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Abstract

Background: African Americans are consistently found to have a lower prevalence of clinically-

detected atrial fibrillation (AF) than whites, despite a higher prevalence of major AF risk factors 

and higher risk of ischemic stroke. Long-term ambulatory electrocardiographic (ECG) monitors 

provide the opportunity for unbiased AF detection. We determined differences by race/ethnicity in 

the prevalence of clinically-detected AF and in the proportion with monitor-detected AF.

Methods: We conducted a cross-sectional analysis in the Multi-Ethnic Study of Atherosclerosis 

(MESA), a community-based cohort study that enrolled 6814 Americans free of clinically-

recognized cardiovascular disease in 2000–2002. At the 2016–2018 examination, 1556 individuals 

participated in an ancillary study involving ambulatory ECG monitoring and had follow-up for 

clinically-detected AF since cohort entry.

Results: Among 1556 participants, 41% were white, 25% African American, 21% Hispanic, and 

14% Chinese; 51% were women; and the mean age was 74 years. The prevalence of clinically-

detected AF after 14.4 years’ follow-up was 11.3% in whites, 6.6% in African Americans, 7.8% in 

Hispanics, and 9.9% in Chinese, and was significantly lower in African Americans than in whites, 
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in both unadjusted and risk factor-adjusted analyses (adjusted rate difference, −6.6%, 95% CI 

−10.1, −3.1%, P < 0.001). By contrast, in the same individuals, the proportion with monitor-

detected AF using a 14-day ambulatory ECG monitor was similar in the four race/ethnic groups: 

7.1%, 6.4%, 6.9%, and 5.2%, respectively (compared with whites, all P > 0.5).

Conclusions: The prevalence of clinically-detected AF was substantially lower in African 

American than in white participants, without or with adjustment for AF risk factors. However, 

unbiased AF detection by ambulatory monitoring in the same individuals revealed little difference 

in the proportion with AF by race/ethnicity. These findings provide support for the hypothesis of 

differential detection by race/ethnicity in the clinical recognition of AF, which may have important 

implications for stroke prevention.
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Introduction

Clinical and community-based studies report a 20–50% lower age- and sex-adjusted risk of 

clinically-detected atrial fibrillation and flutter (hereafter “AF”) in African Americans than 

in whites.1–6 Yet paradoxically, African Americans have a higher prevalence of AF risk 

factors including hypertension, obesity, and diabetes,7–9 and higher stroke risk.10 Less 

information is available about AF risk in Hispanics and Asian Americans.4–6 Differences in 

AF risk by race/ethnicity may be real or may be related to differences in symptom 

perception, clinical recognition, or health care access. Long-term rhythm monitoring with a 

wearable ambulatory electrocardiographic (ECG) monitor provides a sensitive and objective 

method of detecting AF in a community-based population. We contrasted the prevalence of 

clinically-detected AF during an average of 14.4 years of follow-up and the proportion with 

monitor-detected AF by race/ethnicity in the Multi-Ethnic Study of Atherosclerosis 

(MESA).
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Methods

The data, analytic methods, and study materials will not be made available to other 

researchers for purposes of reproducing the results or replicating the procedure due to 

participant privacy issues. Investigators interested in obtaining MESA data may contact the 

MESA Coordinating Center at the University of Washington or utilize the NHLBI 

BioLINCC repository.

In 2000–2002, 6814 participants 45–84 years of age and free of clinically-recognized 

cardiovascular disease, including AF, were enrolled in MESA in six US communities.11 

Participants self-identified with one of four investigator-specified race/ethnic groups: white, 

African American, Hispanic, and Chinese. At baseline and at five follow-up visits, height, 

weight, blood pressure, fasting serum glucose, smoking, current medications, and physician 

diagnoses of hypertension and diabetes were ascertained; educational attainment was self-

reported at baseline. At telephone contacts every 9–12 months during follow-up, participants 

were asked to identify new hospitalizations and diagnoses, and medical records were 

obtained. Clinically-recognized AF was identified by an International Classification of 

Disease (ICD) hospital discharge diagnosis code (version 9: 427.31 or 427.32; version 10: 

