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A DECADE OF RACIAL AND ETHNIC STROKE
DISPARITIES IN THE UNITED STATES
Stroke is the fourth leading cause of death and the
leading cause of long-term disability in the United
States. Stroke incidence and prevalence is not uni-
form. It occurs more frequently in some geographical
areas of the United States and the rates are higher
in minority groups."”> Some proposed causes for
these disparities include increased rate of vascular risk
factors that disproportionally affect some minority
groups, differential effect of hypertension on stroke
risk across racial groups, lack of access to health
care and other social determinants of health, subop-
timal control of risk factors; and, although lacking
substantive data to date, an inherited predisposition
to stroke associated with genetic differences. The
Reasons for Geographic and Racial Differences in
Stroke (REGARDY) investigators found that the rate
of suboptimal /control of ‘vascular risk factors and
unhealthy lifestyles was' significantly greater /in African
Americans compared to non-Hispanic whites NHW).>
Moreover, regarding high' blood pressure (BP), a triple
threat has been described: blacks are not only more
likely to have high BP, they are less likely, once diag-
nosed, to have their high BP controlled, and this sub-
optimal control has been shown to confer a stroke risk
that is 3 times higher among blacks compared to whites
for every 10-mm Hg increase in systolic BP (SBP).?
To investigate whether racial and ethnic disparities
in stroke prevalence in the United States are explained
by the suboptimal control of cardiovascular risk fac-
tors, we used data from the National Health and
Nutrition Examination Survey (NHANES) from
2000 to 2009 that represent the noninstitutionalized
US population. We included in the analysis adults
20 years or older who had complete information on
the variables studied. Age, sex, and racial/ethnic
identification were obtained by self-report. Only
NHW, non-Hispanic blacks (NHB), and Mexican
Americans (MA) were included in the analysis
because sampling from other Hispanics and other
races was not enough to obtain accurate estimates.
Family poverty income ratio was used for income
input. Education was categorized into <9th grade,
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9th—11th grade, high school graduate, some college,
and college graduate or above. Physical inactivity
was defined as the lack of moderate or vigorous
activity in the last 30 days prior to the interview.
Participants with a lifetime history of smoking more
than 100 cigarettes and who were smoking at the
time of the interview were considered current smok-
ers. Hypertension was defined by self-report, anti-
hypertensive use, or SBP >140 mm Hg or diastolic
BP (DBP) >90 mm Hg (for diabetic subjects,
SBP >130 mm Hg or DBP >80 mm Hg); diabetes
mellitus (DM) by self-report, hypoglycemic use, or
glycosylated hemoglobin >7%; and hypercholester-
olemia by self-report, hypocholesterolemic drug use,
or total cholesterol >240 mg/dL (>200 mg/dL for
diabetic subjects). An alternative definition of vas-
cular risk factors was used to assess the degree of
control: Hypertension, DM, and hypercholesterole-
mia were defined as suboptimally controlled if they
were undiagnosed, untreated, or if the curoffs for
diagnosis in BP, total cholesterol, and glycosylated
hemoglobin remained elevated despite treatment.
Logistic regression models were created to obtain
the odds ratios (ORs) and their 95% confidence
intervals (CIs) between stroke and  ethnic/racial
groups after adjusting for survey design factors and
appropriate weights. The validity and relevance of
each logistic regression was evaluated with the max-
imum likelihood test. A p of =0.05 was considered
statistically significant.

The sample included 37,847 participants with
complete information, mean-age 48.7 years (range
20-85); 49% were men, 79% were NHW, 12% were
NHB, and 9% were MA. The characteristics of the
cohort varied by racial and ethnic group (table 1).
NHB had significantly higher prevalence of physical
inactivity, obesity, smoking, hypertension, and DM
compared to NHW. For MA, physical inactivity and
DM were higher compared to NHW, while hyper-
tension, smoking, and hypercholesterolemia were
lower. Compared to NHW, NHB not only had
a higher prevalence of hypertension, but among
those with hypertension, NHB more frequently had
suboptimal control compared to NHW (87% vs 83%,
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[ Table 1 Characteristics of the studied population

Non-Hispanic white

Non-Hispanic black Mexican American

Age, y, mean = SE 470+ 0.3 425 = 0.4® 38.3 = 0.4°
Male, % + SE 48.8 + 0.4 448 + 1.0° 51.4 + 0.9°
Completed high school or more, mean + SE 87.7 = 0.9 712 = 1.6° 479 + 1.5°
Family poverty income ratio, mean + SE 3.4 + 0.05 2.33 + 0.082 1.99 + 0.072
Uninsured, % = SE 135 + 0.7 229 = 0.9 491 = 2.8°
Physical inactivity, % + SE 276 + 11 435 + 1.3° 447 + 1.4
Obesity, % = SE 30.8 = 0.8 41.4 +1.1° 328+ 1.4
Current smoking, % = SE 23.9 = 0.9 275+ 13° 210+ 1.0°
Hypertension, % + SE 27.4 + 0.8 35.2 + 0.8° 15.0 = 0.72
Optimal control 173 +11 13.0 = 1.7¢ 9.7 = 1.42
Suboptimal control 827 +11 87.0+ 1.7 903 +14
Diabetes, % + SE 6.5+ 0.3 113+ 0.72 9.2 = 0.4°
Optimal control 22+ 04 24 +08 21 +09
Suboptimal control 97.8 + 0.04 97.6 + 0.8 979 + 0.8
Hypercholesterolemia, % + SE 372+ 0.6 302 +1.0° 26.1 + 0.9°
Optimal control 311 +13 259 +1.7° 209 + 1.5
Suboptimal control 68.9 + 1.3 741 17 791 +15

2p < 0.001.
®p < 0.01-0.001.
°p = 0.05-0.01.

