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4. Rationale:

African Americans have been found, consistently over the past few decades, to
account for a disproportionately high percentage of the diabetes epidemic. Recent
estimates from NHANES 2005-2006 found that the prevalence of diabetes among
African Americans is 70% higher than that of non-Hispanic whites after adjustment for
differences in sex and age (1). Many factors are thought to contribute to the higher
prevalence of diabetes seen among African Americans, including differences in
socioeconomic status, diet, behavioral factors, as well as related comorbidities,
particularly obesity (2). However, not all of the increase in risk of diabetes can be
accounted for by traditional risk factors, and there are likely to be other metabolic and
genetic factors that contribute to this increased risk.

There have been many studies looking at novel risk factors for diabetes. In one
previous ARIC study, traditional and suspected risk factors were evaluated for their role
in the racial disparity in diabetes risk. This analysis included smoking, alcohol
consumption, and dietary energy as the “suspected diabetes risk factors” but found that
obesity, a traditional risk factor, accounted for a substantial portion of the racial disparity
in diabetes risk particularly in women (3). Since that time, several studies have looked at
other novel risk factors. In a previous ARIC study done by this group, serum potassium
was found to be a significant predictor of incident diabetes with low-normal serum
potassium associated with higher risk (4). We also found that in models using primarily
traditional risk factors of diabetes, serum potassium accounted for almost 20% of the
racial disparity in risk of incident diabetes, which was almost equivalent to the effect of
BMI on the racial disparity in diabetes risk in these models (unpublished). Most studies
of novel risk factors of diabetes have not assessed the impact of these factors on the racial
disparity found in risk of incident diabetes. If factors can be identified that have a
significant impact on the association between race and risk of diabetes, a better
understanding of the biological basis for this disparity might be achieved and
interventions could be developed to help reduce this disparity.

5.  Main Hypothesis/Study Questions:

Using ARIC data, we will study the association between race and risk of incident
diabetes. We hypothesize that multivariate models containing both traditional and novel
risk factors of diabetes will account for most of the racial disparity in risk of incident
diabetes. From these models, we will determine which of these novel risk factors have
the greatest impact on the association between race and risk of incident 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 using Atherosclerosis Risk in Communities
(ARIC) data

Inclusion criteria: All ARIC participants



Exclusion criteria:

1) Participants with diabetes at the baseline exam

2) Participants with missing information regarding diabetes status at baseline exam

3) Participants with ethnicity other than African American or white

4) Participants with missing information regarding covariates of interest at baseline exam
5) Participants with kidney disease as defined by a serum creatinine > 1.7 mg/dL

Outcome: The main outcome will be incident diabetes, or a new diagnosis of diabetes at
Visit 2, 3, or 4, as defined by ARIC, with a participant’s report of a clinical diagnosis
and/or use of medications for diabetes, and/or biochemical evidence of diabetes, defined
as a fasting glucose > 126 mg/dL or non-fasting glucose > 200mg/dL at any follow-up
visit.

Main exposure: Race based on self-report

Covariates: We will include traditional risk factors of diabetes that are thought to
confound the association between race and incident diabetes including: age, sex, BMI,
waist circumference/waist-to-hip ratio, parental history of diabetes, physical activity
level, hypertension, systolic blood pressure, use of antihypertensives (beta-blockers,
thiazides, ACE-inhibitors), smoking history, and income.

We will also consider the following novel risk factors, based on ARIC studies as
well as studies from other cohorts, as potential mediators of the association between race
and incident diabetes: serum potassium (4), serum magnesium (5), actual forced vital
capacity (6), leg length (7), hematocrit (8), coffee intake (9), uric acid (10, 11), resting
heart rate (12), cereal and total dietary fiber intake (13), factor VIII (14), von Willebrands
factor (VWF) (14), activated partial thromboplastin time (aPTT) (14), white blood cell
count (15), and albumin (16).

Data analysis:
1) Baseline characteristics of participants will be compared by race—using y2 tests for
categorical variables and students t-tests for continuous variables.

2) We will determine if each covariate meets the criteria of being a potential mediator of
the association between race and incident diabetes by testing if 1) the covariate is
predicted by race and 2) if the covariate predicts risk of incident diabetes after controlling
for race.

3) Cox proportional hazard models will be used to assess the association between race
and incident diabetes controlling for those covariates that meet the criteria of being
potential mediators of this association.

4) We will calculate the mediation effect of each covariate as the percent change in the
coefficient of race in models with and without the covariate of interest. 95% confidence



intervals will be calculated using boot-strapping with replacement (1000 samples) (17).
Tests of significance will be two-tailed, with an alpha level of 0.05.

5) We will conduct a sensitivity analysis on the residents of Forsyth County, North
Carolina, which is the only center which had participants of both races, so as to ensure
that the pattern found in the entire cohort is not due to geographic confounding.

Limitations:

We recognize that in calculating mediation effects of covariates, we are assuming a
causal relationship, which should not be assumed from an epidemiologic study.
However, we think that factors which are found to impact the racial disparity in risk of
incident diabetes will deserve further attention and study: 1) to determine the cause of
this association and 2) to determine if interventions can be designed to reduce this
disparity.

Another limitation in our analysis of data from this cohort is that race if inextricably
linked to geography, with the majority of African-American participants being from the
Jackson, MS field center. Because of the method of recruitment, we recognize that
geography could be a significant confounder of race and will note this in the discussion
of our manuscript.
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