

pants 

WAB 

– 

Kan 

AQ 

Score 

WAB 

–Eng 

AQ 

Score 

ANT 

(Kan 

Vs 

Eng) 

VAST Verb 

Comprehension(

Kan Vs Eng) 

 

VAST Sentence 

Comprehension(

Kan Vs Eng) 

 

PALPA 

Spoken  

Word – Picture 

Matching  

(Kan Vs Eng) 

Written Word – 

Picture 

Matching (Kan 

Vs Eng) 

P1S1 39.2 29.8 0.99 0.97 0.72 NA NA 

P2S4 23 20.5 ** 0.88 0.38 0.84 0.84 

P3S7 50.4 57.4 0.93 0.04* 0.78 0.65 ** 

P4S8 50.4 59.5 0* 0.84 0.9 1 1 

P5S9 57.4 50.8 0.35 0.99 0.96 0.74 0.97 

P10S14 32 30.4 0.007* 0.31 0.82 0.79 0.05* 
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linguistic measures, with the exception of ANT; he did significantly better on action naming test 

in Kannada as compared to Hindi. 

Similarly, P2S4 and P5S9 showed no significant differences between the linguistic test 

measures in both Kannada and English. Although P3S7 and P4S8 scored better on the English 

WAB AQ’s as compared to the Kannada scores, they had claimed that they were more proficient 

in Kannada than English. It is likely that the “automatic speech” parts of the WAB test (e.g. 

colors, shapes, numbers etc. on the auditory comprehension part of the test and recall of names 

of animals) might have provided an inherent advantage in English as many of the English words 

can be used as cognates/borrowed words in functional communication without having a need to 

access the Kannada words specifically. For example, shapes such as ‘circle’, ‘square’, etc., 

numbers, names of animals like ‘dolphin’, ‘whale’ etc. are easily adapted to Kannada either as 

cognates by adding a vowel at the end (e.g. \sirkalu\, \skweru\) or as borrowed words, resulting 

in a lower overall score in Kannada; as the test requires the participants to process the words in 

Kannada and penalizes them for using cognates and/or borrowed words. Thus the higher AQ 

score in English as compared to Kannada may not be salient and can be a mere reflection of the 

difference in familiarity of the actual words in Kannada rather than cognitive-linguistic 

competency. This is corroborated by the fact that the linguistic tests did not show a consistent 

and significant difference across all the syntactic and semantic measures, indicating that the 

impairments in Kannada and English were similar for all bilingual participants. Thus, it can be 

observed that all bilingual participants showed parallel impairments in both Kannada and 

English.   
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Objective 2 -To determine the efficacy of cognitive linguistic treatment approaches such as 

semantic and syntactic treatments (Semantic Feature Analysis Therapy with Nouns; Semantic 

Feature Analysis Therapy with Verbs and Mapping Therapy) in bilingual and monolingual stroke 

survivors with varying degrees of severity of aphasia  

 Efficacy of Semantic Feature Analysis Therapy with Nouns, Semantic Feature Analysis 

Therapy with Verbs, and Mapping Therapy in bilingual and monolingual Indian stroke survivors 

with varying degrees of severity of aphasia was determined. Results and discussion of each of 

these treatment methods are detailed below. 

Semantic Feature Analysis Therapy with Verbs (SFA-V): 

 Five bilingual (P1S1, P2S4, P3S7, P4S8, and P5S9) and two monolingual participants 

(P6S5 and P8S10) received SFA-V treatment. Following therapy, all participants showed 

significant improvements in both linguistic comprehension and expression as measured by both 

pre-post criterion and standardized measures. This is consistent with the notion that common 

semantic representation supports both comprehension and expression (Raymer & Rothi, 2001) 

and SFA treatment activates semantic network and facilitates access to & production of the 

lexical-semantic items (Wambaugh & Ferguson, 2007).  

All bilingual participants showed small to large effect size gains in the treated language, 

and the monolingual participants showed small to large improvements for treated word lists (see 

Table 3). All participants showed large effect size progresses in their ability to retrieve action 

names when all the 40 action words from the combined four lists were assessed. All, excepting 

one (P5S9), bilingual participants showed large gains on the treatment word list in the treated 
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language; P5S9 showed large gains on the treatment list in the untreated language (see discussion 

under objective 3). P1S1, P2S4, P3S7 made large gains in the untreated language as well.  

