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Abstract

Background and Purpose—If sex differences in stroke risk factor profiles exist among African
Americans in the United States, prevention strategies will need to reflect those differences. African
Americans and women have been underrepresented in stroke prevention studies. The purpose of this
study was to determine whether medical and lifestyle factors differ among women and men who
have enrolled in the African-American Antiplatelet Stroke Prevention Study (AAASPS).

Methods—We performed a planned exploratory analysis of differences in baseline characteristics
and risk factors between women and men enrolled in AAASPS, a double-blind, randomized,
multicenter, controlled trial. Frequencies of vascular risk factors and related conditions, medical
therapies, stroke subtypes, and vascular territories were compared between women and men by 1-
way ANOVA and Fisher’s exact test where appropriate.

Results—A total of 1087 African American patients (574 women, 513 men) enrolled between
December 1995 and June 1999. Women had higher rates of hypertension, diabetes, family history
of stroke, and no reported leisure exercise. Men had higher rates of smoking and heavy alcohol use.
Few differences were noted in proportions of stroke subtype or proportions receiving preventive
therapy.

Conclusions—AAASPS represents the largest enrollment of African American women in a
recurrent stroke prevention study. Our data suggest that African American women in a clinical trial
differ from men in the frequency of key vascular risk factors. Although limited, these data provide
an important first characterization of sex differences in African Americans with stroke.
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Limited data are available on African American women with stroke in the United States. This
is despite the facts that stroke kills more women than men in the United States each year1 and
disproportionately affects African Americans.2 Sex differences in patients with stroke have
been noted in many populations?"7 but remain poorly characterized in African Americans.
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Stroke is the third leading cause of death in African American women,8 and yet this population
has not been well studied in clinical research.2 Recent data have shown that the African-
American Stroke Prevention Study (AAASPS) population differs in baseline characteristics
and stroke risk factors compared with other, primarily non-African American clinical trial
populations.10 If sex differences in stroke risk factor profiles exist among African Americans,
prevention strategies and public health efforts will need to reflect those differences. AAASPS
is the largest clinical trial data set of African American women with stroke. The purpose of
this analysis was to determine whether there are any clinically important sex differences among
the 1087 patients from the AAASPS study and to further characterize the African American
women in this study population.

Subjects and Methods
Study Population

Examination of sex differences is a planned subgroup analysis and included patients enrolled
between December 1995 and July 1999. Eligibility criteria (Table 1) and general study methods
for AAASPS are reported in detail elsewhere.11 Briefly, AAASPS is a multicenter, double-
blind, randomized, controlled clinical trial of recurrent stroke prevention funded by the
National Institute of Neurological Disorders and Stroke (NINDS) of the National Institutes of
Health (NIH). Enrollees were randomly assigned to receive ticlopidine hydrochloride 250 mg
twice daily or aspirin 325 mg twice daily. Structured interviews based on the case report form
captured baseline data on demographic information, risk factors, medical history, and
medications. Data on the index stroke, including diagnostic studies, stroke severity, and
subtype, were also recorded. Baseline and surveillance laboratories were monitored. Patients
were followed for 2 years for the primary study outcome end points recurrent stroke,
myocardial infarction, and/or vascular death and for adverse events. Each local site obtained
approval to participate from the local institutional review board, and each patient gave written
informed consent according to local institutional review board requirements.

Risk Factor Selection

We prespecifed variables for comparison between women and men on the basis of published
literature surveyed by screening MED-LINE/PubMed (1966 to April 2000) and selected
bibliographies and/or on the basis of potential clinical relevance. These included age,
household income, level of education, and index stroke severity as measured by the NIH Stroke
Scale (NIHSS). NIHSS ranges from 0 to 42, with lower scores reflecting milder strokes.12 In
addition, data on vascular risk factors (hypertension, diabetes, hypercholesterolemia), lifestyle
factors (smoking, heavy alcohol use, no leisure exercise), and family history of stroke (as
defined in Figure 1) were collected. History of symptomatic vascular disease (defined in Table
2) before the index stroke was also recorded. To better characterize the burden of risk factors
for African American women, we looked at the distributions of concurrence of the risk factors
from the aforementioned analyses and examined the percentage of women and men with
specific risk factor combinations.

