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Abstract

Background and Objectives

Studies in northern America report lower prevalence of atrial fibrillation (AF) in Black people
than in White people despite higher vascular risk factor prevalence. However, it remains unclear
whether these differences are driven by biology vs variations in health care access or alcohol use.
We aimed to determine whether ethnic differences in AF persist in the United Kingdom, where
the National Health Service provides equitable access to care, and whether they are robust to
adjustment for deprivation and alcohol use and are also seen for covert paroxysmal AF on
ambulatory screening.

Methods

We performed a systematic review of UK-based studies reporting AF and vascular risk factor
prevalence across ethnic groups and pooled estimates by random-effects meta-analysis. Find-
ings were validated in a prospective population-based cohort (Oxford Vascular Study, OxVasc)
of patients with suspected TIA or stroke in Oxfordshire, United Kingdom (April 2002-March
2023), through logistic regression adjusted for deprivation and alcohol use, and in a subset of
participants recruited after October 2010 who were systematically screened for left atrial
dilatation and paroxysmal AF.

Results

Among UK-based studies of patients with stroke, Black and Asian people had lower prevalence
of AF (pooled OR, 95% CI, number of studies: 0.25, 0.20-0.32, n = 3; 0.37, 0.28-0.49,n = 6),
alcohol consumption (0.42, 0.36-0.49, n = 2; 0.26, 0.13-0.49, n = 3), and smoking (0.70,
0.50-0.97, n = 2; 0.57, 0.44-0.74, n = §), but higher rates of hypertension (1.95, 1.47-2.60, n =
3; 1.47,1.02-2.12, n = 6) and diabetes (2.78,2.40-3.22, n = 3; 4.15, 3.11-5.53, n = 6). In stroke-
free populations, similar differences were observed, especially for AF (0.47, 0.12-1.86, n = 2;
0.34, 0.15-0.74,n = 5). Among 7,297 OxVasc participants (47.4% women, 71.0 + 15.5 years,
335 non-White), AF prevalence was lower in non-White people even after adjustment for age,
sex, vascular risk factors, deprivation, and alcohol consumption (adjusted odds ratio [OR] =
0.52,0.32-0.82,p = 0.005). Among 2,221 participants with routine cardiac investigation, non-
White people had lower prevalence of paroxysmal AF (2.3% vs 9.1%, OR = 0.24, 0.07-0.75, p =
0.004) or atrial dilatation (17.7% vs 27.2%, OR = 0.58, 0.34-0.99, p = 0.04).

Discussion

An AF paradox exists in ethnic minority groups in the United Kingdom, for permanent and
paroxysmal AF, which is independent of vascular risk factors, deprivation, and alcohol con-
sumption, suggesting different biological susceptibilities.
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Glossary

AF = atrial fibrillation; OR = odds ratio; OxVasc = Oxford Vascular Study.

Introduction

Atrial fibrillation (AF) accounts for a quarter of the 7.8 million
incident ischemic strokes recorded each year globally."”
Studies in the United States have reported the paradoxical
finding that Black and Asian Americans have lower rates of AF
than White Americans despite having higher rates of hyper-
tension and other vascular risk factors. For instance, in the US
Cardiovascular Health Study, Black Americans had a 45%
lower 10-year risk of developing AF than White Americans
after adjusting for age, sex, and vascular risk factors.® Similar
results have been reported for Black and Asian Americans as
well as other ethnic minority groups vs White Americans in
several US-based studies.*® These findings have often been
interpreted as indicating a higher biological susceptibility to
AF in White Americans, albeit accepting that race and eth-
nicity are also social constructs. Indeed, the observed differ-
ences could at least partly reflect ethnic disparities in health
care access in the northern American context.

In the United Kingdom, the publicly funded National Health
Service, free at the point of access, provides an opportunity to
refute the suggestion that the AF paradox observed in US
studies is attributable to access-to-care bias. However, it is also
possible that a lower prevalence of permanent AF in Black
people and other non-White ethnic groups is offset by a higher
prevalence of paroxysmal AF. So far, evidence from US studies
does not support this hypothesis, but Black Americans are less
likely to receive implantable cardiac monitoring after ischemic
stroke.® To our knowledge, no previous UK-based studies have
reported on ethnic differences in the prevalence of both per-
manent and paroxysmal AF in an unselected population. Pre-
vious UK studies of ethnic differences in AF prevalence and
incidence have relied on medical history or standard electro-
cardiographic recording”® and have not adjusted estimates for
socioeconomic deprivation or heavier alcohol intake in White
people compared with other ethnic groups.9 Moreover, some
studies, such as the UK Biobank® have relied on research
volunteers, which could introduce bias due to the well-
described ethnic differences in likelihood to volunteer for
medical research studies.'® Ideally, studies of ethnic differences
should aim to achieve unbiased inclusion by ensuring that both
ascertainment of potential recruits and agreement to partici-
pation are as comparable as possible between ethnic groups.
One approach is to study patients with stroke, a condition for
which most of the people seek medical attention.

