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Abstract 

 Aphasia is an acquired language impairment associated with damage to the language-

dominant hemisphere. In this study, aphasia recovery outcomes were examined from 73 

individuals who participated in aphasia treatment over extended periods of time. Aphasia 

quotient (AQ) scores attained from the Western Aphasia Battery (WAB) were used as 

measurement of language change as well as classification of severity for all individuals. Across 

all participants, language performance improved an average of +5.62 AQ points over about four 

years. The slope of the recovery curve for the entire population was positive and significant. 

When participants were examined relative to aphasia severity, those in the moderate category 

showed the most improvement over time with an average increase of 11.68 AQ points. Age at 

the time of aphasia onset was a significant predictor of improvement in language performance as 

measured by the WAB, suggesting that younger individuals have a better prognosis for continued 

improvement over the years following the event. The findings from the study indicated that 

many individuals continue to improve even at relatively long times post onset, and that 

significant language gains can be made regardless of the amount of time passed, especially when 

the recovery process is not complicated by the effects of advanced age. 
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Introduction 

Aphasia is an acquired neurological disorder caused by damage to the language- 

dominant hemisphere, typically the left. The disorder is characterized by word finding 

difficulties and deficits in language production and comprehension (Goodglass, 1993; Benson & 

Ardila, 1996; Nadeau, Gonzales-Rothi, & Crosson, 2000). Initial recovery from aphasia is 

associated with physiological restitution in the weeks following brain damage, with the greatest 

extent of spontaneous recovery occurring within the first three months after the neurological 

event (Kertesz, 1984; Teasell, Bayona, & Bitensky, 2005). Significant language improvements 

during the months and years following spontaneous recovery have been documented in hundreds 

of single case studies and a substantial number of group studies (Robey, 1998; Kertesz & 

McCabe, 1977; Aftonomos, Appelbaum, & Steele, 1999; Bakheit, Shaw, Carrington, Griffiths, 

2007).  

Whereas many studies have documented recovery from aphasia in response to behavioral 

treatment, relatively few researchers have followed the long-term trajectory of language 

performance over several years. Some studies have provided information about language 

recovery at repeated time points within the first year (Bakheit et al., 2007), and a few have 

documented findings on the recovery of aphasia beginning at one year post onset and beyond 

(Kertesz & McCabe, 1977; Hanson, Metter, & Riege, 1989).  Most of these studies utilized 

standardized tests to measure change in performance over time and examined potential predictors 

of recovery outcomes in aphasia, such as time post onset, aphasia type and severity (Moss et al., 

2009; Hanson et al., 1989; Kertesz and McCabe, 1977; Bakheit et al., 2007).  

Bakheit and colleagues (2007) documented the language recovery pattern in a large 

cohort of individuals with aphasia during the subacute phase of recovery over the course of the 
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first 24 weeks. They examined 75 participants according to aphasia type and severity as 

determined by the Western Aphasia Battery (WAB, Kertesz, 1982). The initial WAB AQ scores 

were obtained following stroke as soon as patients were cognitively able. The WAB was then 

administered at four, eight, 12, and 24 weeks. In total, all participants on average demonstrated 

improvement at a final follow-up assessment, with an increase in 41.4 AQ points from baseline 

to 24 weeks. Researchers found that participants with Broca’s aphasia had the highest median 

percentage increase of aphasia quotient (M = 46.3), and appeared to have the best prognosis for 

recovery within the first year following a stroke.  

In one of the largest aphasia recovery studies, Kertesz and McCabe (1977) examined 93 

participants with aphasia by utilizing the Western Aphasia Battery (WAB) for language 

assessment. WAB aphasia quotients (AQ) were measured over time to observe recovery rates.  

Of the 93 participants, 17 were tested at six months, twelve months and in the years following. 

