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Abstract
Background: Stroke is one of the leading causes of death in the United States. Aphasia is a language impairment
which results as a consequence of stroke. Gender differences are reported in underlying mechanisms of stroke,
however, gender differences in aphasia type and severity remain unclear.
Aims: To examine gender differences in aphasia impairment based on data from AphasiaBank, a research repository
of data obtained from studies of aphasia.
Methods & Procedures: The data were collected from AphasiaBank for 294 persons with aphasia (PWA) (172
men, 122 women). Baseline comparisons by gender groups were completed using independent samples t-tests and
Pearson Chi square statistics. Univariate comparisons of the total Western Aphasia Battery—Revised (WAB-R)
-AQ and -R subtests’ scores were compared between the two groups using independent samples t-tests. Multivariate
comparisons were completed by using multivariate analysis of variance (MANOVA).
Outcomes & Results: Gender differences were observed in the severity of aphasia with men exhibiting more severe
aphasia than women. Analyses of WAB-R indicated greater impairment among men based on AQ and greater
impairment was observed in individual subtest performance. Men exhibited statistically significantly lower WABR AQs than women (67.4 versus 75.6). Lower WAB-R AQs were derived from lower scores among men on
individual subtests; information content, fluency, repetition, sentence completion, responsive speech and tests of
comprehension (yes/no, auditory word recognition and sequential commands).
Conclusions & Implications: This study offers evidence of gender differences in aphasia severity, global communication impairment and lower scores on individual subtests used to derive the WAB-R AQ. The limitations of the
study with suggestions for future directions are presented.
Keywords: aphasia outcomes, gender differences, stroke, persons with aphasia, aphasia severity.

What this paper adds
What is already known on the subject
The underlying causes and mechanisms associated with stroke are different for men and women, which result
in different stroke outcomes for both groups. Previous studies have reported that women have worse post-stroke
outcomes as compared with men.
What this paper adds to existing knowledge
This study is the first in the United States to report gender disparities in aphasia outcomes using the most common
measures of aphasia such as the Western Aphasia Battery—Revised.
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What are the potential or actual clinical implications of this work?
This study helps clinicians understand how underlying stroke mechanisms are related to aphasia outcomes in both
genders. Additionally, it also explains how aphasia outcomes differ between men and women.

Background
Gender differences in stroke in the United States
The annual incidence of stroke in the United States
is estimated to be approximately 795,000 (Benjamin
et al. 2018). Although the total number of strokes and
stroke deaths has declined in recent decades (Kleindorfer
et al. 2010), stroke is the fifth leading cause of death
(Benjamin et al. 2018). Despite stroke being one of
the leading causes of death, few studies have examined
stroke in women. On average, 55,000 more women have
a stroke each year compared with men. The male-tofemale ratio of stroke is 1.25 from ages 55–64 years, 1.5
from ages 65–74 years, 1.07 from ages 75–84 years, but
0.76 from age 85+ years (Benjamin et al. 2018). Overall,
women experiencing strokes tend to be older than their
male counterparts (Appelros et al. 2009, Roquer et al.
2003). Evidence has shown that women experience more
severe strokes than men, yet the stroke survival rate is
higher among women (Benjamin et al. 2018).
Gender difference in causes/mechanisms of stroke
The underlying causes and mechanisms associated with
stroke in women differ substantially from those in men.
Women experience different vascular risk profiles and
distribution of stroke subtypes as compared with men
(Roquer et al. 2003). Women also possess several unique
characteristics such as lactation, menopause, hormone
replacement post-menopause and the use of oral contraception, all of which are believed to be associated with
stroke risk that are not present in men (Tate and Bushnell 2011). Pregnancy is another stroke-related characteristic unique to women that causes temporary changes
that can persist post-partum or accumulate over multiple pregnancies and increase the risk of stroke (Tate and
Bushnell 2011). Further, many complications during
pregnancy (i.e., preeclampsia) and the post-partum period increase a woman’s chance of experiencing a stroke
and/or developing poor cerebrovascular health (Vladutiu et al. 2017).
Gender differences in stroke outcomes
Regardless of the underlying cause, studies have shown
that women have worse post-stroke outcomes than men.
For example, women are more likely to have more severe
strokes and have greater long-term post-stroke disability relative to men (Tomita et al. 2015). Consequently,

