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Abstract

Background—A lower prevalence of atrial fibrillation (AF), but paradoxically higher burden of 

cardiovascular disease risk factors, has been observed among African Americans compared to 

Whites in studies of AF identified by mostly 12-lead electrocardiograms (ECGs), and clinically.

Methods—We performed 48-hour ambulatory electrocardiography (aECG) in a biracial sample 

of 1193 participants in the Atherosclerosis Risk in Communities (ARIC) (mean age=78 years, 

62% African Americans, 64% female). Atrial fibrillation was identified from aECG, study visit 

ECGs, and discharge codes from cohort hospitalizations. We used covariate-adjusted logistic 

regression to estimate prevalence odds ratios for AF in African Americans versus Whites, with 

adjustment for sampling and non-response.

Results—African Americans were more likely than Whites to have hypertension and diabetes, 

but less likely to have CHD. The prevalence of AF detected by aECG or ARIC study ECG 

(adjusted for age and CHD) was lower in African Americans than Whites (2.7% versus 5.0%). 

White men had a higher (although not significant) AF prevalence of 7.8% compared to the other 

Corresponding Author: Laura Ross Loehr, MD PhD, Assistant Professor, University of North Carolina Chapel Hill, Department of 
Epidemiology, 123 West Franklin St., Building C, Suite 410, NC, USA 27514, Phone: (919) 966-8275, Fax: (919) 966-9800, 
Loehr@unc.edu. 

Disclosure
The authors do not have any conflicts of interest.

Conflict of interest statement: The authors declared no conflict of interest.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be 
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Am Heart J. Author manuscript; available in PMC 2020 October 01.

Published in final edited form as:
Am Heart J. 2019 October ; 216: 1–8. doi:10.1016/j.ahj.2019.06.017.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



race and gender groups at 2.3–2.8%. The adjusted OR for AF was 0.49 (0.24–0.99) comparing 

African-Americans to Whites. Findings were similar when AF was defined to include prior AF 

hospitalizations (OR=0.42, 0.25–0.72). There were no significant differences by race for 

asymptomatic or paroxysmal AF.

Conclusions—Atrial fibrillation was less prevalent in African American than White older 

adults, regardless of detection method. Although overall detection of new AF cases with aECG 

was low, future studies should consider longer term monitoring to characterize AF by race.
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Introduction

Atrial fibrillation (AF) is the most common sustained arrhythmia worldwide and a known 

risk factor for stroke, myocardial infarction and mortality.1–4 Despite an adverse risk profile 

for AF and a much higher risk of stroke and other outcomes in African Americans compared 

to Whites, a lower prevalence of AF in African Americans has been reported from multiple 

sources.5–9 It has been theorized that this paradox may be due to differential detection of AF 

by race.10 Because AF can be paroxysmal and asymptomatic, ambulatory 

electrocardiography is considered optimal for accurate ascertainment of AF. Most prior 

studies, however, have defined AF based on self-report, hospitalizations, administrative 

claims data, and/or 12-lead electrocardiograms (ECG), which may be insensitive to 

subclinical and intermittent AF.

The National Heart Lung and Blood Institute (NHLBI) therefore called for advancements in 

AF epidemiology through increased surveillance of AF in longitudinal studies, especially 

among non-White ethnic groups. In response, we examined the prevalence of AF in African 

Americans, including underreported, subclinical and manifest AF, in a study nested in the 

ongoing, mostly bi-ethnic and population-based Atherosclerosis Risk in Communities 

(ARIC) cohort, using 48 hour aECG monitoring for AF detection. To this study we added 

repeat 48-hour monitoring in a subset of participants to determine the degree to which AF 

prevalence estimates are influenced by length of aECG monitoring.