These participants improved on an average +7.3 AQ points. Spontaneous recovery period of the 

initial 0-3 months post onset was compared to longer time post onset by testing other participants 

at entry, 45 days, and three, six, and 12 months. Researchers found that the most improvement 

was gained in those initial months; however, improvement was also documented at later times 

post onset. This study also focused on aphasia type and severity during their analysis and found 

that individuals with Broca’s aphasia improved the most with an average of +36.8 AQ points 

over the acute and chronic phases of the first year following aphasia onset. Severity was 

correlated relative to extent of recovery in that individuals with severe aphasia recovered to a 

lesser extent than individuals with milder aphasias.  

Hanson et al. (1989) performed a retrospective study that followed the 

recovery/stabilization of 35 male patients with aphasia over the course of five years, using the 



LONG-TERM RECOVERY OUTCOMES IN APHASIA 5 

Porch Index of Communicative Ability (PICA; Porch, 1971). Goals of this study included (but 

were not limited to) determining the amount and pattern of change in language and identifying 

whether patients continued to improve past the first year post onset of aphasia. Throughout 

treatment, the PICA was administered six times at three, six, 12, 24, 35 and 55 months. The 

researchers observed a trend among the scores, as they mostly improved past the first year. In the 

second year scores seemed to plateau with some slight increases, and then either remained the 

same or declined in the subsequent years. Eight-six percent of participants stabilized in regard to 

language improvement at two years post onset. It was noted that individuals whose scores 

increased throughout the entire time period were those with the most severe aphasia. At the end 

of the study, those with mild aphasia performed similar to how they performed when they were 

originally tested in the beginning. Overall, Hanson and colleagues provided evidence that, with 

treatment, language performance continues to evolve in the years post stroke.  

Aftonomos (1999) considered change in language performance in relation to initial 

aphasia severity.  Sixty individuals underwent treatment for an average of 20 weeks. Initial time 

post onset varied across participants with a mean of 2.05 years and a range of 0.02 to 12 years. 

Each participant was assessed based on initial severity level. Four groups were designated by 

quartiles of the 100-point AQ score. Change in AQ scores for all four groups was positive, with 

the greatest average improvement within the low-mid and mid-high groups (M = +12.6 and M = 

+12.2 respectively). This study only followed participants for a maximum of 30 weeks, therefore 

long term recovery outcomes could not be discerned for these individuals. 

Basso, Capitani, and Vignolo (1979) performed a study that compared two groups of 

individuals with aphasia who either received treatment or did not. Language skills were assessed 

three intervals: zero to two months, two to six months, and beyond six months. Of the 
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participants, 130 were considered nonfluent and 151 were considered fluent. Researchers found 

that there was no difference in improvement between fluent and nonfluent groups. Severity was 

also included as a variable in determination of aphasia outcome. They found that 43% of 

individuals with severe aphasia improved across all tested language modalities, compared to 

62% of individuals with moderate aphasia severity.  

Moss and Nicholas (2006) examined the relationship between time post onset of aphasia 

and response to treatment by performing an extensive review of single subject data of individuals 

with aphasia. Researchers collected data from 23 studies containing subjects who underwent 

treatment for difficulties with spoken language to examine patterns of recovery past the period of 

spontaneous recovery that occurs within the first few months post onset. These researchers 

grouped subjects according to time post onset, which ranged from one year post onset to 19 years 

post onset. Outcome was measured using a percent of maximum possible change, which was 

calculated based on reported raw scores from a range of standardized tests used in those studies. 

Overall, there were no significant differences in response to treatment between the selected 

groups of patients according to their time from aphasia onset. This suggests that time post onset 

is not a predictive factor in treatment outcomes.  

In summary, relatively few studies have examined long-term recovery outcomes for 

individuals with aphasia. In general, research has reported positive improvements in language 

performance after receiving treatment over extended periods of time. These findings have also 

shed light on what aspects of aphasia, such as initial severity and aphasia type, can aid in 

predicting prognosis of recovery. Because these studies are part of a limited cohort of literature 

on long term recovery outcomes for those with aphasia, additional research in this area would be 

beneficial.  
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The current study aimed to further examine the longitudinal recovery of individuals with 

aphasia and to evaluate the possible predictors of long-term prognosis. To do so, we conducted a 

retrospective analysis of the data provided by annual aphasia evaluations administered to 

individuals participating in the Aphasia Research Project and the Aphasia Clinic at the 

University of Arizona over about a 10-year period. The data allowed examination of recovery 

over a long period of time in individuals who participated in individual group treatment, group 

treatment, or both.  Because information regarding the amount and type of treatment were not 

consistently available across the cohort, this study simply addresses the question of long-term 

outcomes in individuals who sought and received language intervention over relatively long 

periods of time. The amount of treatment can be estimated to have been at least one hour per 

week over the course of the long-term assessment.  

