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October 1).  A final manuscript will be submitted for publication before the 
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4. Rationale:  
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Atrial fibrillation (AF), the most common arrhythmia in clinical practice, affects 
more than 2 million individuals in the US.1  This number is expected to increase 
with population aging and an increased prevalence of some cardiovascular risk 
factors.2  AF has been associated with a higher risk of overall mortality, ischemic 
stroke, and heart failure.3-7  However, a majority of these studies have been 
conducted in mostly white populations.  The impact of AF on mortality and 
cardiovascular disease (CVD) in African Americans is not well defined.  This is 
particularly relevant given the higher incidence of CVD in African Americans 
compared to whites.8 
 
We propose to use data from the ARIC cohort to estimate the impact of new-
onset of AF on subsequent risk of CV outcomes, particularly stroke, and overall 
mortality in whites and African Americans separately. 
 

5. Main Hypothesis/Study Questions: 

 

Aim 1: To calculate all-cause mortality rates in whites and African American with 
and without AF. 
 
Aim 2: To estimate the association between AF and all-cause mortality in whites 
and African Americans after accounting for differences in CV risk factors. 
 
Aim 3: To calculate rates of stroke, heart failure, and CHD in whites and African 
Americans with and without AF 
 
Aim 4: To estimate the association between AF and stroke, heart failure, and 
CHD in whites and African Americans after accounting for differences in CV risk 
factors. 
 
 We hypothesize that all-cause mortality, stroke, CHD, and heart failure 

rates will be higher in individuals with AF compared to those without AF in 
both racial groups. 

 We hypothesize that the difference in all-cause mortality, stroke, CHD, 
and heart failure rates associated with AF will be larger in African 
Americans than whites, given the higher CV risk in the former. 

 We hypothesize that AF will be associated with a higher risk of all-cause 
mortality, stroke, CHD, and heart failure even after adjustment for CV risk 
factors, and that this association will be of similar magnitude in both whites 
and African Americans. 

 

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 



Prospective analysis of the ARIC cohort 
 
Exclusion/inclusion criteria 
For all analysis, we will exclude individuals with prevalent AF, those with low 
quality or missing ECG, and will apply the usual exclusion criteria by race/center 
(nonwhites in the Minnesota and Washington Co centers, nonwhite or non-
African-American in Forsyth Co). 
 
For each outcome, we will apply additional exclusion criteria: 

 All-cause mortality: no additional exclusion criteria 

 CHD: prevalent CHD at baseline 

 Heart failure: prevalent heart failure at baseline 

 Stroke/ischemic stroke: prevalent stroke at baseline 
 
Main exposure variable 
New onset of AF, identified from study ECGs, hospitalizations, or death 
certificates.9  AF associated with cardiac surgery will not be included. 
 
Main outcome variables 

 All-cause mortality 

 Total stroke 

 Ischemic stroke [numbers by race might be too small to study this 
outcome] 

 Heart failure 

 CHD (defined as definite or probable MI, or fatal CHD) 
 
Other variables 
Variables to be consider as covariates in the models include: race, age, sex, 
center, education, body mass index, smoking (current, past, never; pack-years), 
hypertension (systolic blood pressure, use of antihypertensive medications), 
diabetes, alcohol intake, hypercholesterolemia (total cholesterol, LDL-cholesterol, 
use of lipid lowering medications).  We will use information from baseline and 
follow-up visits. 
 
Statistical analysis 
Aims 1 and 3 
For each different outcome (all-cause mortality, stroke, heart failure, CHD), 
person-time will be computed from baseline to event occurrence or censoring, 
and assigned to the AF group starting on the date of the first diagnosis of AF for 
individuals who developed AF during follow-up.  Otherwise, person-time will be 
assigned to the non-AF group (from baseline to AF diagnosis in those who 
developed AF; from baseline to end of follow-up in those who did not develop the 
arrhythmia).  Incidence rates will be calculated dividing the number of events by 
the AF-exposed person-time and non-AF-exposed person-time.  Calculations will 
be performed separately for whites and African Americans, standardizing by age 
and sex using the overall ARIC age/sex distribution as standard population.  If 



the number of events is sufficient, we will calculate age, sex and race-specific 
rates by AF status.   
 
Aims 2 and 4  
We will use Cox proportional hazards models with AF as a time-dependent 
exposure to determine the association of AF incidence with death and other CVD 
outcomes.  We will run race-specific models adjusting initially for age and sex, 
and then additionally adjusting for other variables, using them as time-dependent 
covariates if appropriate.  In individuals developing AF, time-dependent 
covariates will be updated up to the AF diagnosis but not afterwards (to avoid 
adjusting for potential mediators). 
 
Limitations 
Two major limitations can be highlighted: 

1. AF ascertainment is mostly based on hospital discharge codes.  
Therefore, it is probable that some AF events will be missed (if only 
identified and managed in outpatient setting) and that the date of AF onset 
is not accurate for a proportion of cases. 

2. The number of some events by race (e.g. stroke) could by limited, leading 
to imprecise estimates of rates and hazard ratios. 

These limitations will be properly acknowledged in the manuscript. 
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