Similarly both monolingual participants (P6S5 and P8S10) showed progress in therapy. 

While P6S5 showed gains on the treated list, P8S10 made medium-large gains on the treated 

lists, and also showed generalization to the untreated probe and generalization lists. Studies by 

Boyle (2004), Peach and Reuter (2008), Thompson (1989), Murray and Clark (2006) and 

Wambaugh and Ferguson (2007) have also reported an optimal facilitation of generalization to 

untreated words with the use of SFA therapy. P6S5 who was only 5 months post-onset of stroke, 

had Broca’s aphasia with apraxia. While it’s likely that the apraxia component could have 

limited the progress in verbal expression for P6S5 may have had an advantage in better 

cognitive-linguistic processing due to the SFA-N treatment he had received prior to SFA-V 

treatment.  

However, participant P8S10, who had Wernicke’s aphasia and was 15 months post onset 

of stroke, showed severe problems in his auditory processing and therefore received a modified 

SFA-N treatment along with intense auditory processing treatment (see results and discussion 

under SFA-N therapy, below).Treatments aiming at improving cognitive skills such as attention, 

memory and executive functions (e.g. judgment, reasoning, problem-solving, etc.) are reported to 

be effective in improving the processing of both linguistic comprehension and expression 

(Chapey, 2008). Thus improvements in cognitive processing involved during the first phase of 

modified SFA-N treatment may have influenced the SFA-V outcomes positively for P8S10.The 

progress in the ability to retrieve action words following SFA-V for each of these seven 

participants are as shown in Figures 1-7. 
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Figure 1. SFA–Verb Treatment Outcomes for P1S1on treatment list 1, treatment list 2, probe list 

and generalization list. 

 

Figure 2. SFA–verb treatment outcomes for P2S4 on treatment list 1, treatment list 2, probe list 

and generalization list. 
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Figure 3. SFA–verb treatment outcomes for P3S7 on treatment list 1, treatment list 2, probe list 

and generalization list. 

 

Figure 4. SFA–verb treatment outcomes for P4S8 on treatment list 1, treatment list 2, probe list 

and generalization list. 
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Figure 5. SFA–Verb Treatment Outcomes for P5S9 on treatment list 1, treatment list 2, probe list 

and generalization list. 

 

Figure 6. SFA–Verb Treatment Outcomes for P6S5 on treatment list 1, treatment list 2, probe list 

and generalization list. 
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Figure 7. SFA–verb treatment outcomes for P8S10 on treatment list 1, treatment list 2, probe list 

and generalization list. 

The Figures 1-7 show that SFA–verb treatment outcome for all the above participants 
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outcome session scores showed an average score of 8 indicating generalization of the naming 

skills in the participant.  

Participant P3S7 showed a fluctuation in score throughout the therapy session, however 

there was no decline in the scores. Peak score increased from 2 to 7 from January to February 

with a slight dip to 6 in March. The Figure 3 shows a slight generalization to untreated words.  

The participant P4S8 shows a linear increase in the scores of SFA-verb naming. The 

scores increased from zero to 6 from 1st February to 15th February and attained peak score of 10 

on 3rd March which continued in the outcome sessions. However generalization in this 

participant was found to be insignificant although the naming skills during treatment sessions 

improved. The peak outcome score was 3 compared to score 2 in the baseline session.  

Participant P5S9 showed a linear and considerable improvement of scores. Participant 

achieved the peak score of 10 within the half way of treatment duration. There was a substantial 

increment in the naming scores in probe and generalization word list indicating considerable 

generalization to untreated words with SFA-Verb naming therapy.  

The scores of participant P6S5 showed fluctuations in the scores throughout the session 

duration; however there was an increment in the scores with sessions. The naming score was 6 at 

the end of the therapy. The final outcome scores showed increased scores compared to baseline 

scores indicating generalization to untreated words.  

Participant P8S10 showed fluctuations in score throughout the therapy session; however 

there was no decline in the scores. The participant achieved peak score of 10 at the end of the 

treatment. Figure 7 also shows considerable generalization to untreated words.  
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The above findings showed a linear progression from baseline to outcome session, in 

participants 5, and 10 there was a fluctuation in performance. The participants who had 

consistent linear progression (P1S1, P2S4, P4S8, and P5S9) were persons with Brocas aphasia 

and 5 was a person with Broca’s with apraxia and 10 was a person with Wernicke’s aphasia. 