Methods 

The language performance on the Western Aphasia Battery (WAB) was examined for 

236 individuals with acquired aphasia due to acute onset of stroke who participated in aphasia 

treatment at the University of Arizona. The WAB is a standardized test of language performance 

designed to examine the nature and severity of aphasia. The type of aphasia is determined by the 

relative performance on measures of speech production and auditory comprehension. Aphasia 

types include anomic, Broca’s, conduction, global, transcortical-motor, and Wernicke’s. Fluency 

is a contributing factor in determination of aphasia type such that those with anomic, conduction, 

and Wernicke’s aphasia are considered to be fluent, and those with Broca’s, global, and 

transcortical motor are considered to be nonfluent. In addition, an aphasia quotient (AQ) is 

calculated from test performance that provides an index of aphasia severity on a 100-point scale, 

a lower score indicating greater severity. 
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Inclusion Criteria 

It was of interest to this study to examine language recovery over extended periods of 

time, therefore only those with more than one AQ score were considered. Those included in the 

study participated in aphasia treatment and were assessed more than once using the WAB. To 

account for physiological restitution, all participants had to have received initial assessment after 

three months post onset. Therefore, all participants were initially assessed after three months but 

no later than ten years from acute onset of stroke, and had at least six months between WAB 

administrations. Those with other neurological issues such as multiple strokes, traumatic brain 

injury or encephalitis were excluded. Additionally, eleven individuals who showed marked 

declines in AQ score (see Appendix A for values) were removed due to reported confounding 

illnesses such as cancer, dementia, and cardiovascular issues. Those individuals that fit the 

inclusion criteria were included in analysis, leaving a final number of 73 participants.  

Subject Characteristics 

  Specific demographic information of individual participants is included Appendix A and 

a summary of subject characteristics is listed in Table 1. More than half of the participants were 

male (52 males and 21 females), and mean age at time of stroke was 61.2 years. Excluding one 

person whose educational information was not available, all participants had completed at least 

ten years of education (M = 15.2). The earliest an individual was seen after their left hemisphere 

brain damage was about three and a half months, and the latest was around nine and a half years. 

Participants were tested an average of four times over an average of 45.5 months. The number of 

WABs administered per individual varied from two to thirteen. There were a greater number of 

subjects who were fluent (n = 45) at their initial assessment as compared to those who were 

nonfluent (n = 28). Within the fluent group, more than half were classified as having anomic 
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aphasia, and within the nonfluent group 24 of 28 individuals had been initially classified as 

Broca’s aphasia. Initial evaluation varied with an average time post onset at 20.9 months (SD = 

21.9).  

Table 1: Participant Characteristics (n = 73) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics Mean SD Range Classification n 

Gender    Male 

Female 

52 

21 

 

Education (years) 15.2 2.7 10-22  72
1 

Age at Stroke (years) 61.2 12.7 34-82  73 

TPO at Initial WAB (months) 20.9 21.9 3.2-113.2  73 

Initial Severity (AQ score) 62.2  75.1-96.8 

34.5-72.7 

4.5-33.8 

Mild 

Moderate 

Severe 

32 

26 

15 

 

Initial Fluency   Fluent 

 

 

 

NonFluent 

Anomic (30) 

Conduction (13) 

Wernicke (2) 

 

Broca’s (24) 

Global (3) 

TCM (1) 

 

45 

 

 

 

28 

1 = education data was not available for one participant  
TPO = time post onset 
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Data Quality Assurance 

 To assure the accuracy of data records, participants’ files were checked to validate all 

WAB AQ scores and subset scores. This was done by referring to the original WAB test booklet 

and validating recorded scores. Of 314 total WABs, 255 were available for score validation.  