We, therefore, aimed to generate unbiased estimates of the
magnitude of ethnic differences in AF prevalence across the
United Kingdom through a multistep approach. First, we
conducted a meta-analysis of published aggregate data.
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Second, we validated the results in the prospective
population-based Oxford Vascular Study (OxVasc)"" to allow
adjustment for confounders and minimize biases due to se-
lective or incomplete reporting of risk factors. Third, we ex-
plored the potential contribution of differences in alcohol
consumption in OxVasc to the observed cross-ethnic differ-
ences in AF prevalence. Fourth, we assessed whether these
differences also exist for covert paroxysmal AF detected on
continuous ambulatory cardiac monitoring in OxVasc. Fi-
nally, we determined whether similar ethnic differences are
observed with left atrial dilatation, a marker of atrial cardi-
opathy that predicts AF detection.'”

Methods

Search Strategy and Selection Criteria

We searched PubMed and Ovid-EMBASE for studies of
ethnic differences in AF and associated stroke risk factors,
conducted in the United Kingdom, and published before
December 2024. We used an abbreviated search strategy
combining “race/ethnicity,” “stroke,” and “United Kingdom”
to maximize sensitivity (eTable 1). We incorporated both
“ethnicity” and “race” to ensure that we retrieve all pub-
lications with potentially relevant information. However, in
this report, we follow the latest recommendations of the UK
Government Office for Equality and Opportunity to only
refer to ethnicity and not race when talking about people who
are not from a White British background. Race identifies
individuals based solely on their externally observable physical
characteristics while ethnicity is a broader self-reported
characteristic reflecting various aspects of a person’s life in-
cluding place of birth, nationality, language, skin color, re-
ligion, and ancestry.13

We excluded studies (1) comparing 1 UK-based ethnic group
with a population outside the United Kingdom, (2) de-
scribing ethnic differences in AF and vascular risk factors but
not in relationship with the risk of stroke, and (3) not en-
rolling at least 30 participants for each ethnic group. Meth-
odological quality and risk of bias were assessed using an
adapted version of the Risk of Bias Tool for Prevalence
Studies (eTable 2)."* We aimed to exclude studies with high
risk of bias. This report follows the Meta-Analysis of Obser-
vational Studies guidelines.15

Population-Based Validation Study

Detailed methods of OxVasc have been published pre-
viously."" Launched in April 2002, OxVasc enrolls and follows
all patients with suspected acute cerebrovascular events from
a population of nearly 100,000 individuals registered with
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approximately 100 primary care physicians across 8 general
practices in Oxfordshire, United Kingdom.

Multiple overlapping methods are used to achieve near-
complete ascertainment of all patients with suspected vascular
events in the study population as reported previously.' "¢
addition to prospective daily searches for all hospitalized
patients with stroke and regular reviews of multiple admin-
istrative sources, the study provides a dedicated daily clinical
service, to which the participating general practices refer all
patients with suspected TIA or minor stroke for assessment
and investigation. Provision of the clinical service facilitates
reliable ascertainment of eligible participants, standardized
investigation, and consistent diagnosis, with all patients and
investigations reviewed by the same Clinical Director
since 2002.

