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4. Rationale:  

Type 2 diabetes mellitus (T2DM) is characterized by impaired insulin secretion, 
peripheral insulin resistance, and increased hepatic glucose production.  In 2000, the 
prevalence of T2DM was 15.5% in Native Americans, 13% in African Americans, 10.2% 
in Hispanics, and 7.8% in non-Hispanic whites1.  Diabetes is a major health burden in the 
United States with direct and indirect costs of diabetes totaling $132 billion in 20022.    
Complications of T2DM include cardiovascular disease, stroke, blindness, kidney failure, 
neuropathy, and lower-extremity amputations.   

T2DM is a heterogeneous disease with a complex etiology including a strong 
genetic component.  A positive family history of T2DM is a major risk factor for this 
disease with 70-90% concordance observed between identical twins.  The Framingham 
Offspring Study reported a 3.4 times higher risk of diabetes with one affected parent and 
6.1 times greater risk if both parents were affected3.  Other risk factors include obesity, 
physical inactivity, race/ethnicity, history of gestational diabetes, hypertension, low HDL 
cholesterol levels, high triglyceride levels, and history of vascular disease.   
 Genes that contribute to genetic susceptibility to T2MD function in numerous 
biochemical pathways.  Of interest in this study is Uncoupling Protein 2 (UCP-2).  UCP-
2 expression has been observed in pancreatic islet cells and functions as a negative 
regulator of insulin secretion4.  In addition, UCP is thought to regulate fatty acid 
metabolism.   
 Several studies have shown an association between variants of the UCP-2 gene and 
T2DM and obesity, although inconsistent results have been reported5-8.  Yu et. al. 
reported a higher incidence of diabetes in those with the VV vs. AV or AA genotype of 
the Ala55Val polymorphism in 3,684 individuals participating in the Coronary Artery 
Risk Development in Young Adults (CARDIA) Study5.  These researchers also reported 
that the VV genotype was associated with the incidence of impaired fasting glucose 
(IFG) but only in those without abdominal obesity5.  Bulotta et. al. investigating a 
polymorphism in the promoter region of the UCP-2 gene, reported an increased risk of 
diabetes in people with the -866G/G genotype vs. G/A and A/A subjects in sample of 746 
T2DM patients and 327 healthy Caucasians from Italy9.  Therefore, we propose to 
investigate the relationship between variants of UCP-2 and T2DM and impaired fasting 
glucose using the Atherosclerosis Risk in Communities Study population. 
 
5. Main Hypothesis/Study Questions: 
 

1. To estimate the frequency of UCP-2 variants in a population sample of blacks and 
whites.   

2. To describe the association of UCP-2 variants and incident diabetes in obese and 
non-obese individuals.   

3. To describe the association of UCP-2 variants and impaired fasting glucose in 
obese and non-obese individuals without diabetes.   

 



6. Data (variables, time window, source, inclusions/exclusions): 
Design:  Cohort Study 
Outcome:  Incident Diabetes, Impaired Fasting Glucose 
Exposure:  Variants of UCP-2 gene 
Covariates include, but are not limited to, traditional risk factors including age, sex, race, 
lipid levels, hypertension, obesity, smoking status, and physical activity. 
 
Analysis Plan 
1. Hardy Weinberg equilibrium among genotypes will be calculated using the chi-square 

test on race-specific datasets.   
2. An additive genetic model will be assumed unless indicated otherwise by the results. 

Therefore, genotypes will be coded as 0 (0 copies of candidate allele), 1 (1 copy), or 2 
(2 copies).  If appropriate given the results, a dominant model combining 
homozygotes and heterozygotes will be used.   

3. Cox regression will be used to test the null hypothesis that the hazard rate of diabetes 
is the same across UCP genotypes.  Furthermore, we will assess the impact of obesity 
on the association between UCP genotype and incident diabetes and IFG.   
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