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A. Brief 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):

Nationwide, the prevalence of obesity increased among women from 2005 through 2014. Furthermore, the
prevalence of obesity increased between the age groups of 25-39 and 40-59 years among men and women and
then declined for those = 60 years, except for African American women, among the prevalence of obesity did not
decrease in this group. Possible reasons for these trends are not clear. One challenge in analysis of variations in
prevalence of obesity is that BMI does not distinguish between phenotypes, body composition. To address this
challenge, several alternate measures that correlate better with upper body adiposity are proposed: waist
circumference and waist-to-height ratio. Whether recently observed variations in obesity with age are evident for
African Americans when obesity is defined by measures of central adiposity is unclear. Analyses of obesity
prevalence using measures of central adiposity are insightful as such measures tend to correlate better than BMI
with biomarkers associated with risk of diabetes, namely high-sensitivity C-reactive protein (hsCRP), insulin
resistance, and blood glucose levels (FPG and hemoglobin Alc). Whether changes in prevalence of central adiposity
with age correlate better with changes in levels of these biomarkers than changes in prevalence of obesity defined
by BMI among African Americans is unclear. We aim to examine age-related variations in: (1) prevalence of obesity
among Jackson Heart Study participants using BMI and measures of central obesity; and (2) levels of hsCRP, insulin
resistance, and blood glucose measures in relation to obesity.

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

Obesity (i.e., body mass index (BMI) = 30 kg/m2) is a major global health challenge given its associated health risks
and increased prevalence worldwide (1). Analyses of changes in prevalence of obesity over the period from 2005
through 2014 in the United States using NHANES data showed significant increasing linear trends among women
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for overall obesity and for class 3 obesity (BMI = 40 kg/m2) but not among men (2). Furthermore, the prevalence
of overall obesity (BMI = 30 kg/m?2) increased between the age groups of 25-39 and 40-59 years among men and
women and then declined in the age group of = 60 years, except for African American women, among whom the
prevalence of obesity did not decrease in the oldest age group. Possible reasons for these trends and age-related
variations in obesity are not clear but are important to elucidate as such variations in obesity prevalence may
provide insights into variation in underlying potential drivers (e.g., physical activity, diet, cigarette smoking,
menopause status) and future changes in outcomes (e.g., diabetes, hypertension, heart failure). One challenge in
analysis of variations in prevalence of obesity based on BMI is that BMI does not distinguish between phenotypes
that differ in body composition (i.e., in distribution and amount of adipose tissue) (3). Changes in prevalence of
obesity as defined by BMI may reflect changes in fat-free mass (i.e., muscle, bone), fat mass (visceral and
subcutaneous adipose tissue), as well as changes in size and composition of upper and lower body compartments
(e.g., abdomen, thighs) and decrease in height with age. To address this challenge, several alternate measures that
correlate better with upper body adiposity have been proposed, including: waist circumference, waist-to-hip ratio,
and waist-to-height ratio. Whether recently observed trends in prevalence of obesity with age in the United States
(1) are also evident for obesity as defined by measures of central adiposity among African Americans is unclear.
Analyses of variations in obesity prevalence using measures of central adiposity may be less subject to artifacts than
using BMI as the former are likely to be influenced less by age-and sex-related variations in fat-free muscle mass
than BMI. Measures of central adiposity correlate better than BMI with biomarkers associated with risk of diabetes
(4, 5, 6), namely high-sensitivity C-reactive protein (hsCRP), insulin resistance, and blood glucose levels (i.e.,
fasting plasma glucose [FPG]) and hemoglobin Alc [Alc]). However, whether changes in prevalence of central
adiposity with age correlate better with changes in levels of these biomarkers than changes in prevalence of obesity
defined by BMI among African Americans is unclear. The prevalence of obesity as defined by BMI is reported to be
higher among African Americans than among other race/ethnicity groups in the United States (2). However, JHS
participants with a higher prevalence of BMI-defined obesity than Framingham Study participants are noted to have
lower levels of visceral adiposity (7, 8), suggesting that BMI may not be a reliable measure of unhealthy obesity
among African Americans. As obesity is a major public health problem for African Americans given the high
prevalence of obesity and burden of cardiometabolic risk in this population (8, 9), it is important to identify practical
and reliable measures of obesity with which to monitor prevalence of central obesity among African Americans. This
study aims to show that measures of obesity based on waist circumference are better than BMI for evaluating and
monitoring age-related variations in obesity and in levels of biomarkers of risk for diabetes among African Americans
in Jackson, MS.

C. Research Hypothesis

1. The prevalence of obesity as defined by the BMI increases with age up to about 60 years and then declines. 2.
The prevalence of obesity as defined by measures of waist circumference adjusted for height shows less variation
with age and gender than the prevalence of obesity defined by BMI. 3. Levels of biomarkers associated with diabetes
correlate better with measures of central obesity than with measures of overall obesity defined by BMI.

C. Study Design

Cohort
Other (specify):

D. Inclusions

D. Exclusions
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E. Brief Statistical Analysis Plan and Methods:

(Including power calculations, if necessary.)

We will conduct separate cross-sectional analyses of measures of obesity with age and diabetes correlates with data
from Exam 1. Data to be requested Variable Exam 1 Age x Gender x BMI x Waist circumference x Waist to height
ratio x hsCRP x HOMA-IR x Fasting plasma glucose x Hemoglobin Alc x Menopause status x Pre-diabetes x Diabetes
x Diabetes medications x Smoking status x Physical activity category x Definitions General obesity: Overall obesity:
BMI = 30 kg/m2 Overweight: 25 kg/m2 = BMI < 30 kg/m2 Reference: < 25 kg/m2 Class 3 obesity vs. ref (< 25
kg/m2): Class 3 obesity: BMI = 40 kg/m2 Central obesity: quartiles of waist circumference and waist to height ratio
will be compared with bottom quartile Age categories: 20 - 39 years, 40-59 years, = 60 years Analysis plan 1.
Prevalence of obesity as defined by the BMI increases with age up to about 60 years and then declines. a. Plots of
obesity prevalence (y-axis) vs. age (x-axis, continuous), stratified by gender b. Plots of BMI (continuous) (y-axis) vs.
age (x-axis, continuous), stratified by gender c. Tables of prevalence of obesity by age (groups) and gender d.
Multinomial regression for 3 categories of obesity and age (continuous), adjusted for smoking and physical activity,
stratified by gender e. Logistic regression for class 3 obesity (vs. reference) and age (continuous), adjusted for
smoking and physical activity, stratified by gender 2. The prevalence of obesity as defined by measures of central
obesity shows a smaller variation with age than with measures of general obesity defined by BMI. a. Scatter plots of
each measure of central obesity with age (continuous), stratified by gender b. Tables of quartiles of each measure of
central obesity with age (groups), stratified by gender c. Multinomial logistic regression of quartiles of each measure
of central obesity with age (continuous), adjusted for smoking and physical activity, stratified by gender 3. Levels of
biomarkers associated with risk for diabetes correlate better with measures of central obesity than with measures of
general obesity defined by BMI. a. Separate scatter plots of each biomarker (In transformed if distribution skewed)
with each measure of central obesity (continuous, standardized), stratified by gender. b. Linear regression of each
biomarker (In transformed if distribution skewed) with quartiles of each measure of central obesity, adjusted for age
(continuous), smoking and physical activity, stratified by gender We will also consider possible effect modification of
age related variations in obesity and diabetes correlates by menopause and diabetes medication status.
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