In

All participants undergo a comprehensive assessment in-
cluding face-to-face interviews, review of hospital and primary
care records, brain and vascular imaging (CT, MR, carotid-
vertebral ultrasound), 12-lead electrocardiogram, echocardi-
ography, and routine blood tests. Demographics (age, sex,
ethnicity, index of multiple deprivation), stroke risk factors
(hypertension, diabetes, smoking, hyperlipidemia, alcohol
consumption, and AF), and history of myocardial infarction
were recorded. Ethnicity was coded in 4 categories repre-
senting Asian people (Bangladeshi, Chinese, Indian, Pak-
istani), Black people (Black African or Black Caribbean),
White people, and other participants (including people from
mixed background). The underlying population of OxVasc is
94% White, 4.6% Asian, and 1.4% Black. This matches the
composition of the UK-wide population in the decade when
OxVasc was initiated (90% White people—2001 UK Census
data) and that of the populations of comparable Western
countries such as France, Germany, and Australia.'” Index
of multiple deprivation is an overall measure of socioeco-
nomic deprivation obtained through a weighted combination
of 7 domain-specific deprivation scores related to income
(22.5%), employment (22.5%), education (13.5%), health
(13.5%), crime (9.3%), housing (9.3%), and living environ-
ment (9.3%)."* An index is computed by the Ministry of
Housing, Communities and Local Government and the
Office of National Statistics for each of 32,844 small geo-
graphical areas of England with a similar population size of
approximately 1,500 residents or 650 households.'® There-
fore, it provides a robust, standardized, ready-to-use quan-
titative measure of the social determinants of health at the
individual and community level. Indeed, the 7 domains of
the UK index of multiple deprivation overlap almost per-
fectly with the S domains of the social determinants of health
as defined by the United States Office of Disease Prevention
and Health Promotion,"’ although there might be minor
differences. For instance, the index of multiple deprivation
may not fully capture elements of human relationships at
home. For OxVasc participants, indices of multiple depri-
vation were obtained by linking their individual postcodes to
the corresponding reference geographical area.
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From October 2010 onward, all participants with TIA or
minor stroke and without AF (medical history or baseline
ECG), either managed initially in the OxVasc clinic service or
followed after hospital admission, underwent a S-day event
loop recording of their heart rhythm (R Test Evolution 4,
Novacor UK Limited, Lenham, United Kingdom) within
approximately 1 month of their index event. The procedure
for performing and interpreting the loop recording is de-
scribed in the eMethods. Echocardiography was also per-
formed within approximately 1 month of the index event to
assess left atrial dilatation. Incident AF was identified during
long-term face-to-face follow-up and by review of all hospital
admissions and new diagnoses in primary care.

Statistical Analysis

For the meta-analysis, aggregated data were extracted using
a predesigned form (list of variables in the eMethods). In
studies reporting numeric variables of interest as median with
interquartile range, the mean and standard deviation were
derived using validated methods.*® To compute UK-wide
prevalence of AF and associated stroke risk factors in each
ethnic group, we pooled study-specific estimates across all
studies including participants from the said ethnic group using
meta-analysis with random-effects models, after stabilizing the
variance with the Freeman-Tuckey double arcsine trans-
formation.*"** However, for direct cross-ethnic comparisons,
we restricted the meta-analysis to studies enrolling partic-
ipants from the 2 ethnic groups of interest (i.e., Black vs White
people, Asian vs White people, and Black vs Asian people) to
minimize heterogeneity and bias due to cross-study differ-
ences in diagnostic criteria. Results are presented as pooled
odds ratio (OR) with 95% CI unless stated otherwise. Case-
control studies and studies focusing on specific groups (e.g,
United Kingdom Prospective Diabetes Study) were not in-
cluded in meta-analyses. Publication bias was assessed by
inspecting funnel plots and performing the Egger test.”’
Heterogeneity between studies (or subgroups of studies) was
assessed with the X2 test on the Cochran Q statistic, and the I*
index was used to quantify the proportion of total variability
due to between-study (or subgroups) heterogeneity.**

Subgroups analyses were performed to identify potential
drivers of the observed ethnic differences in the prevalence of
AF and associated stroke risk factors. Definition of subgroups
was guided by levels of the factor variable for categorical
parameters (e.g., study population and data collection pro-
cess) or dichotomization at the median across eligible studies
for numeric parameters (e.g,, year of publication). Compari-
son of summary statistics between subgroups was performed
using a univariable meta-regression with random-effects
models as previously described.*®

To verify the results of our meta-analysis, we performed 3
validation analyses using OxVasc data collected from in-
ception up to March 31, 2023. First, we performed univariable
comparisons of the prevalence of AF and associated stroke
risk factors across ethnic groups (Asian, Black, and White
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people) using the x* test. Second, we fitted multivariable bi-
nary logistic regression models to assess the association of
ethnicity with AF while adjusting for sex and age (treated as
continuous) and then for all other concurrent stroke risk
factors, including index of multiple socioeconomic depriva-
tion and excessive alcohol use. This was necessary given
previous knowledge that people from ethnic minority groups
are typically younger than White people at stroke onset,”® that
there is a strong association of age and socioeconomic dep-
rivation with AF,”” and that excessive alcohol use may con-
tribute to AF pathobiology.”® Third, after restricting the data
set to participants undergoing systematic R-test screening, we
performed a univariable comparison of AF prevalence be-
tween White and non-White people (Asian, Black, and other
people pooled together because of small numbers) using the
Fisher exact test. This was important to test whether ethnic
differences in AF prevalence observed in the entire OxVasc
data set could be driven by residual ethnic disparities in
reporting AF diagnosis or offering AF screening after stroke as
described in previous US-based studies.’ Fourth, we per-
formed a univariable comparison of the prevalence of left
atrial dilatation in White vs non-White people using the Fisher
exact test. This was important to verify the epidemiologic
coherence of our data, given that left atrial dilatation is a major
component of the pathobiological process leading to AF.*

