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Abstract
} We compared initial severity, amount of improvement, and rate of
improvement of aphasia in African-Americans and Caucasians. Study patients
) were aphasic subsequent to a first, left hemisphere, thromboembolic infarct,

and all were entered in a 44-week treatment trial designed to provide 6-8 h of
treatment each week between 4 and 48 weeks post-onset. There was no
significant difference between African-Americans and Caucasians in severity of
aphasia on the Porch Index of Communicative Ability, 2 word fluency measure,
) or the Token Test prior to the initiation of treatment at 4 weeks post-onset. At
48 weeks post-onset, African-Americans performed significantly lower on the
, Porch Index of Communicative Ability Gestural and Graphic modality scotes.
Both African-American and Caucasian aphasic patients displayed significant
improvement in aphasia during the 44-week treatment trial, and there were no

' significant differences between groups in the amount or rate of improvement.
Thus, our samples of African-American and Caucasian aphasic patients
N displayed essentially the same initial severity, amount of improvement, and rate

of improvement of aphasia during the first year post-onset.

Introduction

Risk (Kittner e al. 1993); incidence (Kittner ez a/. 1990); and mortality and
. morbidity (Carter ef /. 1992) of stroke are higher in African-Americans than in
' Caucasians and most other minority groups even after adjusting for age,
hypertension, and diabetes. In addition, outcome following stroke may be poorer
in African-Americans than in Caucasians (Gillum 1988). African-Americans appear
to have more intracranial occlusive cerebral disease, and Caucasians have more
extracranial occlusive disease (Inzitari e. al. 1990). This difference in stroke
N localization may have significant behavioural consequences. For example, initial
physical and functional impairment subsequent to stroke is significantly more
) severe in African-Americans than in Caucasians (Hotner ¢# 4/. 1991). Improvement
in functional impairment is slower, and improvement in physical impairment is

, less.
Observations of functional deficits and their recovery in African-American
N stroke patients and comparisons with Caucasian stroke patients have focused on
activities of daily living (Haerer and Woolsey 1975, Hotner ¢f a/. 1991, Howard
) et al. 1985, 1986, Keller 1972). There have been no systematic investigations
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of aphasia subsequent to stroke in African-Americans (Peters-Johnson and
Taylor 1986, Taylor 1992, Wallace 1996). Thus, severity and prognosis for
improvement in aphasia for African-American stroke patients are unknown, and
differences in severity and improvement in aphasia between African-American and
Caucasian stroke patients, to our knowledge, have not been reported.

Several problems complicate comparison of severity and prognosis for
improvement in aphasia between African- American and Caucasian stroke patients.
First, even though a higher risk and incidence of stroke in African-Americans than
in Caucasians would not dictate greater severity and a poorer prognosis, increased
general morbidity subsequent to stroke in African-Americans may imply more
severe aphasia and less improvement. A comparison of severity and improvement
in aphasia between African-Americans and Caucasians would require employing
rigid selection criteria in selecting study patients. If we are interested in the
influence of race on severity and improvement, we need to ensure all other
influences on severity and improvement are, essentially, equal.

Second, there may be premorbid racial differences that influence the severity of
and improvement in aphasia subsequent to stroke. For example Jackson (1985)
suggests development and ageing differ between African-Americans and
Caucasians. Wallace’s (1993) survey of neurological impairment among elderly
African-American and Caucasian nursing-home residents may demonstrate the
influence of these variables on the type of neurological impairment that occurs. She
reports the diagnosis of neurological impairment in African-American and
Caucasian males was similar; however, there was a higher prevalence of
neurological impairment in African-American females than in Caucasian females.
Significantly more African-American males were observed to be impaired
subsequent to stroke, whereas more Caucasian males were observed to be impaired
subsequent to a non-specific dementia.

Third, the measures used to assess severity and improvement in aphasia may be
culturally biased (Anderson and Ulatowska 1978, Taylor 1992, Wallace 1996).
Aphasia tests, for the most part, were developed using educated, middle-class,
Caucasians as the normative sample. Thus, the linguistic diversity in African-
Americans may be ignored or penalized by these measures. Alternatively, the
restricted range of responses measured, for example, primarily at the lexical and
sentence level, may have limited value in relating severity of aphasia to functional
outcome in communicative competence (Chapman and Ulatowska 1994, Holland
1983, Holland and Forbes 1986).