Consideration of Potential Confounders

Since several risk factors are related to or influenced by adiposity, body mass index (BMI) was
selected to control for differences related to obesity.1 Rates of hypertension, diabetes,
hypercholesterolemia, and no leisure exercise were also analyzed with stratification by
nationally accepted cutoffs for normal weight, overweight, and obese categories.14 We
compared rates of medication use at baseline by category for antihypertensives, euglycemic
agents, lipid-lowering agents, and antithrombotic agents. We further characterized treatments
on the basis of the medication names, which a team of expert pharmacists analyzed in only this
subset of AAASPS. We compared the distributions of stroke subtype classifications as
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determined by clinical impression and as selected from a standard list of specific sign/symptom
constellations.

Statistical Methods

Results

To compare the data by sex, 1-way ANOVA was used for continuous variables and Fisher’s
exact tests for categorical data.19 P values have been included to indicate statistical
significance for individual comparisons. We chose to present a mosaic of individual test results
that can be used as a basis for future hypothesis generation. We avoided making generalized
statements on the basis of combined results of several different statistical tests because such
generalizations would introduce multiple comparison problems.

Complete baseline data were available for all 1087 participants enrolled during the study
period. Of those, 53% (n=574) were women. Demographic characteristics and proportions with
prior symptomatic vascular disease were relatively similar in women and men (Table 2).
Women were slightly older than men and had a lower reported annual household income (41%
of women and 33% of men report household income <$10 000), although the distributions of
household incomes were similar (P=0.08). Mean arterial blood pressure (MAP) was similar
(women, 103.0£12.1 mm Hg; men, 101.8+11.8 mm Hg). The median NIHSS score at the
baseline evaluation was 2 overall, 2 for women, and 3 for men. The 25th and 75th percentiles
were 1 and 4 for women and 1 and 5 for men. The distribution of stroke subtype classification
did not differ by sex (P=0.22). Approximately 62% of enrolled patients had either a deep
hemispheric or lacunar syndrome (Table 2).

Risk Factor Data

Women and men differed in several key risk factors and lifestyle characteristics (Figure 1).
The proportions of hypertension and diabetes were strikingly high overall, with women more
commonly affected than men. Self-reported histories of high cholesterol were similar (P=0.28).
Men had higher proportions of current smoking and heavy alcohol use. Mean BMI was 31.2
for women and 28.1 for men (P=0.0001). On the basis of Federal Obesity Clinical Guidelines,
14 809% of women and 68% of men in this study were overweight (BMI between 25 and 30)
or obese (BMI >30). More than half of the women (50.4%) and 28.9% of the men were obese
by BMI criteria. The median number of risk factors was 4.0 for women and 3.0 for men
(P=0.015), and the distributions of total number of risk factors were similar (Figure 2).

Data on Potential Confounders

Women had higher percentages of hypertension and diabetes than men in all 3 BMI strata.
Sixty percent of women who were not overweight reported no leisure exercise compared with
52% of men (P=0.22). Overweight women were much more likely to report no leisure exercise
(66%) than overweight men (53%) (P=0.016). Similarly, 78% of obese women and 53% of
obese men reported no leisure exercise (P=0.001). There were no differences in the proportion
of women or men reporting hypercholesterolemia in any stratum.

Of the 917 enrollees with hypertension, 74% of the women and 70% of the men reported taking
medication specifically to treat hypertension, and 91% of women and 88% of men reported
taking at least 1 medication with antihypertensive properties. Rates for specific classes were
similar for women and men except for diuretic use (P<0.001) (Table 3). Multiple agents were
used in 54% of women and 50% of men (P=0.23).