Methods

The data that support the findings of this study are available from the corresponding author 

or the ARIC study upon reasonable request. Research reported here was supported by the 

National Heart, Lung, and Blood Institute (NHLBI) of the National Institutes of Health 

(Loehr). The Atherosclerosis Risk in Communities study has been funded in whole or in part 

with Federal funds from the National Heart, Lung, and Blood Institute, National Institutes of 

Health, Department of Health and Human Services, under contract. Additional support was 
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provided by American Heart Association (Alonso), and from National Heart, Lung, and 

Blood Institute grants (Chen). Molly Wen assisted with the programming for the analysis for 

this manuscript.

Study population

This study is ancillary to the ARIC study, a longitudinal population-based cohort study of 

cardiovascular disease and its risk factors ongoing since 1987.11 Selected participants in the 

ARIC study were invited to participate in this ancillary study that included a brief clinic visit 

followed by 48-hour aECG monitoring. The ancillary study took place between 2014 and 

2016 at two of the four ARIC sites, Forsyth County, NC, and Jackson, MS. Participants were 

selected from among those that attended the fifth study visit (V5, 2011–2013) by a stratified 

random design that enriched for African Americans, and those with risk factors for AF. This 

feature increased efficiency and the precision of the estimates of AF prevalence. The 

sampling weights used in the analysis correspond to the (inverse of) the sampling fractions 

in order to estimate the prevalence in the source visit 5 ARIC study population. Eligible 

participants were African American and White participants from one of the two sites who 

had a V5 echocardiogram and electrocardiogram.12 Our goal was to recruit 825 African 

American and 400 White participants by stratified random sampling to enrich the study 

population with African Americans and individuals at high risk of AF. To this end, ARIC 

cohort members from both sites with AF risk factors considered to be high risk for AF 

(including a prior hospitalization for heart failure, a reduced ejection fraction (<50 %), or 

enlarged left atrial size (LAVI ≥32) on echocardiography) were all invited to participate in 

the study. Others that did not have one of the above mentioned AF risk factors were sampled 

at varying fractions. At the Forsyth County site, 100% of African Americans were invited, 

and 16–17% of White participants. At the Jackson ARIC cohort, which is exclusively 

African American, 61% of those not enriched for AF risk factors were invited to participate. 

See the analysis section regarding weighting of the analysis for sampling and nonresponse in 

order to estimate AF prevalence in the original ARIC study population.

Of the 1205 participants that consented for this study (68% of those contacted consented 

from Jackson, 53% of those contacted consented from Forsyth), 1193 were included in these 

analyses (742 African American, and 451 White). The following were applied: aECG 

transmission errors or drop-out (n=4), >5% time with noise on aECG (n=3), and aECG worn 

<46 hours (n=6); these categories are not mutually exclusive. Participants provided written 

informed consent, and the study was approved by the Institutional Review Boards at the field 

centers, Collaborative Studies Coordinating Center at the University of North Carolina at 

Chapel Hill, and the Epidemiologic Cardiology Research Center (EPICARE) at the Wake 

Forest University School of Medicine (Winston-Salem, NC, USA). A total of 101 

participants consented to repeat aECG within two months following the same protocol 

although other study measures such as anthropometrics or blood pressure, were not repeated. 

Dr. Loehr has full access to all of the data and takes full responsibility for the integrity of 

this manuscript and the associated data analysis.
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Study Measures

Anthropometric and blood pressure measurements were collected. Medications (names; 

strengths; units) used within two weeks of the exam were inventoried and therapeutically 

classified per V5 study protocol. In addition, questionnaires were interviewer administered 

to obtain medical history relevant to atrial fibrillation and arrhythmia. Participants reported 

the occurrence of AF signs and symptoms while wearing the aECG monitor with a 

standardized questionnaire. Body weight was measured to the nearest 0.1 kilogram, and 

height was recorded to the nearest centimeter. Three seated blood pressures were measured 

after a five-minute rest using an automated, oscillometric sphygmomanometer, and the last 

two measurements were averaged. Hypertension was defined as SBP ≥140 mm/Hg, diastolic 

blood pressure (DBP) ≥90 mm/Hg, or anti-hypertensive medication use. Creatinine was 