Fourth, if treatment for aphasia influences improvement, availability and
utilization of treatment, as well as the nature and content of the treatment provided,
may result in differences in improvement between African-Americans and
Caucasians. Kenton (1991) implies access to neurological care differs among races,
and Harris (1992) speculates that African-Americans, especially older African-
Americans, are less likely to utilize the treatment resources that are available.
Moreover, Wallace (1996) observes that clinicians who treat aphasia may not be
knowledgeable about multicultural issues and, therefore, employ only their own
cultural expetience in the treatment they administer.

The paucity of data on potential differences in severity and improvement of
aphasia between African-Americans and Caucasians and the rationale, reviewed
above, for expecting differences may exist, prompted us to compare initial severity,
amount of improvement, and rate of improvement in aphasia between samples of
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African-American and Caucasian patients who were aphasic subsequent to a first,
left hemisphere stroke. All study patients met elaborate selection criteria, and all
were entered in a 44-week treatment trial between 4 and 48 weeks post-onset. We
asked three questions: does severity of aphasia differ at 4 weeks post-onset, does the
amount of improvement obtained between 4 and 48 weeks post-onset differ, and
does the rate of improvement during a 44-week treatment trial differ between
African-American and Caucasian aphasic patients?

Method

Study patients were selected from the 67 participants in the first Veterans
Administration Cooperative Study on Aphasia (Wertz e 2/. 1981). All were male
veterans and met the following selection criteria: age, 40-80 years; literacy,
premorbidly able to read and write English; aetiology, first thromboembolic CVA;
localization, damage confined to the left hemisphere ; medical status, no coexisting
major medical complications; sensory and motor status, auditory acuity no worse
than a 40 dB speech reception threshold in the poorer ear, visual acuity no worse
than 20/100 corrected in the poorer eye, and adequate sensory and motor ability in
one hand to write and gesture; time post-onset, 4 weeks at entry; and language
severity, 10th—75th overall percentile performance on the Porch Index of
Communicative Ability (PICA) (Porch 1967). All African-American and Caucasian
patients entered in the VA Cooperative Study who had received at least 11 weeks
of treatment, from entry at 4 weeks post-onset to 15 weeks post-onset, during the
44-week treatment trial were selected. Samples of 35 Caucasians and 15 African-
Americans were obtained using this criterion.

At entry, 4 weeks post-onset, in the treatment trial, mean age in African-
American subjects was 588 years, and mean age in Caucasian subjects was 59-1
years. The groups did not differ significantly (#(48) = 0-10, p > 0-05) in age. Mean
years of education in ‘African-American subjects was 9-3 years, and mean years of
education in Caucasian subjects was 114 years. The groups did not differ
significantly (#(18,56) = 1-67, p > 0:05) in years of education. Mean PICA Overall
performance in African-American subjects was 948 (35th percentile), and mean
PICA Overall performance in Caucasian subjects was 9-89 (39th percentile). There
was no significant difference (#(48) = 0-76, p > 0-05) between groups in severity of
aphasia at 4 weeks post-onset as measured by the PICA Overall score.

The PICA; a Word Fluency Measure (WFM) (Botkowski 1967) requiring
subjects to say all of the words they could think of, in 1 minute, that begin with a
specified letter—*s’, t’, ‘p’, “c’; and the Token Test (TT) (DeRenzi and Vignolo
1962) were administered at entry (4 weeks post-onset) and after every 11 weeks of
treatment (15, 26, 37, and 48 weeks post-onset) during the 44-week treatment trial.
Subjects were assigned randomly to either individual or group treatment for 6-8 h
cach week for 44 weeks. Individual treatment included traditional, stimulus—
response manipulation of language deficits in all modalities—auditory com-
prehension, reading, oral-expressive language, and writing. Group treatment
involved conversation and discussion in groups of four to seven patients with no
direct manipulation of speech and language deficits.

Four of the 15 African-American patients received individual treatment, and 11
received group treatment. Nineteen of the 35 Caucasian patients received individual
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treatment, and 16 received group treatment. Attrition during the 44-week
treatment trial was 47 % for African-American patients and 37 % for Caucasian
patients. The most common reasons for dropping out were having to remain
hospitalized or having to drive long distances to receive treatment. Reasons for
dropping out did not differ between African-American and Caucasian subjects.