However participant 7 who had Broca’s aphasia did not match either of the patterns mentioned 

above. With reference to generalization to untreated words, although there were instances in 

participants P1S1, P2S4 and P8S10, no specific pattern was observed. In view of differential 

pattern in generalization across participants of the study the results are not in consonance with 

the study by Loverso et al (1988) and Hillis (1990) who reported generalization of naming skills 

to untreated words. 

In addition to the progress made in therapy, generalization of improvements in linguistic 

functions was also evident in the pre-post standardized measures. For all seven participants, 

considerable improvement as defined by Katz and Wertz (1997) was also documented through 

the increase of at least 5 points rise in the pre-/post-therapy Aphasia Quotient (AQ) scores on the 

WAB (see Table 4). All participants also showed substantial gains on the verb comprehension 

and verb naming tests (VAST and ANT), or on spoken and written comprehension of words 

(PALPA) indicating SFA-V to be an efficacious treatment even for Indian stroke-survivors with 

aphasia (see Table 4). Further, five out of the 7 participants, returned to their employment 

settings suggesting the usefulness of cognitive-linguistic treatments including SFA-V, SFA-N 

and/or mapping therapy. 
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Table 3  
Pre and Post therapy average scores on retrieval of action words following SFA–V therapy and 
cohen’s ‘d’ (effect-size) values (Yellow highlight = Small effect size; Red highlight = Medium to 
Large effect size)  

 

 

 

 

 

Participant  P1S1 P2S4 P3S7 P4S8 P5S9 P6S5 P8S10 

Tx List 1-  

Pre/Post Tx avg 

scores and 

Cohen’s d values  

L1 5/30(6.1) 0/70(8.5) 7/27(4) 0/100(22.7) 0/20(2.1) 0/4.3 (4.4) 30/100 (9.9) 

L2 5/15(1.5) 0/100(27) 13/50(10.6) 3/20(1.3) 3/100(23.6)   

L3 5/70(15.8)       

Tx List 2 -  

Pre/Post Tx avg 

scores and 

Cohen’s d values 

L1 5/40(3.2) 3/90(11) 17/50(7.8) 0/27(2.2) 3/33(3.3) 0/1.3(1.78) 27/80 (6.5) 

L2 2.5/15(2.0) 3/100(27) 15/47 (2.9) 13/27(2.4) 30/96 (9)   

L3 8/90(10.4)       

Probe List 3 - 

Pre/Post Txavg 

scores and 

Cohen’s d values 

L1 2.5/45(2.8) 0/87(15.5) 3/23(2) 7/10(0.8) 0/37(3.7) 0/0.3 (0) 33/80 (5.7) 

L2 0/0 (0.0) 0/77(13.7) 10/27(2.4) 17/20 (0.8) 7/76(9.2)   

L3 0/17 (1.5)       

Generalization 

List 4  Pre/Post 

Txavg scores and 

Cohen’s d values 

L1 2.5/30(2.6) 3/70(8.5) 3/27(2.5) 0/17(0.9) 23/33(1.1) 0/1 (1.7) 20/63 (5.3) 

L2 2.5/30(7.8) 0/77(13.7) 13/27(1.3) 0/0 (0) 13/44 (4.1)   

L3 5/23(3.1)       

All lists combined 

Pre/Post Txavg 

scores and 

Cohen’s d values 

L1 4/37(19.0) 1/80(14.5) 7/32(8.9) 2/39(28.4) 7/31(4.5) 0/7 (15.7) 28/80 (16.5) 

L2 3/15(8.2) 1/88(38.7) 13/38 (8.9) 9/17 (2) 13/79(25.5)   

L3 5/50(12.5)       
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Table 4 

 Percentage scores and McNemar Chi-Square p -values on pre/post SFA-V therapy measures 

(p≤0.05*)  

Bolded figures with * - Significant difference in pre/post scores; p ≤ 0.05. 
Blank cell- Chi-square not significant. 

NA – Not Assessed, as participants had a high overall score (>80%) to begin with. 

Red font - Significant change in AQ score (more than 5 points). 
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Table 4 suggests that the pre- and post- scores for all the participants on Aphasia Quotient was 

significant with a rise of 5 point in scores (Katz & Wertz, 1997) supporting the effect size a 

shown in Table 3. Analysis of pre- post performance on all the tests using McNemar Chi-Square 

indicates significant difference (p<0.05) on only ANT-Verb naming in Kannada. However 

individual difference in performance was noted for Kannada as well as in English for all other 

tests.  