I48) in any position; and for those enrolled in fee-for-service Medicare, by an inpatient, 

outpatient, or physician claim with an AF code.12

During the 2016–2018 study visit, 1942 MESA participants were invited to participate in an 

ancillary study involving ambulatory ECG monitoring;13 1557 participated (80% of those 

invited). One participant had no follow-up for clinically-detected AF after the baseline exam, 

leaving 1556 available for analysis. Compared with those included in the analysis, the 386 

participants not included were on average 2 years older, but otherwise their demographic and 

clinical characteristics were similar. The ambulatory ECG monitoring was conducted with a 

patch monitor that detects and stores up to 14 days of rhythm (Zio Patch XT, iRhythm 

Technologies, Inc, San Francisco, CA). The manufacturer processed and analyzed the ECG 

data, and all reported arrhythmias were independently verified by the Epidemiological 

Cardiology Research Center at Wake Forest University School of Medicine, Winston-Salem, 

NC; all readers were blinded to the race/ethnicity of participants.13 Participants were not 

asked to record symptoms. Atrial fibrillation was defined as an irregularly irregular rhythm 

with absent P waves lasting at least 30 seconds; AF as the presence of either atrial 

fibrillation or atrial flutter; and monitoring duration as the total time during which the ECG 

tracing was adequate to determine rhythm. Participant characteristics were ascertained at the 

most recent study exam.

With white participants as the reference group, we calculated unadjusted and adjusted rate 

differences by race/ethnic group. Multivariable linear regression models with robust standard 

errors were adjusted for traditional AF risk factors included in an AF risk score;14 models 

analyzing monitor-detected AF were additionally adjusted for monitoring duration. Linear 

regression with a binary outcome provides an estimate of the quantity of clinical interest, the 

adjusted prevalence difference. Among those with no history of clinically-detected AF, we 

reported by race/ethnic group the proportion with an episode of monitor-detected AF lasting 

more than 24 hours. In the ASSERT study, device-detected AF duration of more than 24 
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hours, but not shorter durations, was associated with significantly increased stroke risk, 

compared with no AF.15

The study was approved by the institutional review board at each participating institution 

and all participants provided written informed consent. The ECG monitoring devices were 

purchased for the study and the device manufacturer had no role in the study design, 

statistical analysis, or interpretation of results.

Results

Among the 1556 participants, the mean age was 74 years and 51% were women (Table 1). 

African American and Hispanic participants generally had the highest prevalence of AF risk 

factors; few participants had a history of myocardial infarction or heart failure. The ECG 

monitors provided a median monitoring duration of 13.8 (interquartile range, 12.8 – 14.0) 

days.

During an average of 14.4 (standard deviation, 0.8) years of follow-up, AF was detected 

clinically in more whites (11.3%) than African Americans (6.6%), with intermediate 

proportions for Hispanics (7.8%) and Chinese (9.9%; Supplemental Table 1). With 

adjustment for AF risk factors, the AF prevalence was 6.6% lower in African Americans 

than in whites (Figure 1 and Supplemental Table 1, P < 0.001). The prevalence of clinically-

detected AF did not differ significantly between Hispanics or Chinese and whites (Figure 1, 

P > 0.5). Findings were unchanged with use of an alternative definition of clinically-detected 

AF that included self-report of a physician diagnosis of AF, after further adjustment for 

educational attainment or enrollment in fee-for-service Medicare, and in analyses limited to 

those enrolled in fee-for-service Medicare.

By contrast, the proportions with monitor-detected AF were similar in the four race/ethnic 

groups (Figure 1 and Supplemental Table 1). Compared with white participants, no 

statistically-significant differences in the proportion with monitor-detected AF were detected 

by race/ethnic group in either unadjusted or multiply-adjusted analyses (compared with 

whites, all P > 0.5).

In analyses limited to those with no history of clinically-detected AF, the proportion with 

monitor-detected AF was again similar in the four race/ethnic groups (Table 2). Among 

those with monitor-detected AF, there was little difference by race/ethnicity in the 

proportion with longest AF episodes lasting more than 24 hours. But in those with a history 

of clinically-detected AF, the proportion with monitor-detected AF was higher in African 

American and Hispanic participants (42% and 40%) than in white and Chinese participants 

(28% and 19%).

Discussion

In MESA, the prevalence of clinically-detected AF was substantially lower in African 

Americans than in whites. Hispanics had a lower prevalence of clinically-detected AF than 

whites, but the difference did not reach statistical significance, and no difference vs whites 

was demonstrated for Chinese participants. However, unbiased AF detection by ambulatory 
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ECG monitoring in the same individuals revealed little difference by race/ethnicity in the 

proportion with AF detected. In participants with no history of clinically-detected AF, the 

proportions with monitor-detected AF and with an episode of AF longer than 24 hours were 

also similar across race/ethnic groups.