Significant differences in improvement in the VA Cooperative Study between
individual and group treatment were few. Those that occurred were confined to the
PICA, where individually treated patients made significantly more (p < 0-05)
improvement than group-treated patients at specific points during the 44-week
treatment trial (Wertz ez al. 1981). In the present investigation, individual- and
group-treated patients were combined in the analyses.

Results

Our first purpose was to compare the severity of aphasia at 4 weeks post-onset,
prior to the initiation of treatment, between African-Americans and Caucasians. As
shown in Table 1, African-American and Caucasian subjects performed similarly
on all measures. T-tests indicated no significant differences between groups on the
PICA Overall score (#(48) = 0-76, p > 0-05); the Gestural modality score (#(48) =
1:05, p > 0:05); the Verbal modality score (#48) =—094, p > 0-05); or the
graphic modality score (#(48) = 182, p > 0-05) at 4 weeks post-onset. Similarly,
there were no significant differences between groups on the Word Fluency Measure
(#(48) = 0-06, p > 0-05) or the Token Test (#(48) = 1-44, p > 0-05).

At the end of the 44-week treatment trial, 48 weeks post-onset, we employed
intent-to-treat analyses (Wertz 1995) to compare severity between groups. Intent-
to-treat analysis requires all subjects who are randomized to be analysed regardless
of whether they received the amount and dutation of treatment prescribed. This is
the preferred analysis for clinical treatment trials (Lee ez 4/. 1991, Collins and Dorus
1991). As shown in Table 2, there was no significant difference between groups on
the PICA Overall score (#(48) = 153, p > 0-05); PICA Verbal modality score (#(48)
= —0-01, p > 0:05); Word Fluency Measure (#48) = 073, p > 0-:05); or Token
Test (#(48) = 1-73, p > 0-05). However, African-American subjects performed
significantly lower than Caucasian subjects on the PICA Gestural modality score
(#(48) = 2:20, p < 0-05) and the PICA Graphic modality score (#48) = 227, p<
0-05).

Our second purpose was to compare the amount of improvement in aphasia
obtained by African-American and Caucasian patients during the 44-week
treatment trial. As indicated in Table 3, both groups made significant improvement
over time. Intent-to-treat analyses, using a separate analysis of variance for each
measure, indicated both groups improved significantly on all PICA scores—
Overall (F(1,48) = 12022, p < 0:001); Gestural (F(1,48)+40-92, p < 0-001);
Verbal (F(1,48) = 45:56, p < 0:001); and Graphic (F(1,48) = 79-31, p < 0-001).
Between entry at 4 weeks post-onset and 48 weeks post-onset, African-American
subjects improved 20 points and Caucasian subjects improved 25 points on the
PICA Overall percentile. On the Gestural percentile, African-American subjects
improved 20 points and Caucasian subjects improved 17 points; on the Verbal
percentile, African-American subjects improved 12 points and Caucasian subjects
improved 18 points; and on the Graphic percentile, African-American subjects
improved 25 points and Caucasian subjects improved 25 points. T-tests on change



Aphasia in African- Americans and Caucasians

537

Table 1. Mean severity on outcome measures at 4 weeks post-onset for African-American
and Caucasian aphasic patients
Group
African- American Caucasian
Mean

Measure x Range SD x Range SD difference
PICA

Overall 948  654-12:33 1:66 989  6:56-12-49 177 —0-41

Gestural 1151 7-51-14-04 1-89 12:07  736-14-03 1-68 —0-56

Verbal 957  2:98-13-80 346 855  2-83-13-85 358 +1-02

Graphic 671  420-1017 159 7-68  4:08-11-18 1-77 -0-97
Word Fluency 680 0-39 10-71 697 0-33 9-53 —017
Token Test 16-87 1-58 16-39 2477 1-58 1830 —7-90

Table 2. Mean severity on outcome measures at 48 weeks post-onset for Aftrican-American
and Caucasian aphasic patients

Group
African-American Caucasian
Mean
Measure x Range SD x Range SD difference
PICA
Overall 1124 8:58-13-73 1-57 11498  949-14-53 155 ~0-74
Gestural 12:81  11-31-14-14 102 13-44  12-44-14-80 088 —0-63*
Verbal 11-75 7-03-14-55 341 1174  6:85-1473  2:81 +0-01
Graphic 882  658-12:65 1-98 1030 7-20-14-38  2:16 —1-48*
Word Fluency 12:07 041 13-04 15:31 0-57 14-88 —-324
Token Test 25:60 0-59 2214 3611 4-59 18-59 —10-51

* Significant at p < 0-05.