measured with a creatinase enzymatic method, and was used to estimate glomerular 

filtration rate (eGFR) using the 2009 CKD-EPID (CKD Epidemiology Collaboration) 

creatinine equation.13 Diabetes was defined as fasting glucose ≥ 6.99 mmol/L (126 mg/dL), 

non-fasting glucose ≥ 11.10 mmol/L (200 mg/dL), anti-diabetic medication use, or self-

reported physician diagnosis of diabetes. Prevalent coronary heart disease (CHD) was 

defined using the ARIC study visit data and ARIC cohort events surveillance through the 

date of the ancillary study visit. It includes myocardial infarction, coronary artery bypass 

surgery, and coronary angioplasty adjudicated by a panel of reviewers.14 Twelve lead ECGs 

were performed at all study visits and read at the EPICARE. Burden of premature atrial 

contractions (PACs) was defined from 48 hour aECG as presence of PACs for <1%, 1–5% 

(occasional) and >5% (frequent) of the 48 hour recording time period.

Ambulatory ECG

The aECG monitors were SEER Light Extend Compact Digital AECG Recorder (GE, 

Milwaukee, WI). Study staff attached 7 electrodes to the participant and placed the aECG in 

a carrying case that the participant could connect to a belt or wear using a strap across their 

body. Participants were instructed to continue with usual activities, but avoid getting the 

monitor wet. After 48 hours of wear, participants returned to the field center where the 

aECG data were downloaded and digitally transferred to the EPICARE Center for 

standardized processing with MARS™ Ambulatory ECG System Software, Version 8.0.2 

(GE, Milwaukee, WI), manual verification of atrial fibrillation/flutter, and determination of 

the percent of the 48-hour recording period during which participants were in atrial 

fibrillation/flutter.

Ascertainment of AF events by the ARIC study

The presence of AF prior to this ancillary study examination was ascertained by the ARIC 

study from ECGs from 5 prior study visits, and surveillance of hospitalization records since 

baseline (1987–1989) through 2013 for discharge diagnosis codes. All study visit ECGs 

identified as having AF were re-read by a trained cardiologist for confirmation. International 

Classification of Disease (ICD)-9-CM discharge codes were obtained from all 

hospitalizations. Hospitalizations were either self-reported or identified through ongoing 

hospital surveillance for cohort participant events. Hospitalizations with an ICD-9-CM 

discharge code for atrial fibrillation or atrial flutter (427.31 or 427.32) were considered an 
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AF event. Hospitalizations with an AF ICD-9-CM code occurring at the same time as a code 

for cardiac surgery were not considered an AF event.

Definition of Atrial Fibrillation

Two definitions of AF were considered in this analysis: 1) ECG (12 lead study visit ECG or 

aECG) detected AF and 2) hospitalized or ECG detected AF. The purpose of the first 

definition was to define AF similarly with standardized ECG measures across the race and 

gender groups such that ascertainment bias would not be a problem. Then we were able to 

compare the results to the second AF definition which includes hospitalized AF to see if 

ascertainment bias might be a contributor to the racial differences in AF prevalence. 

Specifically, AF was defined by atrial fibrillation or atrial flutter of any duration on 48 hour 

aECG or study visit ECG (at visits 1 through 5). As a more comprehensive definition of 

prevalent AF, we also included hospitalizations with an International Classification of 

Disease (ICD-9-CM) discharge code for AF or atrial flutter (427.31 or 427.32) since study 

baseline (1987–1988), as defined above.

Asymptomatic AF was assessed from the questionnaires administered to study participants 

after wearing the monitor. Atrial fibrillation was considered asymptomatic if the participant 

did not report any of the following symptoms while wearing the monitor: dizziness, fainting, 

or an irregular or racing heartbeat. Paroxysmal AF was defined as AF on 48 hour Holter that 

occurred <99% of the recording time.

