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4. Rationale:

Atrial fibrillation (AF) is becoming an increasing concern within the United
States. With the current U.S. estimate at over two million individuals, AF is predicted to
double its current prevalence by 2050." In addition to being the most frequent cardiac
arrhythmia observed in clinics, AF has been associated with increased risk of
cardiovascular disease (CVD), heart failure, stroke, and overall mortality,? and those with
AF are nine times more likely to die within the first four months after the AF event than
those without AF.> Various studies have examined potential risk factors of AF to gain a
better understanding of its predictors. Some of the known AF risk factors are age,
gender, white race, cigarette smoking, hypertension, obesity, diabetes, heart failure,
coronary heart disease (CHD), left ventricular hypertrophy, metabolic syndrome, and
inflammatory biomarkers.>**®

AF and other CVDs share many common risk factors.? However, while lower
socioeconomic status (SES) has been associated with a higher risk of CVD overall,® we
observe that the association of SES and AF has not been investigated to date.
Accordingly, this analysis of the ARIC study would be the first to prospectively explore
SES and the incidence of AF over time to determine if the same inverse association exists
between SES and AF risk.

In addition, the race-specific associations between SES and AF risk can be
analyzed within the biracial ARIC population. Because many of the studies examining
risk factors for AF were based on predominately white populations,® it is important to
determine if the SES-AF association is the same or different between African-Americans
and whites. Overall, the incidence of AF is lower in African-Americans'*° even though
they have higher stroke rates and a higher prevalence of risk factors for AF and stroke.'*
Lower diagnosis of AF cases in African-Americans due to poorer access to healthcare
and lower overall SES have been hypothesized as potential explanations for the lower AF
incidence in African-Americans. However, if lower SES is associated with higher AF
risk in both whites and African-Americans along with the racial difference in AF risk
being observed within levels of SES, we could assume that lower SES in African-
Americans may not explain the observed racial difference in AF incidence between
whites and African-Americans.



5. Main Hypothesis/Study Questions:
Aim #1: To determine if SES is associated with the incidence of AF in the ARIC study.

Aim #2: To determine if race (white vs. African-American) modifies the association
between SES and AF.

We hypothesize that individuals with lower SES will have an increased risk for AF. In
addition, we hypothesize that the SES-AF association will be present and of a similar
magnitude in white and African-American individuals.

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:
A follow-up data analysis will be conducted utilizing longitudinal data from the ARIC

cohort, using visit 1 as baseline.

Inclusion/exclusion criteria:

We will exclude individuals with prevalent AF or atrial flutter at baseline based on
electrocardiogram (ECG), missing baseline ECG data, missing SES variables at visit 1
and other covariates, with a race other than white or African-American, and non-whites
from the Minnesota and Washington County sites.

Variables of interest:

Main outcome of interest: Atrial fibrillation incidence

The time to incident AF cases from baseline through December 31, 2007, will be the
main outcome variable. Incident AF cases were ascertained from three sources: ECGs
completed during the study exams, ICD-9 codes of 427.31 or 427.32 from hospital
discharges, and death certificates that include AF as a cause of death (ICD-9 code 427.3
or ICD-10 code 148). AF incidence date will be defined as the date of the first ECG
showing AF, the first hospital discharge date for an AF or atrial flutter diagnosis, or date
when death occurred due to AF, whichever occurred first.*”’

Main independent variable of interest: Socioeconomic status

In the ARIC study, SES was assessed at baseline through education level and family
income. Each variable will be modeled separately to assess the association between SES
and AF. The six categories for education level are 8" grade completed or less, some high
school, high school degree, vocational school, college, and graduate/professional school.
Total family income is categorized into eight groups: under $5000, $5000-$7999, $8000-
$11,999, $12,000-$15,999, $16,000-$24,999, $25,000-$34,999, $35,000-$49,999, and
over $50,000. Due to the number of categories for each variable, the analysis may



involve combining some categories with smaller count totals together, but this collapsing
of categories will depend on the variable’s overall distribution.

Covariates

From visit 1, other measured covariates to be included in this analysis are age, gender,
study site, race, body mass index, smoking status, drinking status, systolic blood pressure,
diastolic blood pressure, antinypertensive medication use, diabetes mellitus, and a history
of stroke, heart failure, or CHD.

Statistical analysis:

Cox proportional hazards models will be used to determine the association between SES
(education and income as separate models) and incident AF. The following models will
be used to analyze the association between SES and AF risk:

e Model 1: adjustment for age, gender, and race

e Model 2: Model 1 + adjustment for study site, diabetes, systolic blood pressure,
diastolic blood pressure, use of antihypertensive meds, smoking status, drinking
status, body mass index

e Model 3: Model 2 + history of heart failure, CHD, and stroke

e Model 4: Model 3 + incidence of heart failure and CHD as time-dependent
covariates

Effect modification will also be evaluated by age, gender, and race conducting stratified
analysis and including multiplicative terms between the effect modifier and SES
measures in the models.

We expect to include more than 1500 incident events of AF, which will provide sufficient
power to study the association of SES with AF risk in the entire sample. However,
limited power might exist to study race-specific associations, particularly in African-
Americans.

Strengths and limitations:

Strengths of the study include the large sample size and power to measure associations
between SES and AF and the sizable sample of African-Americans to evaluate risk
factors of interest in relation to AF. However, there are a couple of limitations.
Although hospital discharge codes being used for identifying incident AF cases have
shown to be valid,” there is some likelihood of AF cases being missed in outpatient
settings. In addition, there may be some misclassification of the SES exposure if SES
levels happened to change over time.
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