many women experience worse functional recovery than
men and greater post-stroke disability that translates into
poorer quality of life (Gall et al. 2018).
Aphasia: a common consequence of stroke
Aphasia is an acquired language disorder characterized
by deficits in listening comprehension, verbal expression, reading and writing that can result in significant
community-based limitations even in its mildest form.
Recently, researchers have indicated that about 18% of
individuals with a diagnosis of ischemic stroke have
aphasia which results in more than 2.5 million Americans currently living with aphasia. A more recent study
showed that more than 18% of all stroke survivors discharged from US hospitals have a diagnosis of aphasia
(Ellis et al. 2017).
In other countries rates of aphasia among stroke
patients have also varied. Dickey et al. (2010) reported
a rate of 60 per 100,000 stroke patients in Canada.
Engelter et al. (2006) estimated the rate of aphasia to
be 43 per 100,000 stroke patients in Switzerland. The
Royal Rehab-Rehabilitation and Disability Network
(2016) estimates there are 8600 new cases of aphasia
in Australia each year (based on figures from the work
of Engelter et al. 2006). The UK Stroke Association
reports more than 350,000 individuals in the UK have
aphasia (Stroke Association 2018).
Are there gender disparities in aphasia?
Despite gender differences in the underlying mechanisms associated with stroke and potential gender differences in functional stroke outcomes, it is unclear
what potential gender differences exist in aphasia (rates,
type, severity), a common consequence of stroke. Understanding potential gender differences in aphasia has
been of longstanding interest.
Gender and aphasia rates
An early study by Hier et al. (1994), using data from
the NINDS Stroke Data Bank, found that aphasia was
present in 19.4% of men and 22.5% of women. The
study reported that infarcts were the underlying cause
of aphasia more frequently in women (37.0%) than men
(28.3%). A recent meta-analysis of 25 studies including
48,362 stroke patients found that rates of aphasia are
higher in women (29.6%) than men (26%) (Wallentin
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2018). Wallentin (2018) also examined data from the
Healthcare Cost and Utilization project and found rates
of aphasia among women with stroke (33.2%) were
higher than men (30.2%).
Gender and Aphasia types
A number of studies from the 1980s generally reported
no gender differences in types of aphasia (Code and
Rowley 1987, Scarpa et al. 1987, Schecter et al. 1985).
Hier et al. (1994), using the NINDS Stroke Data Bank,
found Wernicke’s, global and anomic aphasias were more
common in women than men. Similar to early studies,
Yao et al. (2015) found no gender differences in type of
aphasia and Broca’s aphasia was the most common type
found in most men and women.

males showing greater left lateralization for phonological
tasks but greater bilateral activation during visuospatial
tasks. In contrast, women showed greater bilateral activation during phonological tasks and right lateralization
during visuospatial tasks.
The purpose of this project, then, was to examine
gender differences in aphasia outcomes (type of aphasia and levels of impairment) using data from AphasiaBank (Forbes et al. 2012). The rationale for this study
is based on the premise that men and women have different underlying causes and mechanisms of stroke and
potentially differences in language lateralization, therefore possibly causing different aphasia outcomes. The
research questions are as follows:

r Are there gender differences in the type of aphasia
experienced by men and women with stroke?

Aphasia severity/outcome
Regarding severity of aphasia impairment, Sarno et al.
(1985) found no gender differences in severity of aphasia. Similarly, Engelter et al. (2006) found no statistically
significant differences between females and males with
regard to aphasia severity in stroke patients with first
ischemic stroke. In contrast, Basso et al. (1982) found
that women had less severe forms of aphasia than men.
Chen and Li (2009) also found that women had less
severe aphasia impairment when compared with men.
Finally, Yao et al. (2015) found that men presented with
greater aphasia morbidity than women after stroke and
aphasia onset was at younger ages.
Rationale for the study of potential gender
disparities in aphasia
There is some evidence that suggests gender differences
may exist in individuals with aphasia. The current literature is generally consistent that women have higher rates
of aphasia than men. However, the same literature is less
clear about gender and types of aphasia as well as gender
and severity of aphasia even though women are known
to have more severe strokes and stroke is the primary
cause of aphasia. Sex differences have been suggested in
language lateralization between men and women which
may also contribute to gender differences in aphasia
outcomes. Since language is traditionally believed to be
organized unilaterally in the left hemisphere, any differences may contribute to differences in aphasia outcomes
following stroke since aphasia primarily occurs following stroke to the left hemisphere. For example, Kansaku
et al. (2000) found that women use the right and left
hemispheres in a more equal fashion during linguistic
processing tasks than men. Similarly, Clements et al.
(2006) found sex-related lateralization differences with