Differences by race/ethnic group in clinically-detected AF may be real; may reflect 

differences in symptom perception, clinical AF recognition, or health care access; or may be 

due to differences in the completeness of clinical event ascertainment. Our findings for 

differences in clinically-detected AF in the four race/ethnic groups are in agreement with a 

large number of population- and community-based studies,1–6 with the exception that we 

observed little difference for Chinese vs white individuals, unlike a claims-based analysis 

from California which found lower AF prevalence in Asians.5

Existing studies of implanted device-detected AF have reported more AF in white than in 

African American patients, but the ASSERT study analysis was based on a small number of 

African American patients (n=73),16 and the difference in device-detected AF between white 

and African American participants was no longer significant after adjustment for AF risk 

factors. In an analysis relying on administrative claims data,17 implanted device-detected AF 

was identified only when a physician assigned an AF diagnosis code, and was therefore 

subject to the same potential bias as for clinically-detected AF. Finally, patients with 

implanted devices included in these studies had considerably more underlying 

cardiovascular disease than MESA participants, in whom the prevalence of past myocardial 

infarction and heart failure was low. Associations of AF with race/ethnicity may differ in 

individuals with different risk profiles.

Our findings should be interpreted in the context of several considerations. Clinical 

recognition of AF during 14 years of follow-up is not measuring the same quantity as AF 

detected by ambulatory monitoring over 14 days. Both methods of AF detection are 

imperfect: not all AF is recognized by either the patient or the physician, and ECG 

monitoring for 14 days misses paroxysmal AF that occurs infrequently. Despite the careful 

hospitalization follow-up in MESA and the inclusion of Medicare claims data, the study may 

have failed to identify some clinical encounters where an AF diagnosis was made. Finally, 

power to detect differences in the prevalence of monitor-detected AF was limited, 

particularly for the small group of Chinese participants.

ECG monitoring provides an unbiased assessment of cardiac arrhythmias. Our finding of 

substantially lower prevalence of clinical AF detection in African Americans than in whites, 

but little difference in the proportion with monitor-detected AF, provides support for the 

hypothesis of differential detection by race/ethnicity in the clinical recognition of AF. 

Additional study is needed to confirm these findings and to increase understanding of the 

reasons for the observed differences, which may have important implications for stroke 

prevention.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What Is Known?

• Atrial fibrillation (AF) risk factors, including hypertension, diabetes, and 

obesity, are more common in African Americans than in whites.

• Paradoxically, African Americans are consistently found to have lower rates 

of physician-diagnosed AF than whites.

What the Study Adds?

• In an epidemiologic study including 1556 Americans, average age 74, the 

prevalence of clinically-detected AF during 14 years of follow-up was 

substantially lower in African Americans than in whites.

• Yet in the same individuals, the proportion with AF detected by 14-day 

ambulatory ECG monitoring did not differ between African Americans and 

whites.

• These results provides support for the hypothesis of differential detection by 

race/ethnicity in the clinical recognition of AF.
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Figure 1. 
Adjusted % difference in AF prevalence vs whites for clinically-detected AF and monitor-

detected AF. All estimates are adjusted for age, sex, height, weight, treated hypertension, 

current smoking, diabetes, systolic blood pressure, history of heart failure, history of 

myocardial infarction; estimates for monitor-detected AF are also adjusted for monitoring 

duration. 95% confidence intervals are shown.
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Table 2.

Characteristics of Monitor-Detected Atrial Fibrillation by Race/Ethnicity in Participants Without and With a 

History of Clinically-Detected Atrial Fibrillation

White African American Hispanic Chinese

Participants with no history of clinically-detected AF, N 560 366 296 191

 With monitor-detected AF, N (%) 25 (4.5) 14 (3.8) 12 (4.1) 7 (3.7)

  Longest AF episode >24 hr, % 32 43 42 43

Participants with a history of clinically-detected AF, N 71 26 25 21

 With monitor-detected AF, N (%) 20 (28) 11 (42) 10 (40) 4 (19)

AF = atrial fibrillation or atrial flutter
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