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4. Rationale:



Sedentary life style with insufficient habitual physical activity has been associated with multiple
health related problems, such as obesity, fatal and non-fatal cardiovascular disease, type 1l
diabetes and other metabolic syndromes'=. Prior epidemiological evidence has demonstrated a
dose response relationship of moderate to vigorous intensity physical activity (MVPA) with
multiple health outcomes including all-cause mortality*, however, the biological mechanism
remains unclear. Human metabolome, throughout characterization of small molecule
metabolites, may enhance the understanding of association between physical activity and
alternation of human metabolism?°®.

To date, few studies have described the associations between physical activity and various
circulating metabolites. Xiao et.al reported that 11 metabolites, including 2-hydroxybutyrate
(AHB), mannose, betaine, threonate, tiglyl-carnitine, gamma-glutamylvaline and metabolites in
the valine, leucine and isoleucine metabolism pathways (3-methyl-2- oxovalerate, 3-methyl-2-
oxobutyrate, isoleucine, valine and 2-hydroxy-3-methylvalerate), were associated with total
activity in Asian population®. A study by Kujala et al. reported that isoleucine, glucose,
glycoprotein and lipids linking with physical activity in European population®. No study has
investigated the associations between physical activity and metabolites in African-Americans
(AAs), who have a higher rate of morbidity and mortality (i.e. obesity’, diabetes®, and
cardiovascular disease®) compared to European-Americans (EAs) in U.S. The identification of
metabolic makers in circulating system that relate to physical activity and further understand
their potential biological mechanisms, may help establish potential interventions.

Here, we propose to evaluate the cross-sectional association of physical activity with serum
metabolites in 2472 AAs and 1551 EAs enrolled in the Atherosclerosis Risk in Communities
(ARIC) study. Data collected at the Visit 1 (1987-89) when the cohort was aged 45 to 64 years
will be used to address the study questions and hypotheses.

5. Main Hypothesis/Study Questions:

1. Serum metabolite levels are associated with higher reported leisure time MVPA (MET-hr-wk
1Y independent of traditional risk factors, such as sex, gender, body mass index (BMI), kidney
function and smoking.

2. Serum metabolite levels are associated with being classified as Ideal Physical Activity based
on the Life's Simple 7 metric independent of traditional risk factors, such as sex, gender, BMI
and smoking.

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:
This study is a cross-sectional study design using information from both EAs and AAs in the
ARIC study visit 1.

Exclusion criteria:



The individuals will be excluded from this study, whose metabolites data and physical activity
information are missing, as well as other covariates.

Variables:

Outcome variables:

1) Reported leisure-time MVPA. The summary variable rescored to be expressed as
MET-hr-wk* will be used *°.

2) AHA Recommendations for Ideal Physical Activity (from Life's Simple 7) will be
analyzed as an ordinal variable, classing as poor (0 min/wk of moderate or vigorous
exercise), intermediate (1 to 149 min/wk of moderate intensity or 1 to 74 min/wk of
vigorous intensity or 1 to 149min/wk moderate plus vigorous intensity), and ideal (>150
min/wk of moderate intensity or >75 min/wk of vigorous intensity or >150 min/wk of
moderate plus vigorous intensity).

Exposure variables: 245 named metabolites primarily
Metabolites will be excluded if satisfying the following:
1) Only detected in one batch;
2) The proportion of missing value of the samples is higher than 25% in either batch;
3) The Pearson correlation coefficient between Batch 1 (2010) and Batch 2(2014)
measurements on the same stored sample is less than 0.3.

Covariates:
Age, gender, study center, race, BMI, cigarette smoking (current smoker, former smoker, and
never smoker), estimated glomerular filtration rate (eGFR) and batch effect.

Statistical data analysis:

Statistical analysis will be conducted within AAs and EAs respectively followed by fix-effect
inverse variance meta-analysis. Metabolites will be winsorized at 1% and standardized (mean =
0. SD = 1) prior to the analyses. Linear regression will be conducted in each race group adjusting
for age, gender, BMI, cigarette smoking status, center, eGFR, and batch effect (if applicable) for
total sport physical activity and MVPA respectively. In terms of meeting criteria of AHA
Recommendations for Ideal Physical Activity, ordinal logistic regression will be applied
following the same analytical strategy mentioned above. The Benjamini—Hochberg procedure
(BH step-up procedure) will be used to control false discovery rate (FDR) at level of 0.05 to
correct for multiple testing. We will evaluate the consistency across all three different measures
of physical activity, and examine the correlations among significant metabolites (i.e. significant
in each measures). We will also examine the potential effect modification by sex using stratified
analysis and interaction term.
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