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4. Rationale:  
 
Racial/ethnic disparities in cardiovascular mortality in the United States are well 

established.  Blacks are at an increased risk of dying from cardiovascular causes compared to 
their white counterparts, in large part due to higher mortality following incident myocardial 
infarction (1;2) and a higher prevalence of hypertension and diabetes (3).  Much of the excess 
risk of developing diabetes in blacks is thought to be attributable to factors such as adiposity and 
blood pressure (4;5).  However, less is known about the role of race/ethnicity on major 
complications among persons with a diagnosis of diabetes.  Among individuals with diagnosed 
diabetes, blacks are significantly more likely to develop retinopathy (6;7), kidney disease (8-10), 
and have higher rates of amputation (11) compared to their white counterparts.  There are 
surprisingly few studies regarding cardiovascular complications and total mortality.  In fact, from 
what data do exist, there is no evidence of an increased risk of the development of cardiovascular 
disease among blacks in the setting of diabetes. The Chicago Heart Association Detection Project 
in Industry Study found that white men with diabetes had more than twice the mortality risk as 
their black counterparts even after adjustment for age and other cardiovascular risk factors (HR 
2.51, 95% CI 2.08 to 3.02).  In the Multiple Risk Factor Intervention Trial (MRFIT), no 
statistically significant difference in age-, income-, and risk factor-adjusted cardiovascular 
mortality was observed comparing blacks taking medication for diabetes to similar whites (HR 
0.88, 95%CI 0.71 to 1.09).  Other studies examining racial differences in use of cardiovascular 
procedures suggests profound racial disparities, with blacks significantly less likely to undergo 
cardiovascular procedures compared to whites with similar risk factor profiles and disease 
severity (12;13).  It is unclear if this holds true in the setting of diabetes. 

Ultimately, in adults with diabetes in the U.S., race/ethnic differences in risk of 
cardiovascular morbidity, cardiovascular mortality, and total mortality are not well characterized. 
 
5. Main Hypothesis/Study Questions: 
 
The objective of this proposal is to examine potential race/ethnic differences in total, 
cardiovascular, and non-cardiovascular mortality and incident cardiovascular disease in persons 
with diabetes in the ARIC cohort.  Under the assumption that associations may differ by 
definition of incident cardiovascular disease, we propose to compare the relative risk estimates 
across varying definitions of incident cardiovascular events (e.g., silent MI detected at visit, fatal 
MI/CHD, fatal stroke, fatal CHD, and cardiac procedures).   
 

Hypothesis 1: Black-white differences in cardiovascular risk will differ depending on the 
outcome definition used, for example with whites more likely than blacks to have cardiac 
procedures.  The existing literature suggests that overall cardiovascular incidence and 
mortality in persons with diabetes does not differ by black-white race/ethnicity after 
adjustment for cardiovascular risk factors. 
 
Hypothesis 2: Glycemia (HbA1c and fasting glucose levels), diabetes medication use, 
smoking, physical activity, income, socioeconomic status, insurance status, and having a 
usual source of care may partially or wholly explain any observed black-white 
differences in cardiovascular morbidity and mortality in persons with diabetes. 
 



 
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). 
 
Study design: Prospective cohort study with Visit 2 as baseline (the only visit for which HbA1c 
data are available) 
Exposure: Race/ethnicity, black vs white 
Outcomes: incident total cardiovascular disease (coronary heart disease or stroke), total, 
cardiovascular and non-cardiovascular mortality occurring after Visit 2 through 2005 (or most 
current follow-up available).  In defining cardiovascular incidence, we will examine separately 
the individual end points of silent MI, non-fatal MI, fatal MI/CHD, fatal/non-fatal stroke, and 
cardiac procedures. 
Covariates: Age, sex, waist circumference, BMI, LDL-, HDL- and total cholesterol, 
triglycerides, systolic and diastolic blood pressures, blood pressure medication use, body mass 
index, smoking, Baeke physical activity score, education level, income, diabetes medication use, 
hemoglobin A1c, health insurance status, usual source of care 
Sensitivity analyses: we will evaluate whether any racial differences are consistent across age, 
gender, BMI, and education subgroups.  We will also conduct analyses using different 
definitions of diabetes (undiagnosed, diagnosed). 
Exclusions: non-African American and non-white, and participants missing covariates of 
interest. 
Diabetes will be defined primarily by a self-reported physician diagnosis of diabetes.  We will 
also assess risk in those persons with undiagnosed diabetes defined by a single fasting glucose 
measurement greater than or equal to 126 mg/dl or a non-fasting glucose greater than or equal to 
200 mg/dl. 
Main analyses: time-to-event models (Cox proportional hazards) to compare the risk of 
cardiovascular disease and total mortality in blacks vs white participants with diabetes after 
adjusting for covariates of interest.  We will confirm proportionality of the hazard functions. 
 
Major limitations: In the interpretation of the results, we will not be able to separate out the 
effects of geography from race/ethnicity as geographic location (center) and race/ethnic status 
overlap extensively in the ARIC study (~90% of blacks were recruited from Jackson).  Even with 
adjustment for rigorously measured known risk factors for diabetes and cardiovascular risk 
factors, we will also not be able to rule out the possibility of residual confounding.  
Race/ethnicity is a multifaceted marker of complex social and cultural processes which we may 
not be able to fully capture in these data. 
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