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3. Overview 

Provide a brief overview of the proposal including the nature of the problem to be addressed, scientific 

relevance, objectives/aims, research question/hypotheses, and methods/analytical plan (<250 words): 

African Americans (AAs) are disproportionately affected by obesity and type 2 diabetes compared to 

other racial/ethnic groups in the US. Adipose tissue is an endocrine organ that a produces a variety of 

adipokines, which have been linked to obesity-induced inflammation and pathways that contribute to 

insulin resistance and type 2 diabetes. The aim of this study is to investigate the associations of four 

plasma biomarkers, namely leptin, adiponectin, adiponectin-to-leptin ratio, and hsCRP with risks of 

glycemic progression, using data from the Jackson Heart Study (JHS), a large-community based sample 

of AAs. 

 

Background/Rationale 
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Please include discussion on relevance of African Americans to the proposed topic (<1000 words). 

African Americans (AAs) are disproportionately affected by obesity and type 2 diabetes compared to 

other racial/ethnic groups in the US (1–3). Adipose tissue is an endocrine organ that a produces a variety 

of adipokines, which have been linked to obesity-induced inflammation and pathways that contribute to 

insulin resistance and type 2 diabetes (4). For instance, adiponectin has been shown to have anti-

inflammatory, insulin-sensitizing, anti-atherogenic properties, and has been inversely associated with the 

development of type 2 diabetes, in prospective studies of predominantly Caucasian individuals (5–8). On 

the other hand, leptin is positively correlated with obesity indices, inflammatory states (9), and has been 

related to an increased an risk of type 2 diabetes, although this has not been consistent across 

epidemiological studies (7,10–12). High-sensitivity C-reactive protein (hsCRP) is another cytokine 

associated with low-grade systemic inflammation that has been shown to predict a higher incidence of 

type 2 diabetes (13–17). Whether adipokines predict a higher risk of glycemic progression in AAs is 

currently unknown. Prior studies were conducted predominantly in Caucasians, have traditionally 

assessed incident diabetes, and failed to evaluate the entire spectrum of hyperglycemia (5,6,16,17,7,8,10–

15). Theoretically, if adipokines lead to a higher rate of glycemic progression, this could explain the 

higher frequency of type 2 diabetes in AAs, and these could be used in predicting and preventing 

glycemic progression in this high-group population. The aim of this study is to investigate the 

associations of four plasma biomarkers, namely leptin, adiponectin, adiponectin-to-leptin ratio, and 

hsCRP with risks of glycemic progression, using data from the Jackson Heart Study (JHS), a large-

community based sample of AAs. 

 

 

4. Research Hypothesis 

We hypothesize that leptin, adiponectin, adiponectin-to-leptin ratio, and hsCRP are associated with risks 

of glycemic progression 
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5. Inclusions/Exclusions 

For all analyses, we will include participants to the first examination (2000-2004) who underwent 

assessment of adiponectin, leptin, hsCRP. We will exclude participants with missing biomarker data as 

well as outcomes or other covariates, and those with diabetes at baseline 

6. Statistical Analysis Plan and Methods 

Include power calculations, if necessary. 

Exposures: leptin, adiponectin, adiponectin-to-leptin ratio, and hsCRP measured at visit 1. 

Outcomes:  Several outcomes will be assessed: 

First, we shall assess the risk glycemic progression defined as: (1) the occurrence of prediabetes or type 2 

diabetes at examination 2 or examination 3 in participants who had normal glucose tolerance (NGT) at 

baseline; or (2) the occurrence of type 2 diabetes at examination 2 or examination 3 in participants who had 

prediabetes at baseline. Second, we shall assess the risk of incident dysglycemia defined as (1) the 

occurrence of prediabetes or type 2 diabetes at examination 2 or examination 3 in participants who had 

normal glucose tolerance (NGT) at baseline. Type 2 diabetes is defined as (1) FPG ≥ 126 mg/dL; or (2) 

HbA1C ≥ 6.5%; or (3) self-reported use antidiabetic medications.(18) Prediabetes is defined as: (1) FPG 

between 100 and 125 mg/dL or (2) HbA1C between 5.7 and 6.4%;  and (3) no self-reported use antidiabetic 

medications. NGT is defined as (1) FPG < 100 mg/dL, and (2) HbA1C < 5.7%; and (3) no self-reported use 

antidiabetic medications (18). 

Statistical analyses:  

We shall compare the baseline characteristics of participants with and without glycemic progression using 

the t-test, Kruskal-Wallis test or χ2 test as appropriate. Plasma leptin, adiponectin, adiponectin-to-leptin 

ratio, and hsCRP will be analyzed as both continuous variables and quartiles. For the analysis as 

continuous variables, the values will be log transformed as a result of their skewed distribution. We shall 

use multivariable Poisson regression with robust variance estimation to generate risk ratios (RRs) and 
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associated 95% confidence intervals (CIs) for glycemic progression and incident dysglycemia. Regression 

models will be constructed in a hierarchical fashion adjusting for age, sex (model1 ); model 1 with 

additional adjustment for education, current smoking, and physical activity levels (model 2). We shall 

further assess models with subsequent adjustment for BMI, and WC separately. A two-sided p-value of 

<0.05 will be considered statistically significant for all analyses. 
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