Statistical analysis

All analyses were weighted to account for sampling fractions and the percentage of non-

response by site. Sampling fractions were thus based on race, study site, and presence of risk 

factors for atrial fibrillation and are described above under study population. The percentage 

of those contacted that chose not to participate (nonresponse) was ~32% from the Jackson 

site and ~47% from Forsyth County, NC. Weighted means, variances, and proportions (with 

95% confidence intervals (CIs) were calculated for characteristics of the study population, 

by race. Frequencies of AF (95% CIs) were estimated by race and gender from predicted 

probabilities using weighted logistic regression that accounts for the study sampling design 

and non-response, and adjusted for age and history of coronary heart disease. The 

characteristics of AF were described by race, including the frequencies of those that were 

asymptomatic, or had persistent AF. Weighted logistic regression (SAS Proc Surveylogistic) 

was used to estimate odds ratios comparing race groups (African American to a referent 

group of Whites) for the prevalence of AF, asymptomatic AF, and persistent AF adjusted for 

gender, prevalent CHD, diabetes, hypertension and age. All analyses were performed using 

SAS version 9.4.

Results

Approximately 55% of white participants and 67% of African American participants were 

female (Table 1). The mean age was similar between the groups (77–78 years). A higher 

percentage of African Americans had obesity, diabetes, or hypertension, whereas coronary 

heart disease was less prevalent among African Americans. The prevalence of AF identified 

Loehr et al. Page 5

Am Heart J. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



prior to placement of the aECG monitor, based on hospitalization ICD codes and ARIC 

study ECGs, was almost three times greater in Whites (8%) compared to African Americans 

(3%).

There were 61 occurrences of AF detected from 48 hour aECG recordings in White 

participants, and 28 in African American participants. Among those with AF on aECG, the 

percent of time in AF over the 48 hours is shown in Figure 1, stratified by race. The majority 

of AF events occurred for 75–100% of the 48 hour recording time period. As seen in Figure 

1, more White participants than African American participants were observed in the group 

with more persistent AF (75–100% of the time). Of note (data not shown), the hourly mean 

heart rate was over 100 beats per minute for at least one hour in 2 out of 26 White 

participants with AF and 3 out of 17 African American participants with AF. Among those 

with AF on aECG, 19% of Whites and 18% of African Americans reported experiencing 

symptoms during the time that they wore the aECG monitor (data not shown).

As part of the repeatability study, 101 participants returned for repeat 48 hour aECG 

monitoring. Atrial fibrillation was detected in 4 participants on repeat aECG monitoring; all 

were observed to have AF at the time of initial aECG monitoring, and there was none with 

AF initially that was not detected on repeat monitoring. Originally, we had planned to 

calibrate AF prevalence estimates based on the findings from this repeatability study (to 

address misclassification); calibration was not needed however, since no additional AF 

events were detected with extended ECG monitoring.

The prevalence of AF (defined broadly with ECG, aECG, and hospitalizations) adjusted for 

age and previously detected coronary heart disease was 11.0 % (95% CI: 8.1–14.9) in 

Whites, which was nearly two-fold higher compared to 5.8 % (95% CI: 3.9–8.5) in African 

Americans. White men had the highest AF prevalence at 12.7% (95% CI 8.7–18.4) followed 

by White women, then African American women, and African American men (Table 2). 

Considering AF that is present for 75–100% of the 48 hour, White men showed a higher 

frequency at 5.7% (95% CI: 3.3–9.9) compared to the next highest group of White women at 

1.6% (95% CI: 0.5–3.5), thus largely contributing to the differences seen here in by race 

(Figure). The prevalence of parosymsal AF (defined as <99% of time in AF) and 

asymptomatic AF was similar across the race and gender groups, although still marginally 

higher in White men. We also considered the prevalence of AF defined by aECG or ARIC 

study visit ECG in order to define AF consistently with standardized ECG measures across 

the race and gender groups and avoid ascertainment bias that might be introduced when 

hospitalizations are considered in the definition of AF (Table 2). When stratified by race and 

gender, we observed a similar relationship with this definition of AF prevalence, however 

three of the race and gender groups were in a narrow range of AF prevalence (2.3–2.8%), 

whereas white men had a higher prevalence at 7.8%. Of note, these stratified estimates were 

not precise and the confidence intervals overlap when comparing across race and gender.