In the subset of 424 patients with diabetes, 78% of women and 75% of men were on euglycemic
medication (P=0.39). Forty-eight percent of diabetic women and 35% of diabetic men used
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insulin (P=0.008). Use of lipid-lowering agents increased during the course of the study (11%
in 1996 and 29% in 1999). In both women and men with elevated lipids, approximately 36%
reported taking a lipid-lowering agent, and approximately 37% listed an inhibitor of
hydroxymethylglutaryl coenzyme A reductase (“statin” agent) as a medication.

At baseline, overall percentages of antiplatelet therapy use were 82% in women and 86% in
men (P=0.03). Approximately 41% of AAASPS patients had a history of myocardial infarction,
angina, transient ischemic attack (TIA), and/or stroke; of these, 54% were women. In the
patients with a history of symptomatic vascular disease, 82% of women and 84% of men were
on baseline antiplatelet therapy (P>0.5). When only those with a history of TIA or stroke were
considered, antiplatelet use was approximately 86% at baseline and did not differ in women
and men (P>0.5). Proportions of anticoagulation use did not differ by sex in the AAASPS
population as a whole (approximately 10%; P>0.5), in those with prior symptomatic vascular
disease (approximately 12%; P>0.5), or in those with a prior TIA or stroke (approximately
13%; P=0.43).

Discussion

Because AAASPS represents the only recurrent stroke prevention study of women and men to
include a majority of Women,10 this data set provides a unique opportunity to describe African
American women with stroke. Nationally, the prevalence of stroke among African Americans
is high, but clinically relevant sex differences have not been fully characterized. This analysis
of 1087 African American stroke patients suggests that there are major differences in stroke
risk factors between women and men. The factors identified more commonly among women
in AAASPS include hypertension, diabetes, and obesity. Cigarette and heavy alcohol use were
reported more frequently among men. These are all potentially modifiable risk factors. More
than 93% of women and 95% of men in this trial had multiple stroke risk factors, which may
increase their risk of stroke by more than an additive effect.3 African American patients of
both sexes with previous cerebrovascular disease were undertreated with antiplatelet agents
for secondary prevention. More men than women in the study cohort were on antiplatelet
therapy at baseline. Despite these differences in risk factor rates, stroke subtypes did not differ
between women and men.

Specific Risk Factors

Hypertension—Rates of hypertension in the community and in stroke populations have been
higher in black women than in black men in somel6:17 put not all studies.18:19 Other data
suggest that hypertension confers a higher risk for stroke in black women than black men,
although both are at high risk.20 In our study we found sex differences in frequencies of
hypertension. Differences in pathophysiology, severity, treatment of hypertension, or
psychosocial factors may account for the observed sex difference.

African American women may have greater risk of stroke from hypertension and other risk
factors than do their male counterparts.21 Pathophysiological differences such as sex
differences in vascular reactivity22 or response to hypertension remain largely unexplored.
Racial23:24 and sex20:25 differences in severity of hypertension, as reflected by success of
antihypertensive therapy, are recognized. Most data suggest that African American women
have greater success achieving blood pressure control than African American men,26 although
a large proportion of high-risk women fail to attain adequate blood pressure control.27 Other
factors such as physician bias?8 and complialnce26 may also play a role in the observed sex
differences.

Several recent studies have examined the potency of different classes of antihypertensives to
prevent vascular events. In our study the only difference identified in treatment profiles was
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higher diuretic use among women. Diuretic use, alone or in combination, has been associated
with lower risk of first ischemic stroke in a predominantly white population. 29 sex did not
affect the risk reduction, but the overrepresentatlon of women among the cases (54%) compared
with controls (33%) was not discussed.29 Others have failed to find differential benefit among
classes of antlhypertenswes.?’0 The possible benefits of diuretics in preventing ischemic stroke
and a possible differential sex effect warrant further study.