During the validation process errors were found and corrected, and appropriate classification of 

aphasia type and severity were checked as well. Finally, the sum of each WAB subset scores was 

re-calculated to assure accuracy of automatically derived aphasia quotients.  Two hundred- 

twenty-five WAB’s were available for validation. Of these, 20 were assigned new AQ scores 

(8%) with an average change in AQ of 1.01 points. The original and revised scores were highly 

correlated (r(19) = .998, p < .0001), and a paired sample t-test found no significant difference 

between these sets of scores (t(20) = .487, p = .632). It was therefore assumed that the WABs 

that could not be checked were of similar reliability.  

Statistical Analysis 

Analysis of AQ Change Scores. A paired sample t-test was performed to compare initial 

AQ scores and final AQ scores for each participant. In order to assess change in AQ scores over 

time, initial AQ scores were subtracted from final scores to provide a measurement of overall 

change. Differences in AQ change was considered for each severity group by using a one-way 

ANOVA. AQ change between fluent and nonfluent groups were analyzed using an independent 

samples test.  

Analysis of AQ Slopes. The line of best fit was also calculated for the successive aphasia 

quotients for each participant over time, for the group as a whole, and for each group by severity. 
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A simple linear regression was run to examine the predictive value of age, time post onset, 

education, gender, and initial AQ on the individual slope lines. AQ slope in relation to severity 

and fluency was analyzed with a one-way ANOVA and independent samples test, respectively.  

Results 

Analysis of AQ Change Scores 

 For the entire cohort, the mean for final AQ scores (M = 67.76, SD = 26.57) was 

significantly greater than the mean of the initial AQ scores (M = 62.15, SD = 26.91), (t(72) = 

6.02, p < .0001). The average improvement overall was +5.62 points. Fifty-seven participants 

improved on an average of +7.76 points, and 15 subjects declined on an average of -2.15 points. 

One subject showed no change, indicating that their final AQ score was the same as their initial. 

All AQ scores for each individual were plotted against time post onset in months and are 

displayed in Figure 1. Observation of the distribution of AQ scores revealed a clear distinction 

among three groups. Individuals with initial AQ scores in the lower range appeared to become 

asymptotic just below 34 points. For the purposes of this study, this was used as the boundary for 

the classification of severe aphasia. A similar pattern was seen for individuals with scores in the 

highest range as their recovery curves flattened as they moved toward the ceiling of 100 points.  

This pattern was prevalent in individuals with AQ scores above 75 at the initial testing, so this 

score was set as the lower boundary for those considered to have mild aphasia. The remaining 

participants, with AQ scores between 34 and 75 were designated as having aphasia of moderate 

severity. The participants were classified as mild, moderate, and severe based on these ranges 

(refer to Table 1 for ranges) and are distinguished by separation lines in Figure 1.  

Using this classification based on initial WAB scores, 32 individuals were considered to 

have mild severity, 26 were considered to have a moderate severity, and 15 were assigned to the 
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most severe group. For the mild group, AQ scores improved on average of +1.78 points, which 

was a significant increase over the initial scores (t(31) = 2.701, p = .011). The moderate group 

improved by +11.68 points, which was also a significant improvement over the initial scores 

(t(25) = 6.025, p < .0001). The severe group improved by +3.29, also a significant gain over the 

initial scores, (t(14) = 3.46, p = .004). Thus, on average, participants belonging to all three levels 

of aphasia severity showed significant gains over time. A one-way analysis of variance 

(ANOVA) indicated that not all severity groups made equal gains, (F(2, 70) = 17.23, p < .0001). 

Planned pairwise comparisons using Hochberg’s GT2 (to accommodate unequal sample size) 

confirmed that the moderate group (M = 11.68, SD = 9.89) made more gains than the mild or 

severe groups, and the average gains for those groups did not differ (mild, M=1.78, SD=3.73; 

severe, M = 3.29, SD = 3.68), p = .834. 