In sensitivity analyses, all univariable and multivariable anal-
yses were repeated after (1) pooling Asian, Black, and other
people into the same group (non-White people) vs White
people; (2) restricting the data set to participants without
history of excessive alcohol use at the time of enrollment in
OxVasc; and (3) stratifying the analysis by stroke severity
(minor stroke or TIA vs major stroke defined as NIH Stroke
Scale score >5). Finally, we repeated the meta-analysis while
including aggregated OxVasc data to provide an up-to-date
estimate of the magnitude of cross-ethnic differences in the
prevalence of AF and associated stroke risk factors in the
United Kingdom when considering all available evidence.

All statistical tests were unpaired and 2-sided, with a signifi-
cance threshold of p < 0.05. The meta-analysis was performed
using Stata, version 18 (StataCorp LLC, College Station, TX),
and the independent validation analyses were performed us-
ing SPSS, version 29 (IBM Corp., Armonk, NY), and Stata,
version 15 (StataCorp LLC).

Standard Protocol Approvals, Registrations,
and Patient Consents

OxVasc was approved by the Oxfordshire Research Ethics
Committee (OREC A: 05/Q1604/70). For all participants,
we obtained written informed consent or assent from their
next of kin.

Data Availability

Aggregate data collated for the meta-analysis can be retrieved
from the included source articles or requested from the cor-
responding study investigators. For reproducibility purposes,
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the database generated for the meta-analysis and the file
containing all the commands used for data curation and
analysis will be shared on request to the corresponding au-
thor, after all derived articles have been published.

All requests to access OxVasc data should be directed to
Professor Peter Rothwell (peter.rothwell@ndcn.ox.ac.uk).

Results

The database search retrieved 798 reports, of which 76 met
the inclusion criteria and were related to 29 individual studies
(eFigure 1 and eTable 3). Overall, 40 reports (52.6%) focused
on participants with stroke and 32 (42.1%) on participants
without stroke. The general characteristics of the included
reports are summarized in eTable 4. All studies included in the
meta-analysis of AF prevalence were of moderate to high

quality (eTable S).

Pooled crude prevalence rates of vascular risk factors in
people with or without stroke are presented for each ethnic
group in Figure 1 and in the Appendix (eTable 6, eFigures
2-38). AF was more prevalent in White people (13.1%,
8.6-18.5, n = 11 studies) than in Asian (4.8%, 2.3-8.2,n=9)
and Black (2.8%, 0.9-5.8, n = 6) people.

In the subset of studies performing unadjusted head-to-head
cross-ethnic comparisons, the prevalence of AF was lower in
Black (pooled OR = 0.26, 95% CI: 0.20-0.33, n = S) and Asian
(0.38,0.30-0.48, n = 9) people vs White people but no difference
was observed between Black and Asian people (1.01, 0.62-1.64,
n=S5) (Figure 2, eTables 7-9, eFigures 24-26). However, when
restricting analyses to studies enrolling patients without stroke,
Black people had a 50% higher AF prevalence than Asian people
(149, 1.04-2.14, n = 3). The reverse was observed in patients
with stroke, with Asian people having a 33% higher AF preva-
lence than Black people (Figure 2, eTable 9, eFigure 26).

In 4 cohorts reporting on alcohol consumption in Black vs
White people, the prevalence was lower in Black people both in
studies focusing on participants with stroke (0.42, 0.36-0.49, n =
2)***" and in those enrolling only people without stroke (0.2,
0.23-0.27, n = 2) (Figure 2, eFigure 36).3* I3 hospital-based
studies,”***** the prevalence of alcohol consumption in patients
with stroke was lower in Asians (15.4%, 7.3-25.9) vs White
people (37.4%, 13.4-65.4) (Figure 2, eFigures 34, 35,and 37). A
similar trend was reported in people without stroke enrolled in
the UK Biobank (55.4% vs 92.5%, eFigures 34, 35, and 37).*
The prevalence of alcohol consumption was higher in Black vs
Asian people in 1 study of patients with stroke (44.2%,
40.1-48.4 vs 27.5%, 24.6-30.5)* and in 2 studies enrolling
people without stroke (72.3%, 70.9-73.6 vs 35.3%, 34.2-36.4)
(Figure 2, eFigures 33, 35, and 38).3*%

A total of 7,297 participants (47.4% women) with suspected
acute cerebrovascular events were enrolled in OxVasc up to
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Figure 1 Unadjusted Prevalence Rates Pooled Across Studies of Atrial Fibrillation and Related Risk Factors Stratified by
Ethnicity in Previous Studies of Patients With Stroke/TIA and in the Oxford Vascular Study
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AF
AF = atrial fibrillation; ALC = alcohol consumption;
AF DM = diabetes mellitus; HTN = hypertension; OB =
obesity; OxVasc = Oxford Vascular Study; SM =
smoking.

