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4. Rationale:  
 Atrial fibrillation (AF) is one of the more common types of cardiac arrhythmia found in 
developed countries.1 In addition to an aging population, the high prevalence of AF in the United 
States could be linked to the high prevalence of conditions such as hypertension, elevated blood 
glucose levels, obesity, and physical inactivity found within the country.2 The relationship 
between physical activity (PA) and AF is less clear when compared to other risk factors, 
especially in elderly populations. The treatment of elderly patients with AF must be well-
managed since older people are at higher risk for comorbid conditions such as stroke and heart 
failure.2 Having an understanding of how physical activity, as a risk factor for atrial fibrillation, 
affects the elderly population will allow us to allocate proper resources in order to reduce the 
burden of AF on this population. Additionally, examining AF among the elderly population is 
important given that the prevalence of AF increases significantly with each decade of life.3 

 

 Although the effect of physical activity on the incidence of AF has been studied, 
contradictory results have been reported. Such discrepancies may reflect the different effects of 
various types of PA upon AF, as well as gender interactions. Moreover, studies of the association 
between PA and AF in a community-based setting are limited in elderly populations. Physical 
activity has been shown to reduce the burden of AF.4 In an older cohort, low to moderate PA has 
been associated with a lower incidence of AF compared to no exercise, but high-intensity PA 
was not significantly associated with a lower incidence of AF.5 It is possible that PA can reduce 
the risk of AF since it has been established that exercise is able to reduce obesity and 
hypertension which are known risk factors of AF. However, there is no clear answer as to how 
physical activity and AF are related. The association is likely a non-linear relationship.5 Another 
source describes a reduced risk of AF among older women who exercised regularly,6 but it is 
unknown whether the same effect will be present in a male cohort. Further research of this 
association is especially crucial given that the elderly population has the greatest risk of AF.3 The 
results of this study can be utilized by public health organizations to develop lifestyle guidelines 
for elderly people and other groups who are deemed at-risk for AF.  
 
 It is well-known that social factors tied to race and ethnicity can contribute to the overall 
health of a demographic group, and analyzing race-stratified measures of the association between 
physical activity and AF risk may help characterize racial differences in cardiovascular health. 
Moreover, having an understanding of how PA is associated with AF among different racial and 
ethnic groups will aid professionals in the creation of health information materials that are 
specific to these groups. With this study we hope to utilize data from this elderly population in 
order to fill in the gaps regarding the association between physical activity and atrial fibrillation 
in the elderly population. 
 
 
 
5. Main Hypothesis/Study Questions: 
The following questions will be addressed: 

1. What is the association of physical activity with the risk of atrial fibrillation among 
the elderly in the ARIC cohort?  

2. How does the association differ when stratified for race/ethnicity and sex? 
 



We hypothesize that there will be a lower risk of atrial fibrillation among elderly members of the 
cohort that have higher levels of activity compared to those with lower levels of physical 
activity. We also hypothesize that there will be meaningful differences in the association 
between physical activity and risk of AF when stratified for race/ethnicity. 
 
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). 

1. Study Design 
Prospective cohort starting follow up at visit 5. 

2. Inclusion/Exclusion 
The analysis includes participants attending visit 5 and providing information on 
physical activity. We will exclude individuals with prevalent AF, and those from 
races other than white and black, and the few non-whites from the Minnesota and 
Washington County sites 

3. Main independent variable (physical activity) 
Three levels of physical activity will be examined within this cohort: low, medium, 
and high intensity. The intensity level for each participant will be determined based 
on the answers given for the ARIC/Baecke questionnaire.7 The questionnaire’s three 
components, sports and exercise, work, and leisure will be used to assess the 
intensity of each observation’s activity level. Levels of physical activity will be 
further examined for each racial/ethnic group. 

4. Outcome 
Incident AF between visit 5 and end of 2017. Incident AF is defined according to 
standard ARIC criteria between visit 5 and the end of 2017. Specifically, AF was 
identified from hospital discharge codes ICD9CM 427.3x and ICD10CM I48.x not 
occurring in the context of cardiac surgery, and from death certificates with AF as 
underlying or contributing cause of death (ICD10 I48).8  

5. Other Covariates 
Other factors will be looked at as possible confounders during analysis. Smoking 
and alcohol use will both be examined given that both are associated with atrial 
fibrillation,9,10 and both may be associated with physical activity. We will also adjust 
for age, sex, race/center, and education. Risk factors such as systolic and diastolic 
blood pressure, diabetes, prior history of cardiovascular disease (coronary heart 
disease, heart failure, stroke), and body mass index will be included as covariates in 
additional analyses, since they can be confounders but also could be affected by 
physical activity. Finally, we will evaluate physical function as a potential 
confounder between physical activity and AF risk, adjusting using the score in the 
Short Physical Performance Battery (SPPB). 

6. Statistical analysis  
Statistical analysis will be conducted using SAS 9.4 statistical software. The elderly 
population within the cohort is defined as individuals age 65 or older (all 
participants at visit 5 were in this group). Physical activity assessed using the 
ARIC/Baecke questionnaire will be categorized in low, medium and high levels 
based on tertiles of minutes per week of moderate and vigorous physical activity. 
Time-to-event analysis will be performed using a Kaplan-Meier estimate. Cox 



regression models will be used to calculate hazard ratios and 95% confidence 
intervals for medium compared to low-intensity activity and high compared to low-
intensity activity.  Moreover, hazard ratios will be compared among white and black 
subgroups as well as among men and women. Analyses will adjust for covariates 
listed above. We will also conduct stratified analyses by sex and race. 
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