 Language improvement scores were also examined relative to the status of fluency at the 

time of the initial evaluation. Those who had a nonfluent aphasia profile (Broca’s, global, and 

transcortical motor aphasia) improved in AQ score on an average of +8.1 points (SD = 9.23), 

compared to those with a fluent aphasia profile (Anomic, Conduction, and Wernicke’s aphasia) 

who showed an average increase in AQ points of +4.07 (SD = 6.73). A comparison of individual 

change in AQ scores showed that the nonfluent group made greater improvements than the fluent 

group, and that there was a significant difference between the mean AQ change for the nonfluent 

and fluent group (t(71) = 2.15, p = .035).  

Analysis of AQ Slope 

 For the group as a whole, there was a significant upward shift in the slope of the 

recovery lines, plotted as AQ scores over time. The mean slope of the line of best fit was positive 
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(M = 0.134, SD = 0.190) and significantly different than zero (t(72) = 5.996,  p < .0001), 

indicating that AQ scores increased overall for the entire cohort. 

 Average change in AQ over time was considered for the three severity levels. A line of 

best fit was calculated for each severity group, and for each group, the recovery slope was 

greater than zero, as shown in Table 2. The ANOVA model for AQ slopes yielded a significant 

variation among the three severity groups, F(2, 70) = 10.14, p < .0001. Planned pairwise 

comparisons using the Hodgen’s GT2 method indicated that the mean slope for the moderate 

group (M = 0.253, SD = 0.226) differed significantly from both the mild and severe groups (M = 

0.055, SD = 0.140; M = 0.096, SD = 0.191, respectively). The mild and severe group slope 

means were not significantly different from each other (p = .833).  

The nonfluent group showed an average positive slope of 0.193 (SD = 0.219), and the 

fluent group showed an average positive slope of 0.097 (SD = 0.163). The independent samples 

test showed that there was a significant difference between the mean slope for the nonfluent and 

fluent group (t(71) = 2.14, p = .036).  

Table 2: Analysis of Slopes According to Initial Aphasia Severity  

* significant at p < .05     ** significant at p < .01  

Initial 

AQ 

Classification n Average 

Slope 

SD t p 

≥75.1 Mild 32 0.055 0.140 2.23 0.033* 

34.1-75 Moderate 26 0.253 0.226 5.72 <0.0001** 

≤34 Severe 15 0.096 0.106 3.51 0.003** 

4.5-96.8 All subjects 73 0.134 0.19 5.996 <0.0001** 
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Figure 1: Aphasia Quotient Change Over Time 

 
Figure 1: WAB AQ scores plotted against time post onset in months for each subject. Horizontal lines were 

included at AQ = 34 and 75 to indicate a separation between severe (red), mild (blue), and moderate (green) 

aphasia severity types.  
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A linear regression model was used to determine the relationship between the dependent 

variable (AQ change) and the following independent variables: time post onset, age, gender, 

education, and initial AQ. The same model was used to examine AQ slope as the dependent 

variable. The model was significant for AQ change (F(5,66) = 2.99, p = .017), with age at time 

of aphasia proving to be a significant predictor of positive change in AQ over time (Table 3). 

With regard to slope, the model was significant (F(5,66) = 3.33, p = 0.01), and age at onset and 

education were significant predictive factors. Younger age resulted in better outcomes, but 

education (in years) was a negative predictor of recovery as measured by steepness of the 

recovery slope. No other independent variables showed significant predictive power.  

 

Table 3: Analysis of predictor variables on change in Aphasia Quotient and slope of repeated AQ 

scores over time. 

Independent Variable AQ Change AQ Slope 

 t p value t p value 

Time post onset -.524 .602 -1.586 .118 

Age -2.763 .007** -2.455 .017* 

Gender .696 .489 .094 .926 

Education -1.535 .130 -2.271 .026* 

Initial AQ -1.275 .207 -1.007 .318 

* = significant at p < .05        ** = significant at p < .01 
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Discussion 

In this study of language recovery over roughly four years in a large cohort of individuals 

with chronic aphasia, the aphasia quotient (AQ) improved significantly over time for the group 

as a whole. Specifically, fifty-seven out of the total 73 individuals showed an increase in AQ 

scores of any magnitude over the course of their treatment. The positive slope of AQ change 

suggests that, with consideration of possible comorbid health issues, individuals will improve as 

time continues. 