r Are there gender differences in the severity of
aphasia as measured by the WAB-R Aphasia Quotient (AQ)?
r Are there gender differences in the individual subtests of the WAB-R AQ?
Materials and method
Data source
Data for this project were obtained from AphasiaBank.
This is a shared database that provides a repository for
aphasia data from persons with aphasia (PWA) who
have been enrolled in research studies. The collection of
data in AphasiaBank offers researchers a large database
to study aphasia outcomes (Forbes et al. 2012). It
was created in 2007 with a definitive goal to improve
the treatment of aphasia (Holland et al. 2009) by
comparing PWA and individuals without aphasia,
specifically for their communication skills through
uniform discourse samples (Forbes et al. 2012). Investigators involved in studies of aphasia are able to upload
data to AphasiaBank based on a standard ‘AphasiaBank’
protocol which includes (1) speech samples, (2)
picture descriptions, (3) story narratives, (4) discourse
samples and (5) standardized test results (WAB-R,
etc.). Detailed information about the AphasiaBank and
aphasia measures collected in the database is available
at http://aphasia.talkbank.org/protocol/list.pdf. The
inclusion criteria for the study was: participants whose
complete demographic information and WAB AQs
were available were included in the study. Thus, 294
participants from the AphasiaBank were included.
Aphasia outcomes
For this study the primary outcome of interest was the
AQ from the WAB-R (Kertesz 2007). The WAB-R is a
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comprehensive assessment of communication function
that comprises spontaneous speech, comprehension,
repetition and naming subtests which are used to
calculate a composite AQ. AQ characterizes the
individual’s auditory–verbal communication ability
and severity of aphasia. These scores range from 0
to 100, with lower scores indicating greater language
deficits. Aphasia severity was calculated and WAB-R
AQs between 0 and 31.2 were classified as severe
aphasia, scores between 31.3 and 62.5 were classified
as moderate aphasia, scores between 62.6 and 93.7
were classified as slight (mild) aphasia, and those
> 93.8 indicated no aphasia (Pedersen et al. 2003).
In addition to severity, participants were classified by
aphasia types (anomic, Broca’s, Wernicke’s, global, conduction aphasia, transcortical (motor, sensory, isolation)
and other). For this study, all available data were used
for gender comparisons even if they obtained WAB-R
AQs above the cut-off of 93.8. Recent evidence suggests
individuals with WAB-R AQ > 93.8 (no aphasia) frequently present with subtle discourse deficits regardless
of their normal WAB-R AQ (Fromm et al. 2017).
Analyses
Comparisons of aphasia outcomes between men and
women were completed using independent samples
t-tests for continuous variables and Pearson Chi-square
statistics for categorical variables. To evaluate aphasia
outcomes, univariate comparisons of the total WABAQs and WAB subtests’ scores were completed between
the two groups using independent samples t-tests. Individuals who presented with ‘no aphasia’ were also included in the analysis. Multivariate comparisons were
completed by using multivariate analysis of variance
(MANOVA). For all comparisons, gender served as the
independent factor and the WAB-R AQs and WAB-R
AQ subtest scores as the dependent factors, while controlling for baseline differences in speech and language
therapy (SLP) treatment received. All statistical analyses
were completed using IBM SPSS Version 22 (IBM SPSS
Statistics, 2013; Armonk, NY, USA). Imaging data were
not available for all participants; therefore, we were unable to examine carefully the impact of stroke location
and size of lesion in this study.
Results
The sample obtained from AphasiaBank contained data
for 294 PWA (172 men, 122 women). The mean
age of the total sample was 61.9 years; the mean for
years of education was 15.4 years; and 90% were right
handed. The sample was classified into the following
aphasia types: anomic (33%), Broca’s (24%), Wernicke’s
(8%), global (1%) conduction (18%), transcortical motor (3%), transcortical sensory (0.7%), unknown (2%)