March 31, 2023, including 6,962 White people (95.4%, 71.0 +
15.5 years, 47.5% women) who were significantly older than
Asian (n = 189, 61.0 + 16.9, 47.6% women) and Black
(n =117, 62.9 + 18.0, 45.3% women) people (eTable 10).
The validation analysis confirmed the lower prevalence of AF
in Black vs White people (adjusted OR = 0.48, 0.24-0.95,
p = 0.04) after adjustment for age, sex, socioeconomic dep-
rivation, and other vascular risk factors (Table 1). Similar
results were obtained after further adjusting for excessive al-
cohol use (Table 1), pooling all non-White participants into
the same group (Tables 1 and 2), restricting the analysis to
participants without history of excessive alcohol use at the
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time of enrollment (Table 2), and stratifying the fully adjusted
analyses by stroke severity (adjusted OR = 0.44, 0.25-0.79,
p = 0.005 for minor stroke or TIA; adjusted OR = 0.54,
0.20-1.44, p = 0.22, for major stroke).

From October 2010 onward, OxVasc enrolled 4,597 partic-
ipants (246 non-White) with acute stroke or TIA (Table 2),
including 2,221 outpatients (48.6% women, 67.5 + 14.2 years,
131 non-White) who underwent a S-day ambulatory cardiac
monitoring (eTable 11). Adequate left atrial assessment by
echocardiography was obtained in 1,580 (71.1%, 96 non-
White). Screening rates were similar in non-Whites vs White
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Figure 2 Pooled Estimates of Ethnic Differences in the Unadjusted Prevalence of Atrial Fibrillation and Related Risk Factors
Stratified According to Whether the Study Was Performed in Patients With Stroke/TIA or Nonstroke Cohorts
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compared.

people for both cardiac monitoring (53.3% vs 48.03%, p =
0.11) and echocardiography (39.0% vs 34.1%, p = 0.11). AF
was diagnosed in 193 participants and left atrial dilatation in
420 (eTable 11). Non-White people were less likely to have
either paroxysmal AF (2.3% vs 9.1%, OR = 0.23, 0.07-0.74,
p =0.004) or left atrial dilatation (17.7% vs 27.2%, OR = 0.58,
0.34-0.99, p = 0.04) than White people (Table 2). Similar
results were obtained in the sensitivity analyses (Table 2). In
1,838 participants without AF on their initial ambulatory
cardiac monitoring (1,722 White and 116 non-White people),
additional incident AF cases were identified during long-term
follow-up in 3 non-White and 105 White people (2.6% vs
6.1%, OR = 0.41, 0.13-1.31, p = 0.13).

In the updated meta-analysis, the reported cross-ethnic dif-
ferences in prevalence of AF and related vascular risk factors
remained substantial (Figure 3, eFigures 39 and 40).

Discussion

Our results confirm the existence of an “atrial fibrillation
paradox” in the United Kingdom and provide evidence that it
is not explained by disparities in access to AF screening as
previously described in US studies enrolling stroke-free par-
ticipants.”” > The paradox exists not only in Black people but
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also in Asian people living in the United Kingdom. It is in-
dependent of the distribution of stroke risk factors, including
smoking, alcohol consumption, and socioeconomic depriva-
tion. Indeed, the lower likelihood of AF in ethnic minority
groups, especially Black people, persists in multivariable
models and in sensitivity analyses restricted to participants
with limited alcohol use.