The average increase in AQ score of all participants was +5.62 points. Analysis of AQ 

change showed that of the three severity groups, individual with moderate aphasia demonstrated 

the greatest improvement with an average increase of 11.68 AQ points. Eleven of the 26 

individuals who began as moderately severe achieved scores on their final WAB that reclassified 

them as mildly severe. No other individuals in the study attained final scores that reclassified 

them as a higher severity. The results regarding moderate severity in this study are consistent 

with the findings of Aftonomos and colleagues (1999) and Basso et al. (1979). Aftonomos 

(1999) found that participants with moderate aphasia demonstrated an average increase of 12.4, 

which was considerably greater than the severe (M = +6.7) and mild (M = +5.8) groups. Basso et 

al. (1979) found that of the individuals that improved, the greatest percentage had moderate 

aphasia. Together, these three studies suggest that individuals with moderate aphasia are likely to 

show the most gains in language improvement in comparison to those with mild or severe 

aphasia severity.  

 In the current study, significant improvements were also seen in the mild and severe 

groups as well. Out of the three severity groups, the mild group was observed for the least 

average amount of time (M = 42.05 months). We postulate that participants in this severity group 
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were subject to ceiling effects. It is likely that they reached a level at which satisfactory recovery 

was achieved, and they then ceased participation in treatment. Additionally, for those with mild 

aphasia, whose primary issues are with lexical retrieval, improvement would not be as apparent 

because only one subset of the WAB focuses on this area. Improvement might be more apparent 

if these participants were examined over time using a more rigorous test of lexical retrieval, such 

as the Boston Naming Test (BNT; Kaplan, Goodglass, &Weintraub, 1983). 

Although as a whole the participants in the severe group showed significant improvement 

in AQ score, none of the individuals who started below 34 AQ points improved to a level that re-

categorized them out of the lowest severity group.  Limitation of the WAB as a measurement 

tool is apparent in this group because it focuses on language production and comprehension; it 

does not account for alternative communication methods, such as written language. As a 

consequence, improvement for individuals with severe aphasia might not be accurately 

represented. 

 Individuals with nonfluent aphasias showed greater improvement on the WAB than 

fluent aphasia. Overall, those with nonfluent aphasias scored five points higher on average than 

individuals with fluent aphasia. It is possible that participants with nonfluent aphasias have more 

opportunity to improve subset scores due to the fact that the WAB largely involves spoken 

language, therefore improvements in fluency will likely lead to improvements in AQ scores. 

These findings are contradictory to Basso and colleagues’ (1979) results that both fluent and 

nonfluent individuals followed the same course of improvement and similar AQ change over 

time. This difference could have been due to the fact that Basso (1979) included participants that 

were initially assessed within the acute period of recovery. Because most spontaneous recovery 
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occurs within the first three months post stroke, dramatic changes in language production could 

have been reflected in his results. 

Among the average increase in AQ scores of the different aphasia types, individuals with 

conduction aphasia showed the greatest improvement, followed by Broca’s aphasia. This is 

congruent with Kertesz and McCabe’s findings that the greatest gains were seen in those with 

Broca’s and conduction (1977).  Due to the small sample size in our data of Wernicke’s, global, 

and transcortical-motor aphasia, it is difficult to determine patterns in improvement for these 

particular types. In regard to severity, it is important to note that both Broca’s and conduction 

aphasia types fall within the moderate severity range. This further supports evidence that 

individuals with aphasia of moderate severity show the most significant improvement. 

Of particular interest, initial time post onset was not shown to be a predictive measure of 

long-term recovery. It is a common misconception that language improvement only occurs 

within the first year of recovery; however, the results of this study provide evidence that 

language improvement can continue many years after, which can be relevant in clinical settings. 