2 = 0.03). The same disparity was noted for in hyper-
tension control for MA compared to NHW (90% vs
83%, p < 0.001). Although hypercholesterolemia was
more prevalent among NHW, hypercholesterolemia
was more frequently uncontrolled in NHB (74%,
2 = 0.04) and MA (79%, p < 0.001) compared to
NHW (69%). There was no significant difference in
the rate of diabetes control among ethnic and racial
groups.

The overall stroke prevalence was 2.1% * 0.1%.
Compared to NHW, stroke was more frequent in

NHB (OR 1.37, 95% CI 1.08-1.74) but less com-
mon in MA (OR 0.42, 95% CI 0.31-0.56). As evi-
denced in table 2, the higher prevalence of stroke in
NHB was confounded by the covariates used in this
analysis. Despite an initial increase in OR in the sex-
and age-adjusted model, the strength of association
decreased progressively after adjusting for sociodemo-
graphic variables and vascular risk factors. Using
hypertension, DM, and hypercholesterolemia as ordi-
nal instead of categorical variables yielded the lowest
possible OR (1.10, 0.72-1.69) between NHB and

[ Table 2 Stroke prevalence association with ethnicity ]
Model O Model 1 Model 2 Model 3 Model 4

Ethnicity
Non-Hispanic white Reference category
Non-Hispanic black, 1.37 (1.08-1.74) 1.88(1.41-2.51) 1.40(1.02-1.91) 1.15(0.86-1.54) 1.10(0.72-1.69)
OR (95% CI)
Mexican American, 0.42 (0.31-0.56) 0.76 (0.58-1.0)  0.51(0.36-0.71) 0.55(0.41-0.75) 0.46 (0.27-0.76)
OR (95% CI)

-2 log 62007211 55897387 51852160 49835444 29531633

df 2 4 7 13 22

Abbreviations: Cl = confidence interval; OR = odds ratio.

Model O = ethnicity; model 1 = ethnicity, age, and sex; model 2 = ethnicity, age, sex, income, insurance, and education;
model 3 = ethnicity, age, sex, income, insurance, education, hypertension, diabetes, hypercholesterolemia, smoking, phys-
ical inactivity, and obesity (risk factors as binary categories, i.e., yes or no); model 4 = ethnicity, age, sex, income, education,
hypertension, diabetes, hypercholesterolemia, smoking, physical inactivity, and waist circumference (risk factors as ordinal

categories, i.e., degrees of control).
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stroke and it was the best fitting model (>50% fitness
improvement, p < 0.001). Despite the more unfavor-
able social and vascular profile observed in MA, the
prevalence of stroke remained lower than that observed
in NHW. In addition to the ethnic and racial dispar-
ities described in model 4, stroke was more frequent
with increasing age (OR 1.04, 95% CI 1.03-1.05),
physical inactivity (OR 1.46, 95% CI 1.07-1.975),
smoking (OR 1.88, 95% CI 1.32-2.66), suboptimal
hypertension control (OR 2.41, 1.67-3.45), subopti-
mal DM control (1.62, 1.24-2.13), and optimal
hypercholesterolemia control (1.62, 1.22-2.15). There
was no statistically significant difference in the rate of
stroke between participants with optimally controlled
hypertension (OR 1.59, 0.81-3.15) and DM (OR
1.08, 0.36-3.26) compared to those without these
conditions.

This analysis underscores the challenges facing
health care providers in the United States; more than
half of the studied US population with diabetes,
hypertension, or hypercholesterolemia has suboptimal
vascular risk control because participants do not
take medications, are not aware of their diagnosis, or
remain uncontrolled despite medications. Stroke prev-
alence is greater in those with uncontrolled hyperten-
sion and DM compared to participants who have
these risks under control or those who do not have
these risk factors. These results also add evidence to
the current literature that ethnic and racial stroke dis-
parities in the United States are mainly explained by
the disproportionate increased prevalence of vascular
risk factors and the degree of risk factor control among
the most affected groups, particularly NHB. We
also replicate what others have called the Hispanic
paradox, where Hispanics, in this case, MA, have
decreased morbidity and mortality compared to
NHW, despite the more unfavorable social and vascu-
lar profile, although it is more true for those born out-
side the United States.® There is a discrepancy
between the lower rate of stroke prevalence in MA
nationwide and regional cohorts of MA or other His-
panic groups.”” Some potential explanations of this
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discrepancy involve differences in the subpopulation
of Hispanics enrolled in these cohorts, environmental
or geographic factors related to stroke, and potential
underdiagnoses of stroke in MA in the NHANES
survey, as stroke is determined by self-report.
Addressing racial and ethnic disparities in stroke re-
quires more robust and systematic approaches to vascu-
lar risk factor control, as suggested by this study. The
success of stroke disparities interventions that are
focused on prevention, such as the National Institute
of Neurological Disorders and Stroke Stroke Preven-
tion/Intervention Research Program, depends on their
ability to effectively address vascular risk factor control.
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