Table 3. Mean improvement on outcome measures between four
and 48 weeks post-onset for African-American and Caucasian aphasic

patients
Group
Mean
Measure African-American Caucasian difference
PICA
Overall 176 2:09 —-023
Gestural 1-30 1-37 —007
Verbal 218 319 —1-01
Graphic 211 2:62 —051
Word Fluency 527 8-34 - 307
Token Test 873 11-34 —2:61

scotres between 4 and 48 weeks post-onset indicated no significant difference in the
amount of improvement between groups on any PICA measure—PICA Overall
score (#48) = 092, p > 0-05); Gestural modality scote (#48) = 015, p > 0-05);
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Table4. Percentage of total, mean improvement on outcome measures for African-American
(AA) and Caucasian (C) aphasic patients at each evaluation date between 4 and 48 weeks
post-onset

Groups by time

15 weeks 26 weeks 37 weeks 48 weeks

Measure AA C AA C AA C AA C
PICA

Overall 58 65 66 86 83 94 100 100

Gestural 67 63 77 79 9 98 100 100

Verbal 71 68 77 97 86 97 100 100

Graphic 42 68 50 89 77 89 100 100
Word Fluency 76 66 100 85 100 100 100 100
Token Test 83 86 83 86 96 100 100 100

Verbal modality score (#(48) = 1:28, p > 0-05); and Graphic modality score (#(48)
= 096, p > 0-05).

Similarly, both groups displayed significant improvement between 4 and 48
weeks post-onset on the Word Fluency Measure (F(1,48) = 2517, p < 0-:001) and
the Token Test (F(1,48) = 26-27, p < 0:001). There was no significant difference
between groups in the amount of improvement on either of these measures—Word
Fluency Measure (#(48) = 1-13, p > 0-05) and the Token Test (#(48) = 0-67, p >
0-05).

Our third purpose was to compare the rate of improvement in aphasia between
African-American and Caucasian patients. Table 4 shows the percentage of total,
mean improvement on each outcome measute for African-American and Caucasian
aphasic patients at each evaluation date between 4 and 48 week post-onset. Intent-
to-treat analyses indicated no significant time X group interaction for any
measure—PICA Owerall score (F(1,48) = 0-85, p > 0:05); PICA Gestural mo-
dality score (F(1,48) = 0-02, p > 0-05); PICA Verbal modality score (F(1,48) =
165, p > 0-05); PICA Graphic modality score (F(1,48) = 091, p > 0-05); Word
Fluency Measure (F(1,48) = 1-29, p > 0-05); and the Token Test (F(1,48) = 0-44,
p > 0:05). Thus, African-American and Caucasian subjects improved at essentially
the same rate during the 44-week treatment trial.

Discussion

Our results indicate severity of aphasia at 4 weeks post-onset, befote treatment was
initiated, did not differ significantly between African-Americans and Caucasians on
out language measures—PICA, Word Fluency Measure, and Token Test. However,
at 48 weeks post-onset, after both groups had received treatment, African-
American aphasic patients performed significantly lower than Caucasian aphasic
patients on the PICA Gestural and Graphic modality scores. Because groups did
not differ on these measures at 4 weeks post-onset, and because there was no
significant difference between groups in improvement or rate of improvement on
these measures, the differences at 48 weeks post-onset are enigmatic.

A potential explanation for the difference in the Graphic modality score is the
type of treatment received. Four African-American patients received individual
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treatment, and 11 received group treatment. Nineteen Caucasian aphasic patients
received individual treatment, and 16 received group treatment. One of the few
differences between individual and group treatment in the VA Cooperative Study
(Wertz et al. 1981) was in the PICA Graphic modality, in which individually treated
atients made significantly more improvement than group-treated patients. It is
possible that the unequal assignment of African-American patients to treatments
(more in group than in individual) and the equal assignment of Caucasian patients
to treatments (essentially the same number in each treatment) may have prompted
sufficiently more improvement in Caucasian subjects’ PICA Graphic performance
to show a difference between groups at 48 weeks post-onset. This does not explain
the difference in severity between groups in the PICA Gestural score. No
significant difference in improvement between individual and group treatment was
observed for the PICA Gestural modality score in the VA Cooperative Study.