809
and no aphasia (10%; based on the WAB-R AQ cut-off
of 93.8). The mean duration of aphasia was 5.2 years and
the mean years of SLP treatment received was 3.2 years.
Gender differences were present in the years of treatment
received with men receiving at least one additional year
of treatment compared with women (see table 1 for summary of demographic characteristics, aphasia type and
severity by gender).
Univariate gender comparisons of aphasia outcomes
as measured by performance on the WAB-R AQ and the
WAB-R subtests are summarized in table 2. A significant
gender difference was observed in the WAB-R AQ with
lower mean scores among men compared with women,
t(292) = –3.548, p < .001. A total of 5% of the sample
exhibited severe aphasia, 27% moderate aphasia, 59%
mild aphasia and 10% no aphasia. Gender differences
were observed in the severity of aphasia with more men
exhibiting severe aphasia (8% men versus 0% women),
but more women than men (15% women versus 6%
men; p = .001) exhibiting no aphasia. The individuals
with ‘no aphasia’ were included in the analysis as well.
Additionally, an analysis excluding individuals with ‘no
aphasia’ was also completed and the removal of those individuals did not change the results of the study. Gender
differences were also observed in the following WAB-R
subtests: information content, t(289) = –3.55, p <
.001, fluency, t(289) = –3.079, p = .002, repetition,
t(286) = –3.005, p = .003, sentence completion,
t(286) = –3.153, p = .002, responsive speech, t(286)
= –3.156, p = .002, yes/no comprehension, t(286) =
–3.663, p < .001, auditory word recognition, t(286)
= –3.104, p = .002, and sequential commands, t(286)
= –3.104, p = .002. Men exhibited lower scores than
women on all subtests noted above.
Results of the MANOVA of WAB-R AQ and WABR subtest scores, controlling for baseline differences in
SLP treatment received, indicated statistically significant gender differences. For WAB-R AQ (F(1, 231) =
9.87, p = .002) and WAB-R subtest scores: information content, F(1, 231) = 9.69, p = .002, fluency, F(1,
231) = 8.66, p = .004, repetition, F(1, 231) = 7.50,
p = .007, sentence completion, F(1, 231) = 6.33, p =
.013, responsive speech, F(1, 231) = 7.50, p = .007,
yes/no comprehension, F(1, 231) = 10.46, p = .001,
auditory word recognition, F(1, 231) = 7.23, p = .008,
sequential commands, F(1, 231) = 6.78, p = .01, except object naming, F(1, 231) = 2.62, p = .107, word
fluency, F(1, 231) = .94, p = .332, women performed
better than men. The estimated marginal means and
95% confidence intervals are reported in table 3.
Discussion
The purpose of this study was to examine the gender differences in post-stroke aphasia outcomes (type of aphasia
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Table 1. Total sample demographic characteristics, aphasia type and severity by gender
Total (N = 294)

Men (N = 172)

Women (N = 122)

p-value

Age (years) (mean (SD))

61.9 (12.5)

62.8 (11.5)

60.7 (13.8)

.142

Education (years) (mean
(SD))

15.4 (2.8)

15.6 (2.9)

15.2 (2.7)

.133

90.0
6.0
4.0

90.0
6.9
3.1

90.4
4.8
4.8

.750

Aphasia type (%)
Anomic
Broca’s
Wernicke’s
Global
Conduction
Transcortical motor
Transcortical sensory
Unknown
No aphasia
Aphasia duration (years)
(mean (SD))

33.3
24.3
8.0
1.3
17.7
3.3
0.7
1.7
9.9
5.2 (4.7)

33.7
27.4
9.1
2.3
16.6
2.9
0.0
1.7
5.8
5.4 (5.0)

32.8
19.2
6.4
0.0
19.2
4.0
1.6
1.6
15.6
4.8 (4.2)

.216

Years of SLP treatment
(mean (SD))

3.2 (3.7)

3.7 (4.1)

2.6 (3.1)

.027

Handedness (%)
Right
Left
Ambidextrous/unknown

.057

Note: SLP, speech and language therapy.