Our data suggests that gains can be made regardless of the amount of time treatment is started 

from brain damage within the ten year post onset range examined. For example, the individual 

with the earliest time post onset of 3.2 months showed an average AQ change of +7.90, and the 

individual with the greatest time post onset of nine and a half years showed an average increase 

of +10.10 points. Our finding that time post onset is not a predictive measure is congruent with 

results reported by Moss et al. (2006), who observed no differences between participants’ 

response to treatment based on their times post onset. It should be noted that with increased time 

post onset, and therefore increased age, health issues become a greater factor in the course of 
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recovery. These issues are quite likely to impact the AQ scores of individuals with later time post 

onsets. 

 This study was limited in that the nature and amount of treatment was not controlled, and 

participants received varying amounts and varied types of treatment. Nonetheless, results of this 

study indicate that significant gains can be made in the years following a stroke that results in 

aphasia. Long-term participation in treatment for aphasia can lead to improved language skills 

such as comprehension and production of language. Other communication and language skills 

such as reading and writing were not examined in this study because they were not sampled in a 

consistent manner in this cohort. Future studies would benefit from considering other aspects of 

improvement, and from adding additional tests for comprehension and production in this 

population. 

In summary, to our knowledge, this study provides the largest data set reflecting language 

recovery over many years in individuals with aphasia. The outcomes are encouraging with regard 

to the potential to continue to improve language skills long after the acute phase of recovery. 

Given that the participants were engaged in individual or group treatment to some extent, the 

results are most appropriately generalized to individuals who similarly continue to receive some 

sort of language treatment.  
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Appendix A Individual data (sorted from greatest positive gain to greatest decline in language abilities). 

ID 

Age at 

Stroke 

(yrs) 

Initial 

TPO 

months Education Gender 

Initial 

Fluency 

Initial 

Severity 

Initial 

A.Q. 

Final 

A.Q. 

