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4. Rationale:
Stroke is the third leading cause of mortality in the United States behind coronary heart

disease and cancer, and accounts for over 137,000 deaths each year.[1] African
Americans are twice as likely to die from stroke compared with Whites. [2] Most of this
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mortality differential is known to be due to higher levels of traditional risk factors for
stroke among African Americans including high blood pressure, diabetes and obesity.[2]
In addition, more than 700,000 non-fatal strokes occur annually in the US often causing
severe and chronic morbidity especially among African-American stroke survivors who
are more likely to become disabled and experience difficulties with daily living and
activities.[2]

Although there have been several dozen papers published on the etiology of stroke from
the Atherosclerosis Risk in Communities Study (ARIC) no single publication has
examined whether stroke risk factors are comparable in Whites and African-Americans.
Studies suggest that a significant proportion of the US population are unable to identify a
single stroke risk factor, and worryingly, that high-risk groups, such as the elderly,
African-Americans and men, were the least knowledgeable about stroke warning signs
and risk factors. [3,4] Hence, distilling such information into a single and comprehensive
publication may contribute to raising awareness about the most important modifiable risk
factors for stroke.

In a previous publication from ARIC, Chambless and colleagues showed that the optimal
risk prediction model for ischemic stroke included, in addition to age and sex, a
combination of the following risk factors [5]: current smoking, diabetes mellitus, systolic
blood pressure, antihypertensive therapy, prior CHD and left ventricular hypertrophy,
body mass index, waist:hip ratio, high density lipoprotein cholesterol, alcohol
consumption, peripheral arterial disease, and carotid artery wall thickness. However, this
paper did not examine whether there were racial differences in the associations between
these risk factors with stroke nor in their contributions to stroke burden.

In this paper, we propose to provide a comprehensive summary of the impact that these
risk factors have on stroke risk as well as the burden of stroke due, in turn, to each of
these risk factors separately in African-Americans and whites in ARIC. A novel aspect of
this proposal is that we will estimate the impact of these risk factors on the burden of
stroke using the generalized impact fraction (GIF) as well as the more commonly used
method of population attributable fractions [6]. GIF is a measure that measures the effect
of a reduction in the distribution of a risk factor (e.g. obesity, smoking) rather than the
elimination of a risk factor in a population and as such may be more relevant to public
health.

5. Main Hypothesis/Study Questions:
The objectives of the proposal are as follows:

I To compare the associations of modifiable risk factors with stroke between
African-Americans and whites

ii. To calculate the population attributable fraction (PAF) for stroke due to each
of these risk factors separately in African-Americans and whites



We hypothesize that racial differences in the PAFs of stroke risk factors will exist due
largely to differences in the prevalence of established risk factors.

6. Design and analysis (study design, inclusion/exclusion, outcome and other
variables of interest with specific reference to the time of their collection, summary
of data analysis, and any anticipated methodologic limitations or challenges if
present).

We will formally evaluate whether interactions are present by race in the relations of the
exposures to risk of ischemic stroke. Regardless of whether race interactions are present,
given inherent interest, race-stratified results will be reported showing the association
between risk factors and stroke risk and their contribution to the burden of stroke in
ARIC using a longitudinal data analysis approach.

Exposure

Based on a previous publication from ARIC that developed a risk prediction tool for
ischemic stroke, we will examine the relationships between risk factors for ischemic
stroke separately in whites and African-Americans, which include:

current smoking

diabetes mellitus

systolic blood pressure and blood pressure medication
prior CHD

left ventricular hypertrophy

body mass index

waist:hip ratio

high density lipoprotein cholesterol
alcohol consumption

peripheral arterial disease

carotid artery wall thickness

Outcome

Incident cases from ischemic stroke identified in the follow-up through the end of 2008
will be included (individuals who had a hemorrhagic stroke will be censored from the
analysis due to differences in the pathophysiology of this stroke type). Stroke events will
be defined as a validated definite or probable hospitalized ischemic (or hemorrhagic)
stroke confirmed by imaging.

Exclusions
Study participants will be excluded from the analysis if they fulfill at least one of the
following criteria:

e ethnicity other than Black or White
e missing data on co-variates at baseline
e prior stroke history at study baseline

Statistical analysis



Means and standard deviations (SD) for the continuous variables and percentages for the
categorical variables will be obtained separately for men and women and for White and
African American participants. We will determine the age- and gender-standardized
prevalence of risk factors separately in whites and African-Americans. Associations
between risk factors at baseline and the incidence of stroke will be estimated using Cox
proportional hazards models. Race interactions will be evaluated by including cross-
product terms in the models. Race-specific analyses will be conducted and models will
adjust for sex, age and study site with each of the risk factors in turn. We will explore the
assumption of proportional hazards adding to the model an interaction term between
follow-up time and exposure of interest, computing Schoenfeld residuals, and by
inspection of the log(-log[survival function]) curves.

Population attributable fractions will be computed according to the following formula:
< {RR —1}

PAF=gp RR

where pd; is the proportion of cases falling into ith exposure level and RR; is the relative
risk comparing ith exposure level with unexposed group (i=0).

The GIF will be computed according to the methods given in a previous ARIC
publication [7]:

The generalized impact fraction (GIF) for a given boot-
strap sample and stratum a, b, ¢ 1s

a,b,c is
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where

GIF = generalized attributable fraction for 1 bootstrap
sample, from a given stratum of a, b, c;

P; = proportion of the population in exposure category i,
HR = hazard ratio;

P* = proportion of the population in exposure category
i after an intervention or other change;

HR; = crude hazard ratio in exposure category i as com-
pared with the reference level;

i = normal weight, overweight, or obese status as defined
by body mass index (weight (kg)/height (m)~) category; and

Limitations



The main limitation concerns the number of stroke events when the analyses are stratified
by race. Additional limitations include residual confounding and misclassification of the
exposure at baseline and due to their time-varying nature.
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