Table 3 shows the results of multivariable, weighted logistic regression comparing African 

Americans to Whites for four different AF outcomes: 1) prevalent AF from any source (prior 

hospitalization, study visit ECG, or on 48 hour aECG), 2) AF from aECG or study visit 

ECG, 3) asymptomatic AF, or 4) paroxysmal AF (<99% of the time on aECG monitor). 
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Models were adjusted for gender, prevalent CHD, age eGFR, hypertension, and diabetes. 

Prevalent AF, as well as persistent AF, were significantly lower in African Americans 

compared to Whites. P values for the interaction of gender with race for AF prevalence were 

not significant (p=0.4, results not shown). The prevalence OR for African Americans 

compared to Whites for the outcome of asymptomatic AF was not statistically significant, 

although the association was in the same direction for asymptomatic AF.

Discussion

To our knowledge this is the first study to evaluate the paradoxical low frequency of AF in 

African Americans with a comparison group of Whites using a standardized measurement of 

48 hour aECG. We also defined the prevalence of AF including extant ARIC study data 

resources, including 25 years of follow-up for hospitalizations, and twelve lead ECGs from 

five prior ARIC study visits. The prevalence of AF on aECG or twelve lead ECG in our 

population aged 69–92 years was lower in African Americans than Whites, and also 

statistically significantly lower when compared using multivariable adjustment. When the 

definition of the prevalence of AF was expanded to also include hospitalizations for AF, this 

finding persisted; therefore, ascertainment bias is unlikely to account for low AF in African-

Americans. As expected, the burden of AF risk factors in this older cohort was greater 

among its African American than White members. Prior studies have shown that obesity and 

hypertension were primary contributors to the population attributable fraction for AF.15, 16 

These conditions were observed to be more frequent among African Americans in this study 

population. In addition, kidney disease is more common in African-Americans and has been 

associated with risk of AF, however adjustment for eGFR did not change our inferences.17

The observed low prevalence of AF in African Americans is puzzling, and several theories 

have been proposed to account for this paradox. An important consideration is ascertainment 

bias, possibly induced by differential access to health care and thus to cardiac monitoring. 

This concern was addressed by a report on heart failure patients in which similar outpatient 

utilization rates were found for African Americans and Whites prior to hospitalization for 

AF.18 A higher frequency of subclinical AF among African Americans represents an 

alternate interpretation, yet not one supported here by prolonged aECG monitoring. As part 

of an avenue less explored, ancestry-informative markers from a genome wide array suggest 

that ancestral genetic architecture is only modestly predictive of AF.19 More recently, a 

single-nucleotide polymorphism was found associated with AF in Whites more so than in 

African Americans, although authors conclude that likely other genetic and environmental 

risk factors are influential in this association.20 Survival bias must also be considered as a 

possible interpretation, positing that fewer African Americans survive AF than Whites; 

similarly, differential mortality from conditions such as myocardial infarction (MI) that 

increase risk for AF is yet another plausible interpretation. While higher mortality post-MI 

in African Americans has been reported, the difference by race is not sufficient to explain 

the AF paradox10. We considered the prevalence of AF when our definition included 

hospitalizations as compared to study visit ECG and aECG, and found the inferences were 

the same across race groups further indicating that ascertainment bias is an unlikely source 

of race differences in AF prevalence.
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An unexpected finding from our study of older adults is that the burden of AF in White men 

was higher than that of all the other race and gender groups, although not statistically 

significantly different. A higher AF burden in men was not observed in African-Americans; 

although not statistically significant, the prevalence for African-American women was 

slightly higher than for men. Prior research has shown a higher age-adjusted prevalence of 

AF in men compared to women in both developed and developing countries21. This 

observation should be investigated further in studies powered to study such differences.