AQ 

Change 

179 47 5.5 12 F NF Mod 42.90 82.90 40.00 

137 67 18.5 12 F F Mod 52.40 76.00 23.60 

123 34 23.7 14 M NF Mod 58.70 79.10 20.40 

115 56 4.6 14 M NF Mod 64.40 84.10 19.70 

166 68 15.3 16 F NF Mod 49.20 67.60 18.40 

187 42 44.1 12 F NF Mod 68.60 86.40 17.80 

118 59 85.2 -- M F Mod 72.70 88.80 16.10 

124 61 5.4 16 M NF Mod 46.70 61.20 14.50 

194 44 54.8 16 M NF Mod 40.00 54.40 14.40 

142 54 13.7 11 M F Mod 67.50 81.00 13.50 

183 42 21.2 14 M F Mod 58.80 70.10 11.30 

122 55 11.1 12 M NF Sev 10.80 21.90 11.10 

165 57 16.8 13 F NF Mod 36.30 46.80 10.50 

117 53 113.2 17 M F Mod 70.00 80.10 10.10 

143 47 7.4 12 M F Mild 77.20 86.90 9.70 

175 49 4.3 14 F NF Sev 16.70 25.20 8.50 

141 66 29.3 16 F NF Mod 54.60 63.00 8.40 

139 67 64.6 18 M NF Mod 60.70 68.60 7.90 

153 53 5.9 21 M F Mild 86.50 94.30 7.80 

150 74 7.3 12 M NF Sev 4.50 11.30 6.80 

190 41 4.8 12 M F Mild 86.10 92.20 6.10 

173 62 40.7 18 M F Mod 61.80 67.70 5.90 

152 76 8.6 13 M NF Sev 11.50 17.30 5.80 

140 70 6.0 18 M F Mild 78.90 84.40 5.50 

130 74 8.4 18 M F Mild 89.60 95.00 5.40 

160 34 32.1 16 F NF Mod 46.50 51.60 5.10 

126 69 24.2 14 F NF Sev 18.20 23.20 5.00 

161 52 11.2 16 M NF Sev 26.40 30.80 4.40 

147 74 5.2 16 M NF Sev 18.40 22.60 4.20 

167 57 4.4 12 F F Mild 89.60 93.80 4.20 

116 77 9.8 16 M F Mild 92.70 96.80 4.10 

170 65 11.5 17 M F Mild 91.00 95.00 4.00 

171 60 28.3 18 M F Mild 79.00 83.00 4.00 

182 61 41.5 16 M F Mod 46.10 50.10 4.00 

128 70 47.6 19 M F Mild 90.20 94.00 3.80 

133 36 8.7 14 F F Mild 93.00 96.80 3.80 

145 82 9.7 12 M NF Mod 42.90 46.50 3.60 

176 73 7.5 16 F F Mild 83.60 87.20 3.60 

149 74 40.5 14 M F Mod 34.50 37.90 3.40 

178 58 93.7 13 M F Mild 81.30 84.50 3.20 

134 40 4.7 12 M NF Sev 18.90 22.00 3.10 

188 39 8.8 20 F F Mild 90.00 93.10 3.10 

111 69 24.1 12 F F Mod 43.70 46.50 2.80 

163 62 3.9 16 M F Mild 87.60 89.70 2.10 

120 65 18.4 16 F NF Sev 20.50 22.30 1.80 
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136 76 7.3 16 M F Mild 92.40 93.90 1.50 

185 77 18.7 16 M F Mild 82.50 83.40 0.90 

113 64 4.1 13 M NF Mod 60.50 61.20 0.70 

132 51 8.4 19 M F Mild 87.80 88.50 0.70 

162 77 7.7 18 M F Mild 93.20 93.80 0.60 

158 42 46.3 14 M NF Mod 57.90 58.40 0.50 

195 73 15.8 12 M NF Sev 30.20 30.70 0.50 

119 82 5.8 16 F F Mild 91.90 92.10 0.20 

180 58 8.3 21 M NF Sev 23.20 23.30 0.10 

112 62 10.6 16 M F Sev 33.60 33.60 0.00 

159 77 13.1 12 F NF Sev 33.80 33.40 -0.40 

189 76 6.6 11 M F Mild 90.30 89.90 -0.40 

129 57 56.8 10 M F Mild 90.60 90.00 -0.60 

184 71 9.2 14 M F Sev 33.00 32.40 -0.60 

121 73 9.4 16 M F Mild 91.30 90.40 -0.90 

125 52 51.0 15 F F Mild 96.80 95.80 -1.00 

191 62 41.5 16 M NF Sev 24.50 23.50 -1.00 

135 71 8.4 18 F F Mild 88.60 86.40 -2.20 

157 69 9.2 14 F F Mild 92.00 89.60 -2.40 

164 58 11.1 22 M F Mild 82.60 79.60 -3.00 

138 76 11.0 12 M F Mild 89.50 85.50 -4.00 

148 49 28.9 16 M F Mild 87.00 82.60 -4.40 

131 73 22.3 19 M F Mild 83.30 78.50 -4.80 

154 77 23.6 16 M NF Mod 40.50 35.50 -5.00 

192 70 21.1 18 M F Mild 88.90 83.10 -5.80 

168 69 6.2 22 M F Mild 94.60 88.60 -6.00 

155 60 129.7 18 M NF Mod 61.42 55.40 -6.02 

156 66 18.1 12 F NF Sev 17.10 10.90 -6.20 

177 57 58.2 14 M NF Mod 70.50 63.60 -6.90 

174 88 4.9 14 F F Mod 53.00 43.20 -9.80 

172 69 9.4 18 F F Mod 61.80 50.10 -11.70 

151 69 6.3 16 M F Mild 98.00 85.20 -12.80 

124 61 34.2 16 M NF Mod 49.40 32.30 -14.00 

169 53 19.2 18 M F Mod 58.40 42.90 -15.50 

186 60 15.4 12 M NF Mod 59.60 33.70 -25.90 

 

 

 

 

 

 

   

Note: All participants below the horizontal line at ID=192 were excluded in this data set due to declines in AQ scores >5points 

resulting from comorbid health issues. Eleven total participants were excluded for this reason. 

 

Coding: AQ = Aphasia Quotient; TPO = time post onset; fluent (F), nonfluent (NF); female (F), male (M); severe (Sev), 

moderate (Mod) 
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