and level of impairment). In gender comparisons of data
obtained from the AphasiaBank, we found group differences in the types of aphasia with more men classified
as having Broca’s and Wernicke’s aphasia than women.
These differences, however, did not reach statistical significance. The findings do agree with reports from Hier
et al. (1994), where Broca’s aphasia was mostly observed
in men. It is also notable that although Yao et al. (2015)
did not report gender differences in aphasia type, Broca’s
aphasia was the most common type of aphasia in both
men and women. The novel findings of this study were
related to levels of impairment. Men exhibited lower
WAB-R scores than women indicating greater levels of
impairment than women. These results are consistent
with the previous reports of gender differences in aphasia impairment with greater impairment in men than
in women (Basso et al. 1982, Chen and Li 2009, Yao
et al. 2015). This study also went one step further by
examining the specific subtest scores that contribute to
the AQ. Women performed better than men on individual WAB-R subtests except for object naming and word
fluency. These findings suggest group differences were
found across a broad range of language skills critical to
effective communication.
Imaging data were not available for all participants;
therefore, we were unable to examine the impact of
stroke site and size of lesion. However, there is some

evidence that offers insights into these group differences. Some suggest these findings can be attributed
to gender differences in cerebral hemisphere structure
and their impact on behaviour after stroke (Zhang and
Wang 2004). Consequently, men may be predisposed
to more severe aphasia disorders due to greater unilateral hemisphere involvement for language processing
(Kansaku et al. 2000, Bitan et al. 2010). Along the same
line, studies of laterality suggest that women may exhibit greater bilateral language representation resulting
in women performing better on the language tasks as
compared with men (Bitan et al. 2010). It is also possible that bilateral language representation may serve
as a buffer for aphasia severity after stroke. If in fact,
greater bilateral lateralization may limit the impact of
stroke of key language zones that are primarily limited to the left hemisphere. For example, Forkel et al.
(2014) found that both the right and left hemispheres
are critical in language recovery. Similarly, study by Qiu
et al. (2017) suggests that the right inferior frontal gyrus
is critical to aphasia recovery particularly in the subacute stage to increasing other brain areas critical to
language performance. This emerging evidence suggests
sex differences resulting in greater bilateral involvement
during language tasks may be related to better aphasia
outcomes which is traditionally related to the left hemisphere. Others suggest gender differences in language
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Table 2. Univariate comparisons of WAB-R Aphasia Quotient (AQ) and WAB-R AQ subtest scores by gender
Total

Men

Women

p-value

WAB-R AQ (mean (SD))

70.8 (19.9)

67.4 (21.3)

75.6 (16.6)

<.001

Aphasia severity (%)
Severe aphasia (0–31.2)
Moderate aphasia (31.3–62.5)
Mild aphasia (62.6–93.7)
No aphasia (93.8–100)

4.8
26.5
58.8
9.9

8.1
27.3
58.7
5.8

0.0
25.4
59.0
15.6

Spontaneous speech (mean (SD))
Information content
Fluency

.001

7.7 (2.3)
6.3 (2.5)

7.3 (2.5
5.9 (2.6)

8.2 (1.8)
6.8 (2.3)

<.001
.002

Repetition (mean (SD))

65.3 (26.9)

61.28 (28.7)

70.8 (23.3)

<.001

Naming (mean (SD))
Object naming
Word fluency
Sentence completion
Responsive speech

44.4 (16.8)
7.9 (5.2)
8.0 (2.7)
7.8 (3.1)

43.0 (17.8)
7.6 (5.3)
7.6 (2.9)
7.3 (3.4)

46.4 (15.2)
8.3 (5.0)
8.6 (2.3)
8.5 (2.5)

.082
.289
.002
.002

Comprehension (mean (SD))
Yes/no
Auditory word recognition
Sequential commands

55.7 (5.3)
53.4 (9.5)
53.8 (22.6)

54.7 (5.9)
52.0 (10.3)
50.2 (23.1)

57.0 (4.0)
55.4 (7.8)
58.6 (21.0)

<.001
.002
.002

Table 3. Estimated marginal means of multivariate comparisons of WAB-R AQ and subtest scores by gender

Men
WAB-R AQ
WAB-R info content
WAB-R fluency
WAB-R repetition
WAB-R object naming
WAB-R word fluency
WAB-R sentence completion
WAB-R responsive speech
WAB-R yes/no
WAB-R auditory word recognition
WAB-R sequential commands