Socioeconomic status and stress affect rates of hypertensionlgl31 and may differentially affect
African American women.32 We found lower income levels among women in AAASPS but
comparable levels of education. Low socioeconomic status diminishes access, utilization, and
quality of health care. 33,34 Additionally, racism may account for some black whlte difference
in rates of hypertension, and racism may affect women and men dlfferently

Diabetes—Sex differences in prevalence and complications of diabetes are recognized.36’
37 previous studies have shown that approximately 48% of excess risk associated with diabetes
in women but not men can be explained by BMI. 8 In our study we found that women of all
3 body mass strata have higher rates of diabetes than men. The higher percentages of diabetes
we found in women may indicate a survival disadvantage, as similarly reported in a largely
white population.?’7 It has been postulated that the loss of an “insulin advantage” (superior
insulin-mediated glucose disposal) in diabetic women results in a more pronounced
cardiovascular risk compared with diabetic men.39

As with hypertension, differences in access and/or quality of care could result in higher
complication rates in diabetic women. We found no overall difference in rates of treatment in
women and men in AAASPS, although rates of insulin use were higher in women. Although
not specifically investigated in this trial, the differences in insulin use could, among other
possibilities, reflect differences in treatment choices, acceptability of injectable medication,
subtype of diabetes, or severity of disease.

Exercise and BMI—Our data indicate that BMI and lack of leisure exercise are closely linked
in both women and men in AAASPS. Lack of exercise has been identified as an independent
risk factor for ischemic stroke in a community-based study and in a multiracial stroke
populatlon 1 Recent studies have confirmed the lower risk of cardiovascular events in high-
risk women who engage in routine moderate to vigorous exercise.40

Because BMI can confound other risk factors, correction for this was performed. BMI did not
account for the excess hypertension or diabetes among women in AAASPS. BMI did account
for the majority of differences in exercise, but women of all habitudes report no leisure exercise
more frequently than men. Both the high prevalence and the sex differences in obesity may
have cultural determinants#2 that may have implications for interventions. 43

History of Vascular Disease—Although men have greater risk for vascular disease, L our
data did not demonstrate differences in the proportion of women and men with either
symptomatic vascular disease or previous ischemic stroke/TIA. Our data also did not support
a sex difference in the use of antiplatelet therapy as secondary vascular prevention. However,
the difference in antiplatelet use in the full cohort may reflect primary prevention rather than
differences in secondary prevention.

Cigarette and Heavy Alcohol Use—Consistent W|th natlonal data, we found that men
reported higher rates of mgarette18 44 and heavy alcohol#® use than women. Among
hospitalized patients, African American men report higher alcohol and cigarette use than
women.46 1n 1 study the population-attributable risk of tobacco use for stroke was 41% for
black men compared with 30% in black women. 17
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Other Factors—Sex differences in rates of dyslipidemia have been reported.19 However,
history of high cholesterol did not differ between women and men in AAASPS, consistent with
other data in blacks.18 Sex differences in reporting family history of stroke in AAASPS should
be interpreted cautiously because of the potential for information bias. Symptomatic vascular
disease did not differ between the sexes in our population, as might have been expected. The
exclusion of individuals with a cardioembolic source or surgically treatable large-vessel
atherosclerosis of the neck may have preferentially excluded men who tend to have earlier
coronary disease and more large-vessel atherosclerosis.

Limitations of the Study

There are several limitations of this study. First, the population studied was a selected group
for aclinical trial. Eligibility criteria limited our ability to study risk factors in women and men
younger than 29 years, those with cardioembolic stroke or surgical large-vessel disease of the
neck, individuals with poorly controlled hypertension (mean arterial pressure >130 mm Hg),
women of childbearing potential, and those who could not follow the protocol. Since African
Americans have higher incidence and severity of stroke at younger ages, the inability to
characterize younger patients may limit generalizability. Because a presumed cardiac source
of stroke excluded participation and cardiac disease occurs at higher rates and at younger ages
in men, there may have been a differential effect. In addition, African Americans have lower
participation rates in clinical trials, which may be related to barriers from economic factors,
communication issues, awareness of clinical research, and mistrust. However, given the
paucity of data on sex differences in African American stroke patients, these data demonstrate
potentially clinically relevant differences that warrant further study and may affect prevention
strategies. Second, this was an exploratory analysis and, although it was a planned analysis
with prespecified, literature-supported, and/or clinically relevant comparisons, such analyses
run the risk of identifying relationships that are specific to the given data set. Many of our
results are consistent with other findings in the literature, which suggests that most if not all
of the relationships identified are likely real. Third, reporting bias can confound self-reported
data#’ and may differentially affect women and men. 48,49 Fourth, the exact nature of race
remains unclear and is likely a complex and uncertain combination of socioeconomic factors,
cultural characteristics, and genetic makeup.50'51 Differences by race in the incidences and
outcomes of diseases, including stroke, persist52 and require continued investigation,53
including clarification of race as a construct. 24 Finally, it is possible that some of our results
are confounded by factors that we did not study. We attempted to correct for potential
confounders that are well described in the literature and suspect that other confounding would
likely be small and would not substantially change our results.