SFA-Noun therapy 

One bilingual participant (P10S14) and three monolingual participants (P7S6, P8S10 and 

P9S11) received Semantic Feature Analysis therapy with nouns (SFA-N). The bilingual 

participant, P10S14, who received SFA-N therapy, had severe apraxia and aphasia with AQ 

scores of 32 and 30.4 in Kannada and English respectively. Following SFA-N therapy, his scores 

on the treated word lists showed no significant changes (see Figure 8). Yet, his AQ scores 

increased significantly by 5 points in his treated language (L2-English), and showed a less 

significant increase of 3 points in his untreated L3 language (Kannada). He also showed 

significant improvements in spoken word - picture matching and written word - picture matching 

tests on PALPA, verb comprehension subtest on VAST, and Action naming tests in both L2 and 

L3; however, he required phonemic cues on the action naming test.  
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Figure 8. SFA–Noun treatment outcomes for P10S14 on each of the four lists 

It is important to note that this participant had severe apraxia, with particular difficulty in 

initiating verbal responses. Once provided the initial phonemic cue, he would often be able to 

complete the verbal response. Thus, the improvement in semantic-lexical processing of action 

words is evident when provided the initial phoneme cues on both pre and post testing on the 

Action Naming Test. Thus both treatment and standardized test measures show that SFA-N 

therapy can be effective in Kannada-English bilingual speakers with severe aphasia. Further, the 

chi-square values on pre and post therapy linguistic assessment measures show parallel 

improvements in both Kannada and English languages of the participant as shown below in 

Table 5.  
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Table 5 

 Percentage scores and McNemar Chi-Square values on pre/post SFA-N therapy measures (*p< 

0.05)  

PC- Phonemic cue 

* ‘p’ values were significant at or below 0.05 confidence level. 

Of the remaining three monolingual participants who received modified SFA-N therapy, 

two participants (P7S6 and P9S11) had severe aphasia (AQ scores less than or a couple of points 

above 30) accompanied by apraxia. Modified SFA-N therapy involved initial treatment with 

auditory processing tasks such as word and non-word judgments; phoneme recognition and 
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discrimination; syllable repetitions and recognition; phoneme-grapheme correspondence and use 

of keyword writing method (Beeson, Rising & Volk, 2003). SFA-N therapy was then carried out 

simultaneously, by having participants sort the semantic exemplars into respective categories 

such as fruits, vegetables and animals, followed by semantic feature analysis using fruits 

category and semantic judgments using 10 questions pertaining to the accuracy of semantic 

features of the target exemplars (for example, “Is an orange salty?”; Is a banana round in shape?” 

etc.). An example of a semantic feature analysis map is shown in Appendix 2.These two 

participants did not show any marked changes on the WAB AQ scores; yet their linguistic 

processing and comprehension improved as measured on the comprehension sections of VAST 

and PALPA subtests (see Table 5).Since the SFA-N therapy was modified and the treatment was 

also geared at auditory processing and written expression of words, it was not possible to work 

with the four lists of controlled exemplars as was done with other participants.  The efficacy of 

the modified treatment approach was determined mainly on the treated word lists and/or 

generalization of improvements, if any, was measured by pre- and post-test differences on the 

WAB and other linguistic processing tests. The significance values of pre- and post- measures on 

the various linguistic assessments are detailed in Table 5.  Although P7S6 was considered to be 

predominantly monolingual for the purposes of this study, he was also tested in English as he 

had reported of being educated in English medium for a few years. Interestingly, he also made 

significant gains on some of the linguistic measures in both Kannada and English. While this can 

be considered as transfer effects of treatment from one language to another, it is vital to consider 

the influence of other treatment variables. For example, increased focus on auditory processing 

tasks could have resulted in a generalized improvement in the overall auditory modality and 
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cognitive skills (attention and executive functions), which in turn might have contributed to the 

increase in linguistic pre-/post-test measures in both languages. 

