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4. Rationale:  
  
Atrial fibrillation (AF) is the most common arrhythmia, and its incidence and prevalence 
continue to increase.1 The Framingham Heart Study (FHS) indicated that the prevalence of AF 
has increased 3-fold over the last 50 years, and the worldwide prevalence is expected to double 
or triple by 2050 based on 2021 estimates.1,2 While increased awareness and enhanced detection 
of AF have contributed in part to these increases, the aging population has significantly increased 
the burden of AF as age is the most important risk factor for AF. 
 
Alcohol intake has been associated with AF both in acute settings and in long-term 
consumption.3,4 Acute alcohol consumption has direct effects on cellular, autonomic, and 
electrophysiological functions involved in arrhythmogenicity. Long-term heavy alcohol 
consumption has direct effects on left atrial substrate including left atrial remodeling, dilation, 
and fibrosis as well as indirect effects via interactions with other AF risk factors such as 
hypertension and cardiomyopathy. However, results on light-moderate long-term alcohol intake 
have not been as conclusive.5,6 Furthermore, previous literature addressing alcohol intake and AF 
in elderly populations is limited. Only one study specifically focused on a population of adults 
≥65 years in the U.S. which concluded that current moderate alcohol consumption was not 
associated with risk of AF and former drinking was associated with higher risk.7 A previous 
ARIC study addressed the association of alcohol intake and incident AF in participants aged 45-
64 years old and found that, among former drinkers, the number of years of drinking and the 
amount of alcohol consumed were associated with increased risk of AF. However, among former 
drinkers, they also found that a longer duration of abstinence was associated with a decreased 
risk of AF. Additionally, their results indicated that former drinkers were at higher risk compared 
to never drinkers and current drinkers.8 
 
To further explore and confirm these findings, this study will investigate the understudied 
population of patients ≥65 years who are at increased risk of incident AF. Additionally, we hope 
to better characterize the relationship between more detailed characteristics of abstinence among 
former drinkers including number of years of drinking, number of years of abstinence, and 
amount of alcohol consumed. We hypothesize that former drinkers and current drinkers will have 
a higher risk of incident AF than non-drinkers. We hypothesize that, within the former drinkers, 
the number of years of abstinence will be associated with decreased risk of AF and that the 
number of years of drinking and amount of alcohol consumed with be associated with increased 
risk of AF. 
 
 
5. Main Hypothesis/Study Questions: 

1. What is the association between alcohol intake history in early-to-mid adulthood and the 
incidence of atrial fibrillation among the elderly (≥65 years) in the ARIC cohort? 

2. In former drinkers, what is the association between characteristics of alcohol intake 
history—number of years of drinking, amount of alcohol consumed, and number of years 
of abstinence—and the incidence of atrial fibrillation? 
 

We hypothesize that there will be: 
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• a higher risk of incident AF for former drinkers and current drinkers than never 
drinkers. 

• a higher risk of incident AF for current drinkers than former drinkers. 
• within former drinkers, a lower risk of incident AF with fewer years of drinking, 

lower amount of alcohol consumed, and more years of abstinence.  
 
 
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 
Cohort study starting from visit 5 

2. Inclusion/Exclusion 
Inclusion 

• Participants attending visit 5 
Exclusion 

• Participants with prevalent AF at visit 5 and missing information on alcohol 
consumption history. 

o Prevalent AF will be determined via study ECGs and hospital discharge 
codes (ICD-9-CM: 428.3x, ICD-10-CM: I48.x) 

• Standard ARIC exclusions by race/center: non-White and non-Black participants, 
non-White participants from the Minnesota and Washington County sites. 

 
3. Main Independent Variable (Alcohol Intake) 

Alcohol intake will be assessed from the ARIC Smoking and Alcohol Use Form from 
visit 5. Participants were asked 1) if they had ever consumed alcoholic beverages, 2) if 
they presently drink alcoholic beverages, 3) approximately how many years ago they 
stopped drinking, 4) how many and what type of alcohol they consumed daily and 
weekly. 
Participants will be stratified on their responses on drinking status: never drinker, former 
drinker, and current drinker. 
Amount of alcohol consumed weekly will be calculated assuming the following alcohol 
content: 4oz wine (10.8g), 12oz beer (13.2g), 1.5oz hard liquor (15.1g)8,9 

Weekly alcohol consumption will be stratified into 4 cohorts:10,11 

 Light drinkers: ≤1 drink per week 
 Moderate drinkers: 2-7 drinks per week 
 Heavy drinkers: 8-14 drinks per week 
 Excessive drinkers: ≥ 14 drinks per week 
 

4. Outcome 
Incident AF between visit 5 (2011-13) and 2019. 
Atrial fibrillation will be identified via hospital discharge codes (ICD-9-CM: 428.3x, 
ICD-10-CM: I48.x) not occurring in the context of cardiac surgery and from death 
certificates with AF as an underlying or contributing cause of death (ICD-10: I48)8,12 
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5. Covariates 
Age, sex, race/center, education, prevalent CVD (CAD, HF, stroke), cardiovascular risk 
factors (systolic and diastolic BP, HDL-C, LDL-C, use of antihypertensive medications, 
use of anticoagulants, diabetes, smoking, body mass index) at visit 5 will be considered 
as potential confounders. Covariates will be defined based on previous ARIC study 
analyses and/or ACC/AHA guidelines.8 

 
6. Statistical Analysis 

Continuous variables with normal distribution will be reported as means ± SDs. 
Continuous variables with non-normal distribution will be reported as medians with 
IQRs. 
Categorical variables will be reported as frequencies with percentages. 
Associations between drinker status and past drinking characteristics and incident AF 
will be analyzed via Cox proportional hazard models both before and after controlling for 
potential confounders listed above. Additionally, the proportional hazards assumption 
will be assessed using Kaplan-Meier versus predicted survival plots and log-minus-log 
survival plots.8 

Within former drinkers, longitudinal data of number of years of drinking, number of 
years of abstinence, and amount of alcohol consumed (to be analyzed as categorical 
variable with 4 cohorts as described above) will be analyzed via Cox proportional hazard 
models. 
Statistical analysis will be conducted in SAS software (Version 9.4; SAS Institute, Cary, 
NC, US). 
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