Prior studies of AF in African-Americans in clinical populations have almost exclusively 

defined AF based on self-report, twelve lead ECGs, administrative claims, and more recently 

implanted devices. One study of 430,317 members of a large health maintenance 

organization (60 years and older) found that the prevalence of AF among African Americans 

(3.5%) was about half that of Whites (8%).5 More recently, race differences in rates of AF 

were studied using claims data of those with newly implanted pacemakers with the goal of 

having similar monitoring by race group. A lower rate of AF in African Americans was 

observed.22 In a recent study of 2,580 hypertensive participants without known AF and with 

implanted monitoring devices (72 were African), it was found that those of non-European 

ancestry had a lower incidence of AF over 2.5 years of follow-up, although the estimates 

were imprecise due to small numbers.23 We add to this literature by studying participants in 

a community based observational cohort study. In our study, the population is aged 69 years 

and older and thus in the age range at which the racial difference in AF prevalence was 

previously observed.24

Multiple studies have attempted to quantify AF that is asymptomatic.25–28 In the AFFIRM 

(Atrial Fibrillation Follow-up Investigation of Rhythm Management) Study, 12% of 4,060 

trial participants had AF and were asymptomatic, whereas the Framingham Heart Study 

reported 40% (228/562) of AF to be asymptomatic on routine biennial EKGs.2628 

Asymptomatic AF is thought to convey the same risks of thromboembolic events as does 

symptomatic AF; thus, studies that do not ascertain asymptomatic AF could grossly 

underestimate the prevalence and prognostic impact of AF.29 The NHLBI has recommended 

that cohort studies add AF as an endpoint and furthermore, distinguish between 

asymptomatic and symptomatic events to better characterize the clinical course of AF.30 

While we were able to distinguish symptomatic from asymptomatic AF in this population 

the numbers were small. Considering this constraint, we observed a lower frequency of 

asymptomatic AF in African Americans compared to Whites; this difference was not 

statistically significant, although similar magnitude and direction to other associations.

Our study is innovative in its use of 48-hour aECG monitoring in a well-characterized 

largely minority population sampled from within the ARIC study. Prior work in the ARIC 

study has observed a lower frequency of AF in African Americans compared to Whites at a 

mean age of 54 years at baseline, and lower AF incidence rates over 21 years of follow-up.9 

Among prior studies of AF in other community cohorts, the Cardiovascular Health Study 

(CHS) and the Framingham Heart Study performed 24-hour monitoring on a subset of 

volunteers during several different study visits.31 Based on small numbers of African 

Americans at the baseline visit (N=244), the CHS found a lower prevalence of both self-

reported AF, and AF from the baseline study ECGs among African Americans.31,32

Loehr et al. Page 8

Am Heart J. Author manuscript; available in PMC 2020 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A potential weakness of our study is that longer monitoring might have detected additional 

cases of paroxysmal AF, although no additional episodes of AF were detected on repeat 

monitoring in our repeatability study. In addition, we were preempted from studying atrial 

flutter separately from atrial fibrillation by the small number of individuals with atrial flutter 

in this study (n=2). There are reports indicating that atrial flutter may be more common in 

African-Americans than Whites33, which has led to a call to study atrial flutter and atrial 

fibrillation as separate outcomes.34 Among the strengths of this study are the standardized 

and rigorous methodology used to detect AF, and the use of 48-hour aECG to detect 

intermittent or asymptomatic AF. We had similar findings using aECG and clinically defined 

AF from hospitalizations, indicating that ascertainment bias is unlikely to explain the 

differences in AF prevalence observed by race. Studies of AF burden by race should 

consider stratification by race and gender given that our results imply (although non-

significant) a higher burden in White men compared to White women that is not seen in 

African-Americans. Future work from the ARIC study will include up to 14 days of aECG 

monitoring, and may contribute insights into the paradoxical lower frequency of AF among 

African Americans.
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Figure 1. 
Time in atrial fibrillation (% of the 48-hour recording period) among those with atrial 

fibrillation detected by 48 hour ambulatory electrocardiography, stratified by race, 2014–

2016, N=2,434 (weighted)
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Table 1.