The third monolingual participant (P8S10) had fluent aphasia with AQ score in the 

moderate-severe range (40-60). P8S10 had severe auditory-verbal agnosia, and hence intensive 

cognitive-linguistic treatment for auditory processing of linguistic stimuli was conducted before 

the start of SFA-N and SFA-V treatments. This included recognition of non-words and words; 

recognition of Kannada phonemes and graphemes using Keyword approach (Beeson, Rising and 

Volk, 2003), auditory discrimination of minimal pair words and non-words, repetition and 

recognition of key-words, semantic judgment and semantic feature analysis of nouns during the 

first phase of therapy (March to May), followed by SFA-V (May-July). Following SFA-N 

treatment, this participant with fluent aphasia, made significant gains in the AQ scores, as well as 

on all linguistic measures such as word recognition subtests of PALPA, verb and sentence 

comprehension subtest of VAST and action naming of words on ANT (See Table 5). The 

performance of this participant on the SFA-N therapy using fruit category is as shown below in 

Figure 9. 
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Figure 9. SFA–Noun Treatment Outcomes for P8S10 on naming of fruits 

Effect size calculations using the Cohen’s ‘d’ formula, resulted in a large effect size 

(13.8) indicating a substantial change from pre-therapy baseline measures to post-therapy 

outcomes. 

All participants also showed gains in retrieval of nouns using semantic feature analysis. 

This indicates that the SFA-N therapy, similar to SFA-V treatment, can be very effective in 

Indian stroke survivors with both non-fluent and fluent aphasias.  

Mapping Therapy 

Two bilingual participants (P1S1 and P4S8) received mapping therapy. Both participants 

showed marked improvements in WAB AQ in the treated language. In addition, both participants 

showed significant gains on the comprehension sub-tests of VAST, indicating efficacy of 

mapping therapy (see Table 6). The findings parallel with results of Fink, Schwartz and Myers 

(1988); Rochon, Laird, Bose and Scofield (2005); Rochan and Reichman (2004); and Schwartz, 
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Saffran, Fink, Myers and Martin (1994) that indicates efficacy of mapping therapy. The progress 

in therapy for each of these participants is as shown in figures 10-11. 

 

Figure 10. Mapping therapy outcomes for P1S1 on each of the four sentence lists 

 

Figure 11. Mapping Therapy Outcomes for P4S8 on each of the four sentence lists 
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Table 6  

Percentage scores and McNemar Chi-Square values on pre/post mapping therapy measures 

(*p< 0.05) 

 

Table 7 

Pre and post therapy average scores on retrieval of active sentences following mapping therapy 

and Cohen’s d (Effect-Size) values  

Both participants (P1S1 and P4S8) showed improvements not only on the treated lists of 

sentences, they also showed progress on the probe and generalization lists. Anecdotally, both 

participants reported considerable improvements in their everyday communication with family 

members and in work settings. 
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 Thus all the three cognitive-linguistic treatment methods (SFA-V, SFA-N, and mapping 

therapy) were effective for all participants of the study. All treatments were conducted in the 

dosage (6 to 8 hours per week for 8 to 10 weeks) adopted by intensive aphasia therapy programs. 

Each of the treatments when conducted individually or more than one (in sequence) proved to be 

efficacious in improving the linguistic comprehension and expression abilities in all participants. 

However, given the time constraints of the study, it was not possible to control the treatment 

sequences and combinations. Hence it would not be possible to infer the effectiveness of 

treatment combinations. Yet, based on the participants’ profiles, it appears that SFA-V would be 

beneficial for mild to moderate degree of aphasia. Participants with moderate to severe aphasia 

with other concomitant problems such as apraxia, auditory agnosia or other auditory processing 

problems, appear to benefit from SFA-N therapy when combined with other modality specific 

cognitive-linguistic treatment tasks. Mapping therapy appears to help participants that are in the 

mild to moderate range of aphasia severity. These findings are consistent with the treatment 

outcomes reported in the western countries.  

Objective 3: Influence, if any, of treatment in one language on the other language in Kannada- 

                    English bilingual PwA. 

Of the five bilingual participants (P1S1, P2S4, P3S7, P4S8, and P5S9) who received 

SFA–V treatment, four of them received treatment in the non-dominant second language and 

showed significant increase in AQ in both the treated and the un-treated primary languages. Only 

P4S8, who chose to receive treatment in his dominant primary language did not show any 

transfer to the un-treated language. In addition, while all bilingual participants showed small to 

large effect sizes in the overall action-word retrieval in the treated language, four participants 

showed medium to large effect sizes in the untreated language as well (see Table 3). P4S8 
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showed no transfer effects to the untreated second language. Similarly, excepting P4S8, all other 

participants showed gains on linguistic measures (as measured on VAST, ANT and/or PALPA) 

in the untreated language as well. 