Another explanation for group differences in PICA Gestural and Graphic
performance at 48 weeks post-onset may be the influence of intent-to-treat analysis.
Utilizing the principle ‘ once randomized, always analysed’ (Wertz 1995), intent-to-
treat analysis requires all subjects be included in the end-point analyses even if they
did not receive the prescribed amount and duration of treatment. While there was
no significant difference in the number and rate of drop-outs between groups, a
larger percentage (47 %) of African-American patients dropped out than Caucasian
patients (37 %). Early termination of patients may be sufficient to affect the end-
point (48 weeks) severity between groups on the PICA and Graphic modality
scores without affecting the amount of improvement between groups from 4 to 48
weeks post-onset.

We found no significant difference between groups in the amount of
improvement in aphasia. Both improved significantly between 4 and 48 weeks
post-onset, and there was no significant difference between groups in the amount
of improvement on any outcome measure. Moreover, the absence of significant
group X time interactions implies that African-American aphasic patients improve
at a similar rate to Caucasian aphasic patients.

We conclude that initial severity of aphasia, amount of improvement, and rate of
improvement was essentially the same in our samples of African-American and
Caucasian aphasic patients. Application of these conclusions requires caution. They
apply only to African-American and Caucasian aphasic people who meet our
selection criteria. The selection criteria tended to equate the two groups on
variables that may influence severity and improvement in aphasia. However,
observations about stroke in African-Americans imply everything is not equal.
Previous reports on samples of African-Ametican and Caucasian stroke patients
imply strokes in African-Americans may be more severe (Carter ef a/. 1992); in
areas that may be more disruptive to language (Inzitari ef a/. 1990); and result in a
poorer functional outcome (Gillum 1988, Horner ¢f a/. 1991). Our application of
rigid selection criteria in selecting study patients may have obscured differences
that exist in the population. :

Failure to find significant differences in severity, improvement, and rate of
improvement between our samples of African-American and Caucasian aphasic
Patients may imply the measures we employed—PICA, Word Fluency Measure,
and Token Test—are not culturally biased. Reports on the development of these
measures do not indicate whether attention was given to the appropriateness of
stimuli and tasks for different cultutres, and the ethnic distribution in the normative
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samples is not reported. Heuristically, the PICA, Word Fluency Measure, and
Token Test appeat to be ‘ culture-free’. However, PICA reading and writing tasks
may be influenced by education, and scoring of PICA verbal tasks may penalize
non-standard grammatical usage and pronunciation. Education between our
groups did not differ significantly, and there was no difference in initial severity,
improvement, and rate of improvement in PICA verbal performance. Nevertheless,
the influence of cultural bias, even in equated groups who do not differ in
performance, cannot be completely dismissed. For example, if our measures are
culturally biased, our African-American aphasic patients’ performance may have
been lower than it would have been on more culturally appropriate measures.
Davis-McFarland e al. (1995) suggest studies of communication in African-
Americans should be based on an ‘ethnolinguistic’ model that accounts not only
for subjects’ use of language, but also for the cultural context in which language is
used. Investigations of aphasia in African-Americans may require a ‘neuroethno-
linguistic’ model.

Employing rigid selection criteria in studies of aphasia can be useful. It permits
generalization of results to those who meet the selection criteria. However, when
there is a need to identify variables that may influence results, 2 natural history
design open to differences in aetiology, gender, age, education, ethnicity, culture,
etc. may be preferable. Regardless of the design, sample size must be sufficient to
provide acceptable statistical power. If we are interested in differences that may
make a difference, a high probability of a Type 2 error is unacceptable. Our sample
size is small. Statistical power for improvement over time exceeded 0-95 for all
outcome measures. However, power for all other analyses was 0-60 or lower; thus
the probability of a Type 2 error is high. Our effort requires replication with larger
samples.
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