The lower prevalence of AF in ethnic minority groups vs
White people has traditionally been attributed to age differ-
ences and disparities in access to screening. However, al-
though White people live longer and are 5-10 years older than
Asian and Black people at the time of stroke onset, studies of
age-stratified AF prevalence report similar ethnic differences
in AF burden across all age groups.*® In addition, the impact
of any disparities in access to screening would likely be smaller
in the United Kingdom where there are fewer inequalities in
access to care than in the United States.*' Moreover, our
analyses of data from OxVasc participants undergoing sys-
tematic ambulatory cardiac monitoring after suspected TIA or
stroke irrespective of ethnicity confirmed the ethnic differ-
ences in AF prevalence. The lower prevalence of moderate-to-
severe left atrial dilatation in Black and Asian people in
OxVasc could also be interpreted as an indirect marker of
lower biological susceptibility to atrial cardiopathy, a pre-
cursor of AF."?
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Table 1 Direct Cross-Ethnic Comparisons of Prevalence of Atrial Fibrillation and Related Risk Factors in Patients With
Suspected TIA or Stroke in the Oxford Vascular Study

OR1(95% Cl)* pValue OR2(95% CI)® pValue OR3(95% Cl)° pValue OR4(95% Cl)® p Value
Non-White vs White people
History of atrial fibrillation 0.39(0.25-0.61) <0.001  0.65(0.41-1.02) 0.06 0.61(0.38-0.97) 0.04 0.54 (0.31-0.94) 0.03
Any atrial fibrillation® 0.40 (0.27-0.57) <0.001  0.64(0.43-0.94) 0.02 0.59(0.40-0.88) 0.04 0.52 (0.32-0.82) 0.005
Hypertension 0.94 (0.76-1.17) 0.59 1.46 (1.16-1.85) 0.002 1.13(0.87-1.47) 0.36 1.13(0.84-1.51) 0.43
Diabetes mellitus 3.26 (2.55-4.16) <0.001  3.96 (3.07-5.10) <0.001 3.33(2.52-4.39) <0.001 2.94(2.15-4.02) <0.001
Hyperlipidemia 1.13(0.89-1.43) 0.34 1.32(1.03-1.69) 0.03 1.08 (0.82-1.42) 0.57 1.16 (0.86-1.56) 0.34
Current smoking 0.92 (0.66-1.29) 0.63 0.58 (0.40-0.82) 0.002 0.46 (0.32-0.66) <0.001  0.51(0.34-0.76) <0.001
Previous myocardial infarction 0.73(0.46-1.16) 0.19 1.03 (0.64-1.65) 0.90 0.90 (0.55-1.47) 0.66 0.79(0.46-1.38) 0.41
Previous peripheral vascular disease 0.44(0.21-0.93) 0.03 0.61(0.28-1.28) 0.18 0.41 (0.19-0.91) 0.03 0.30(0.11-0.83) 0.02
Alcohol intake >14 units per week 0.39(0.24-0.63) <0.001  0.31(0.19-0.50) <0.001 0.35(0.21-0.58) <0.001 — -
Black vs White people
History of atrial fibrillation 0.25(0.10-0.61) 0.003 0.37(0.15-0.91) 0.03 0.34(0.140.87)  0.02 0.45(0.18-1.16) 0.10
Any atrial fibrillation® 0.35(0.18-0.67) 0.002 0.50 (0.26-0.99) 0.046 0.48 (0.24-0.95) 0.04 0.47 (0.22-1.00) 0.049
Hypertension 1.09 (0.76-1.58) 0.64 1.59(1.07-2.36) 0.02 1.35(0.87-2.07) 0.18 1.40 (0.87-2.26) 0.17
Diabetes mellitus 3.23(2.16-4.82) <0.001 3.80(2.52-5.72) <0.001 3.16(2.03-4.92) <0.001 2.88(1.76-4.71) <0.001
Hyperlipidemia 0.78 (0.50-1.21) 0.26 0.89(0.57-1.38) 0.59 0.72(0.45-1.15) 0.17 0.78 (0.47-1.29) 0.33
Current smoking 1.14(0.68-1.92) 0.62 0.77 (0.45-1.34) 0.36 0.58 (0.33-1.00) 0.05 0.58 (0.31-1.07) 0.08
Previous myocardial infarction 0.31(0.10-0.98) 0.046 0.55(0.20-1.52) 0.25 0.50(0.18-1.41) 0.19 0.53(0.18-1.50) 0.23
Previous peripheral vascular disease 0.36 (0.09-1.45) 0.15 0.48 (0.12-1.96) 0.31 0.34(0.08-1.46) 0.15 0.19(0.03-1.44) 0.11
Alcohol intake >14 units per week 0.62(0.32-1.20) 0.16 0.52(0.26-1.02) 0.06 0.58 (0.29-1.16) 0.12 - —_
Asian vs White people
History of atrial fibrillation 0.45 (0.26-0.78)  0.004 0.76 (0.43-1.35) 0.35 0.71 (0.40-1.26) 0.24 0.65(0.33-1.29) 0.22
Any atrial fibrillation® 0.40 (0.24-0.64) <0.001  0.65(0.39-1.08) 0.10 0.59(0.35-1.00) 0.05 0.56 (0.30-1.01) 0.06
Hypertension 0.87 (0.65-1.16) 0.34 1.35(0.99-1.84) 0.06 0.95(0.67-1.34) 0.76 0.97 (0.66-1.43) 0.89
Diabetes mellitus 3.78(2.77-5.16) <0.001  4.59(3.34-6.32) <0.001 3.93(2.77-5.57) <0.001 3.29(2.22-4.88) <0.001
Hyperlipidemia 1.43(1.05-1.94) 0.02 1.68(1.23-2.29) 0.001 1.37(0.97-1.94) 0.07 1.43(0.98-2.08) 0.07
Current smoking 0.68 (0.41-1.12) 0.13 0.42 (0.25-0.71) 0.001 0.35(0.20-0.59) <0.001  0.41(0.23-0.73) <0.001
Previous myocardial infarction 1.01 (0.59-1.72) 0.98 1.40(0.81-2.42) 0.23 1.18(0.67-2.10) 0.57 0.95(0.49-1.84) 0.88
Previous peripheral vascular disease 0.56 (0.23-1.36) 0.20 0.75(0.30-1.85) 0.53 0.51(0.20-1.30) 0.16 0.40(0.12-1.30) 0.13
Alcohol intake >14 units per week 0.22 (0.10-0.50) <0.001  0.18(0.08-0.40) <0.001  0.21(0.09-0.48) <0.001 — —