African American women had higher frequencies of several important modifiable risk factors
in our study. Although these data have numerous limitations, the dearth of available
information on sex differences in African Americans with stroke renders these data a critical
step in characterizing this population. Risk factor differences between black women and men
may influence risk stratification and design of effective stroke prevention programs.
Differences inrisk factor profiles may predict differences in outcomes or responses to therapies.
1,55,56 Continued exploration of the pathophysiological, therapeutic, and prognostic
implications of differences between African American women and men will be performed
when the AAASPS trial is completed in the next several years. These data can provide interim
reference rates for African American women and men until more substantial results can be
obtained.
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Figure 1.

Risk factor frequencies and relative risks. The proportions of women and men with each of the
risk factors are reported as relative risk calculated with 95% CI for women compared with
men. Risk factors were defined as follows: hypertension (HTN): history of hypertension
requiring treatment by diet and/or medications or either systolic or diastolic blood pressure
consistently elevated to >139/89 mm Hg; diabetes: presence of a random plasma glucose >200
mg/dL, fasting whole blood glucose >119 mg/dL, fasting plasma glucose >139 mg/dL, or
history of diabetes mellitus requiring treatment; family history (FHXx) of stroke: patient
responds “yes” to question, “Is there a family history of stroke?” (including parents, siblings,
and grandparents); no leisure exercise: does not exercise at least 2 times per week and enough
to work up a sweat during the past year; high cholesterol: history of hypercholesterolemia
requiring treatment with diet and/or medication or fasting plasma cholesterol >200 mg/dL;
cigarette use: smoking any number of cigarettes per day for >1 year and has smoked in the past
12 months; and heavy alcohol: regular or daily alcohol consumption and self-characterizes use
as heavy alcohol consumption.
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Figure 2.

Number of vascular risk factors. Each bar represents percentage of participants with
corresponding number of risk factors. The risk factors considered include hypertension,
diabetes, current cigarette use, history of symptomatic vascular disease, heavy alcohol use, no
reported leisure exercise, positive family history of stroke, high cholesterol, or history of
congestive heart failure. Median number of risk factors is 4.0 for women and 3.0 for men.
Symptomatic vascular disease includes history of stroke, TIA, myocardial infarction, angina,
peripheral vascular surgery, and/or claudication.
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TABLE 1
AAASPS Enrollment Criteria
Inclusion Criteria Exclusion Criteria
Self-identified African American Women of childbearing potential
Age 29-85 years Primary brain hemorrhage
7-90 days after stroke Procedure-related stroke
Noncardioembolic stroke Nonatherosclerotic mechani*sm
Measurable neurological deficit at onset Modified Barthel Index<10

MAP>130 mm Hg
Severe comorbid disease/dementia
Contraindication for aspirin or ticlopidine

*
Modified Barthel Index is a 20-point scale with lower numbers indicating greater disability.

7LMean arterial blood pressure (MAP)=1/3(systolic-diastolic)+diastolic.
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Antihypertensive Agent Use in All Patients
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Class of Drug Women (n=505) Men (n=410)
Diuretics” 40% 29%
p-Blockers 16% 18%
Calcium channel blockers 48% 44%
ACE inhibitors 41% 42%
Other agents 26% 25%
Multiple agents 54% 50%

ACE indicates angiotensin-converting enzyme.

*
P<0.001.
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