Similarly, as discussed earlier, the only bilingual participant, P10S14, who received SFA-

N therapy showed significant improvements in linguistic measures in the untreated L3 language 

(Kannada). The finding is in support of Edmonds and Kiran (2006) with evident cross linguistic 

transfer. Though his AQ scores increased significantly by 5 points in his treated language (L2-

English), and showed a less significant increase of 3 points in his untreated L3 language 

(Kannada),  he showed significant improvements in spoken word - picture matching and written 

word - picture matching tests on PALPA, verb comprehension subtest on VAST, and Action 

naming tests in both L2 and L3.  His L1 was Tamil, which was not one of the languages 

considered for the study. In addition though he had ranked Kannada (L3) and English (L2) 

equally on proficiency and use, he reported L2 (English) as his second language in order of 

acquisition and preferred to be treated in this language. Therefore he was treated in his L2. 

Further, two bilingual participants (P1S1 and P4S8) who received mapping therapy 

showed marked improvements in WAB AQ in the treated language. While P1S1 showed 

significant gains, P4S8 showed a 4 point increase in AQ - an almost near significant value. P1S1 

also showed significant gains in the untreated dominant language (L1), while P4S8 who received 

treatment in his pre-morbidly stronger language (L1), showed only minimal transfer effects to 

the weaker language (L2). For example, P1S1 showed a significant increase in sentence 

comprehension ability in the untreated dominant language, and action word naming in both the 

treated and untreated languages. Instead, P4S8 showed a significant increase in verb 

comprehension and action word naming in the treated language with generalization to the 
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untreated less dominant L2, only in verb comprehension. Yet, the fact that both participants 

made significant gains in the realm of syntax following mapping therapy underscores the 

efficacy of the treatment method. 

Thus all bilingual participants showed within and cross-linguistic generalization. This 

finding is consistent with that of Edmond and Kiran (2006).  The direction of transfer (L2 to L1 

versus L1 to L2) cannot be determined un-equivocally, as there was only one participant who 

received treatment in L1. In addition a notable difference between this participant and the other 

bilingual participants, who showed cross language transfer, was in the post-onset period of stroke 

and severity of aphasia. The Participant who did not show cross language transfer had a CVA 

that was over 20 months old, whereas all the other participants with significant improvements 

had less than 20 months of onset period of stroke.  This is consistent with the observations noted 

by Kohnert (2009) in her review of bilingual aphasia treatment studies on cross linguistic 

generalization. Despite the above, the rest of the participants who received treatment in L2 

showed significant cross-linguistic generalization to L1. This finding is promising and remains to 

be further explored. 

In summary, the study has shown that Bilingual PwA when treated with SFA-N, SFA-V 

and mapping therapy are facilitated for naming skills. It was also observed that they are able to 

generalize the performance to untreated nouns and verbs, subject to the nature of disability and 

the language of treatment. Further it was also observed that generalization was not limited to 

within language but across languages, though not in all participants. The findings of the study are 

promising in making a choice in treatment approach and documenting/ monitoring the progress 

during treatment program in PwA. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The primary objectives of the study were as follows: 

a. To compare the semantic and syntactic impairments in the two languages of aphasic 

Kannada-English bilingual participants;  

b. To determine the efficacy of cognitive linguistic treatment approaches such as semantic 

and syntactic treatments (Semantic Feature Analysis Therapy with Nouns; Semantic 

Feature Analysis Therapy with Verbs and Mapping Therapy) in bilingual and 

monolingual Indian stroke survivors with varying degrees of severity of aphasia;  

c. To determine the influence, if any, of treatment in one language on the other language in 

aphasic individuals from this group of Kannada-English bilingual participants. 

Six bilingual and four monolingual stroke survivors were examined and treated using 

three different cognitive-linguistic treatments. These treatments included Semantic Feature 

Analysis with Nouns, Semantic Feature Analysis with Verbs and Mapping Therapy.  Intensive 

treatment was provided for 6 to 8 hours per week over an average of 8 weeks across all 

participants for each treatment. Single-subject multiple-baseline design was used to evaluate the 

outcomes of all the three treatment methods. The results of the study indicate that: 

a. All bilingual aphasic participants showed similar impairment patterns in both their native 

Indian language and in English;  

b. Cognitive-linguistic treatments such as SFA-V, SFA-N and Mapping Therapy are 

efficacious in treating Indian stroke-survivors with varying degrees and types of aphasia. 