20OR1 corresponds to the unadjusted odds ratio (univariable comparison).
® OR2 corresponds to the odds ratio obtained using a multivariable binary logistic regression adjusted for sex and age (treated as continuous).
€OR3 corresponds to the odds ratio obtained using a multivariable binary logistic regression adjusted for sex, age (treated as continuous), index of multiple
deprivation (treated as continuous), and all other vascular risk factors. Any atrial fibrillation was included as a covariate in the adjusted model for all risk
factors except for history of atrial fibrillation.
9 OR4 corresponds to the odds ratio obtained using a multivariable binary logistic regression adjusted for sex, age (treated as continuous), index of multiple
deprivation (treated as continuous), and all other vascular risk factors including alcohol use >14 units per week. Any atrial fibrillation was included as
a covariate in the adjusted model for all risk factors except for history of atrial fibrillation. Only those with known alcohol status were included (n = 5,598).
¢ Any atrial fibrillation includes history of atrial fibrillation and any episode of atrial fibrillation detected after the index event (admission ECG, in-hospital

telemetry, or ambulatory R-test).
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Table 2 Direct Comparison of Prevalence of Alcohol Use, AF, and Left Atrial Dilatation in Non-White vs White Oxford
Vascular Study Participants

Non-White White people,
people, n (%) n (%) Crude OR (95% Cl) p Value Adjusted OR (95% CI)? p Value
All participants from inception
(2002-2023; n = 7,297)
All events
Alcohol intake >14 units per week” 18(6.9) 860 (16.1) 0.39 (0.24-0.63) <0.001 - —
History of AF 22 (6.6) 1,053 (15.1) 0.39 (0.25-0.61) <0.001 0.54 (0.31-0.94) 0.03
Any AF 32(9.6) 1,464 (21.0) 0.40 (0.27-0.57) <0.001 0.52(0.32-0.82) 0.005
Excluding history of excessive alcohol use
History of AF 21(6.3) 1,037 (15.2) 0.38(0.24-0.59) <0.001 0.51(0.29-0.90) 0.02
Any AF 31(9.3) 1,441 (21.1) 0.39 (0.27-0.56) <0.001 0.50(0.31-0.81) 0.004
All inpatients and outpatients after
implementation of systematic cardiac
monitoring in outpatients (2010-2023;
n =4,597)
All events
Alcohol intake >14 units per week” 11(5.5) 562 (16.1) 0.31(0.17-0.56) <0.001 — —
History of AF 15(6.1) 631 (14.5) 0.38 (0.22-0.64) <0.001 0.60 (0.31-1.15) 0.12
Any AF 21(8.5) 930 (21.4) 0.34(0.22-0.54) <0.001 0.49 (0.28-0.85) 0.01
Excluding history of excessive alcohol use
History of AF 14(5.7) 620 (14.6) 0.36 (0.21-0.62) <0.001 0.56 (0.28-1.10) 0.092
Any AF 20(8.2) 912 (21.4) 0.33(0.21-0.52) <0.001 0.47 (0.27-0.83) 0.009
All events
Alcohol intake >14 units per week® 6(4.7) 337(16.7) 0.25(0.11-0.56) <0.001 — —
Any AF on R-test 3(2.3) 190 (9.1) 0.23(0.07-0.74) 0.004 0.29 (0.09-0.96) 0.04
Any AF >30s on R-test 0(0) 92 (4.4) — 0.006 — —
No left atrial dilatation 79 (84.9) 1,081 (73.0) 1.00 0.02¢ 1.00 —
Mild left atrial dilatation 10(10.8) 270(18.2) 0.51(0.26-0.99) 0.58 (0.29-1.18) 0.13
Moderate/severe left atrial dilatation 4(4.3) 129 (8.7) 0.42 (0.15-1.18) 0.70 (0.24-2.03)° 0.51
Any left atrial dilatation 17(17.7) 403 (27.2) 0.58 (0.34-0.99) 0.04 0.74 (0.41-1.31) 0.29
Excluding history of excessive alcohol use
Any AF on R-test 3(23) 186 (9.1) 0.24 (0.07-0.75) 0.004 0.30 (0.09-0.97) 0.045
Any AF >30s on R-test 0(0) 91 (4.4) — 0.006 — —
No left atrial dilatation 79 (84.9) 1,061 (73.0) 1.00 0.02¢ 1.00 —
Mild left atrial dilatation 10(10.8) 264(18.2) 0.51 (0.26-1.00) 0.58 (0.28-1.17) 0.13
Moderate/severe left atrial dilatation 4(4.3) 128(8.8) 0.42 (0.15-1.17) 0.70 (0.24-2.02)¢ 0.51
Any left atrial dilatation 17 (17.7) 396 (27.2) 0.58 (0.34-0.99) 0.04 0.73(0.41-1.30) 0.29