Baseline characteristics of Atherosclerosis Risk in Communities (ARIC) cohort members that participated in 

the ambulatory electrocardiography study, stratified by race, 2014–2016, N=2,434 (weighted* for sampling 

and non-response)

White African American p-value

Age in years, mean ± SD 78 ± 8 77 ± 6 0.01

Female, n(%) 696 (55) 778 (67) <0.01

Former smoker, n(%) 593 (53) 505 (48) 0.02

Obese, n(%) 353 (28) 552 (47) <0.01

Hypertension, n(%) 828 (65) 1004 (87) <0.01

Diabetes, n(%) 339 (27) 415 (36) <0.01

Enlarged left atrial volume index, n(%) 218 (17) 226 (19) 0.16

Prevalent coronary heart disease, n(%) 226 (18) 99 (8) <0.01

Estimated Glomerular Filtration Rate (eGFR)

 eGFR = 0 to <30 ml/min/1.73 m2 21 (2) 17 (1) <0.01

 eGFR = 30 to <60 ml/min/1.73 m2 351 (28) 254 (22)

 eGFR >=60 ml/min/1.73 m2 888 (70) 882 (76)

Premature Atrial Contractions (PAC) from 48 Hour Holter

 PACs <1% (Referent) 1034 (82) 962 (83) 0.32

 PACs 1 – 5% (Occasional) 169 (13) 158 (14)

 PACs >5% (Frequent) 65 (5) 45 (4)

AF on ECG from any of 5 ARIC study visits, n(%) 35 (3) 9 (1) <0.01

AF from ARIC ECG or hospitalization discharge code, n(%) 99 (8) 38 (3) <0.01

*
Analyses based on 1,193 participants, N=742 African Americans and N=451 Whites weighted for non-response and sampling design
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Table 3.

Prevalence odds ratio of atrial fibrillation among African Americans compared to Whites, according to two 

definitions of AF, and asymptomatic and paroxysmal atrial fibrillation, 2014–2016, N=2,434 (weighted for 

sampling design and non-response)

Odds of AF Odds Ratio (95% CI)*

Model 1: Atrial Fibrillation defined on aECG, ARIC study visit ECG, or Hospitalization

African American 50/1116 0.42 (0.25,0.72)

White 124/1144 1.

Model 2: Atrial Fibrillation occurrence defined by aECG or ARIC study visit ECG

African American 28/1138 0.48 (0.23,0.99)

White 64/1204 1.

Model 3: Asymptomatic Atrial Fibrillation† defined on aECG

African American 23/1139 0.54 (0.24, 1.22)

White 48/1209 1.

Model 4: Paroxysmal Atrial Fibrillation defined on aECG‡

African American 13/1138 1.04 (0.29,3.72)

White 18/1207 1

*
Odds ratios and 95% confidence intervals adjusted for gender, prevalent CHD, age, eGFR, hypertension and diabetes. Odds ratios that are bolded 

were statistically significant (P < 0.05).

†
Asymptomatic AF defined by AF on Holter and no symptoms on post-test questionnaire. Symptoms defined by any of the following self-reported 

symptoms while wearing the Holter: racing or irregular heartbeat, dizziness, or fainting.

‡
Paroxysmal AF was defined by time in AF <99%; time in AF does not include 0%

Am Heart J. Author manuscript; available in PMC 2020 October 01.


	Abstract
	Introduction
	Methods
	Study population
	Study Measures
	Ambulatory ECG
	Ascertainment of AF events by the ARIC study
	Definition of Atrial Fibrillation
	Statistical analysis

	Results
	Discussion
	References
	Figure 1.
	Table 1.
	Table 2.
	Table 3.