All participants – bilingual and monolingual – showed significant gains on treated stimuli 
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with various levels of generalization to untreated stimuli and also to other linguistic 

measures on standardized tests such as the WAB, VAST, ANT and PALPA. Participants 

with mild to moderate aphasia showed significant progress on SFA-V therapy and 

mapping therapy, whereas participants with moderate to severe aphasia showed gains on 

SFA-N treatment.  Participants with severe aphasia with other associated problems such 

as apraxia and auditory agnosia required additional cognitive treatments which included 

modality specific language exercises that targeted attention, memory and executive 

functions; 

c. Bilingual participants treated in L2 showed within and cross-linguistic generalization to 

L1. Bilingual participants who received treatments in L1 showed within language 

generalization with limited transfer to L2.  

Implications 

The above results are promising in that cognitive-linguistic treatments such as SFA-N, 

SFA-V and mapping therapy appear to be viable options for treating language deficits in 

Kannada- English and Kannada speaking stroke survivors with aphasia.  Important variables that 

seem to play a major role in the extent of treatment recovery are the severity of aphasia, 

accompanying apraxia and/or auditory processing deficits, and the time of onset of stroke. The 

results also offer initial guidelines for determining candidacy for various cognitive-linguistic 

treatments such as SFA-V, SFA-N and mapping therapy. The preliminary results are also 

encouraging for selecting the language of treatment in bilingual stroke-survivors with aphasia. 
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Limitations 

While the results of the study are promising, several factors limit the generalizability of the 

findings. Some of these factors include: 

Participant selection – The present study did not limit the post-onset period of stroke. Three of 

the ten participants had recent strokes (less than 6 months) and therefore the spontaneous 

recovery factor could not be ruled out in the overall treatment outcomes. Future studies could 

utilize more controlled subject selections for both monolingual and bilingual groups. 

Test materials – While equivalent versions of WAB and BAT were available, the same picture 

stimuli and equivalent verbs, sentence and noun selections as in English were used in Kannada, 

for ANT, VAST and PALPA. In addition, since norms for most of these tests could not be 

established on typical Kannada monolingual and Kannada-English bilingual speakers due to time 

constraints, the performances of the participants were compared to the existing norms of English 

speakers from the western parts of the globe. Yet the finding that all bilingual participants 

showed similar impairments in both English and Kannada is comforting due to the fact that the 

Kannada test versions were equally successful in identifying similar deficits as the English 

versions. It would be beneficial to establish norms for the Kannada versions of the tests by 

testing typical, monolingual and bilingual speakers of both Kannada and Kannada-English 

respectively. 

Study design – Due to time constraints, the sequence of treatments could not be adequately 

controlled. Controlled single study designs such as alternating designs can be beneficial in 

determining the benefits of one treatment method over another and combinations of treatments 

(e.g. SFA-N versus SFA-V or combination of SFA-N and SFA-V). The present study utilized an 
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intensive treatment dosage. It may be beneficial to conduct groups of randomized treatment with 

varying dosages of treatment to establish the minimal dosage requirements for treatment 

efficacy. 
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APPENDIX-2 

Semantic Feature Analysis with Nouns 

 

Semantic Feature Analysis with Verbs 
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APPENDIX-3 

 

Examples of Action Words used in SFA-V Treatment 

Treatment list 1 Treatment list 2 Probe list Generalization list 

Drilling Planting Hitting Kicking 

Weighing Stirring/mixing Weaving Pinching 

Roaring Sleeping Barking Bending 

 

Examples of Nouns used in SFA-N Treatment: 

1. orange 

2. mango 

3. grapes 

4. jack fruit 

5. pineapple 

 

Examples of Reversible Sentences used in Mapping Therapy: 

1. The boy is bathing the father. 

2. The woman begs the man. 

3. The dog chases the boy. 



 
Effects of Semantic and Syntactic Treatments in Bilingual Stroke Survivors 
 

86 
 

APPENDIX – 4 

 

Example of a Kannada Noun Exemplar Treatment Worksheet 

 

 

 