Mean (95% confidence interval)
Women

66.8 (63.4–70.2)
7.3 (6.9–7.7)
5.7 (5.3–6.2)
61.4 (56.9–65.9)
42.2 (39.3–45.1)
7.4 (6.5–8.2)
7.5 (7.1–8.0)
7.2 (6.7–7.8)
54.5 (53.6–55.3)
51.7 (50.1–53.3)
49.6 (45.7–53.4)

75.1 (71.2–79.0)
8.2 (7.8–8.6)
6.7 (6.2–7.2)
70.9 (65.8–76.1)
45.9 (42.5–49.2)
8.0 (7.0–9.0)
8.4 (7.9–9.0)
8.4 (7.8–9.0)
56.7 (55.7–57.8)
55.1 (53.2–56.9)
57.4 (52.9–61.8)

p-value
.002
.002
.004
.007
.107
.332
.013
.007
.001
.008
.010

Note: Model controlled for years of SLP treatment.

specific cortical differences may not exist (Wallentin
2009, 2018). A review of the literature by Wallentin
(2009) found that studies of regional grey matter is similar between men and women in cortical areas critical to
language. In summary, the literature related to this issue
is unclear and requires further study. More importantly,
the lack of clarity on this issue suggests multiple factors
may contribute to differences in aphasia profiles among
men and women.
Interestingly, the findings of worse outcomes among
men do not agree with previous reports of women being a greater risk for stroke and having a greater likelihood of experiencing worse stroke outcomes than men

(Gall et al. 2018, Tomita et al. 2015). Women have a
higher risk than men to develop one or a combination of
the three major stroke-related risk factors; hypertension,
atrial fibrillation and possible diabetes that worsen stroke
outcomes (Roquer et al. 2003). How risk of comorbid
stroke-related conditions contributes to the underlying
mechanisms that cause stroke and aphasia outcomes is
less clear. There is also evidence that women are less likely
to receive evidenced-based care known to improve stroke
outcomes. For example, women are less likely to receive
cerebrovascular reperfusion therapies (tPA, intra-arterial
therapy, angioplasty, stent or carotid endarterectomy)
and cardiac reperfusion therapies after stroke (Eriksson
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et al. 2009, Towfighi et al. 2013). Roquer et al. (2003)
also found that lesions causing aphasia in men were more
posteriorly located whereas the lesions were located more
anteriorly in women. Despite these differences in therapeutic care critical to stroke outcomes and potentially
aphasia outcomes, in this study women ultimately exhibited better post-stroke aphasia outcomes.

Limitations
Although the findings reported here are informative,
this study has several limitations that should be carefully
considered.
First, the sample of individuals with aphasia available in AphasiaBank have high levels of education which
may not be representative of typical patients with aphasia. However, it is important to note that relationship
between education and aphasia outcomes is not entirely
clear because evidence suggests quality of education is
a stronger predictor of years of education (Manly et al.
2002). Similarly, education is a weak predictor of aphasia
outcomes (Plowman et al. 2012).
Second, the data reported here are retrospective and
derived for multiple research studies all with different
goals and objectives.
Third, gender differences existed in the number of
individuals with no aphasia. More women presented
with ‘no aphasia’ condition based on the WAB-R AQ
> 93.8. This was given full consideration and a second
analysis excluding those individuals with no aphasia was
completed and the removal of those individuals did not
change the results.
Fourth, the data included in AphasiaBank were not
originally designed for the comparisons completed in
this study.
Fifth, the individuals included in the AphasiaBank
database are in the chronic phase or recovery. Consequently, the results reported here likely are not representative of individuals in the acute phase of recovery.
Sixth, specific lesion location data is inconsistent in
the AphasiaBank thereby limiting a clear comparison of
that data for definitive conclusions.
Seventh, the number of years of therapy differed
between the two groups based on self-report. It is unclear
how and why these differences existed and how such
differences impacted the observed outcomes.
Last, because the data were derived from the AphasiaBank, they are data derived from individuals who decided to participate in aphasia research. Thus, the data
may not be representative of the general aphasia population but more reflective of individuals with aphasia who
agree to participate in research. Despite these comparisons, the findings reported here offer critical information regarding gender differences in aphasia outcomes.

Conclusions
The current study provides evidence suggesting that
there are gender differences in aphasia impairment with
men exhibiting greater deficits. However, more information is required regarding vascular regions likely to
cause aphasia and how these regions differ amongst men
and women.
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