Abbreviations: AF = atrial fibrillation; OR = odds ratio.

@ Adjusted for sex, age (treated as continuous), alcohol use >14 units per week, history of hypertension, diabetes, hyperlipidemia, current smoking, previous
myocardial infarction, previous peripheral vascular disease, and index of multiple deprivation (treated as continuous).

b Based only on patients with alcohol intake ascertained. Whole cohort from inception: n = 5,598 for all events and n = 5,474 after excluding history of
excessive alcohol use. Participants after implementation of systematic cardiac monitoring: n = 3,690 for all events and n = 3,604 after excluding history of
excessive alcohol use. Participants effectively undergoing the R-test: n = 2,148 for all events and n = 2,112 excluding history of excessive alcohol use.

¢ p Value for a trend test across all categories of left atrial dilatation. Left atrium size was measured on transthoracic echocardiography for 1,580 participants.
Left atrial dilatation was diagnosed in 420, including 17 of 96 non-Whites (17.7%) and 403 of 1,484 Whites (27.2%). Left atrial dilatation was described as
moderate to severe in 1 non-White participant, and the severity was not specified in 3 non-Whites and 4 Whites. Therefore, classification of left atrial dilatation
severity was only possible for 1,573 participants (93 non-Whites, 1,480 Whites) in the main analysis and 1,546 participants (93 non-Whites, 1,453 Whites) after
excluding those with history of excessive alcohol use.

9 For the comparison between moderate/severe and no/mild left atrial dilatation.
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Figure 3 Meta-Analysis of Ethnic Differences in the Unadjusted Prevalence of Atrial Fibrillation Stratified According to
Whether the Study Was Performed in Patients With Stroke/TIA or Nonstroke Cohorts

Black vs White participants
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SABRE®® 2014 11317 2/1,801 ——— - —F— 0.27(0.01, 5.70)
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{ L AF = atrial fibrillation; BRAINS = Biorepository of DNA in
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Subgroup, DL (1> =0.0%, p = 0.615)

Overall, DL (1> = 57.9%, p = 0.036)
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oo

Stroke; BSS = Bradford Stroke Study; DL = DerSimonian and
Laird inverse variance weighing; E-ECHOES = Ethnic-
Echocardiographic Heart of England Screening; NA = not
available; SABRE = Southall and Brent Revisited; SLSR = South
London Stroke Register; THIN = The Health Improvement

1.49(1.04, 2.15)

0.49(0.60, 1.46)

0.‘04 0.‘251.‘004}00 25{00
Odds ratio (95% Cl)

Initiative Network; UK Biobank = United Kingdom Biobank;
UK-CPRD = United Kingdom Clinical Practice Research Data-
link; WBSP = West Birmingham Stroke Project.

Previous studies of ethnic differences in susceptibility to AF
have highlighted genetic influences. While Black people have
a higher prevalence of rs10824026, a single-nucleotide varia-
tions that is protective against AF, % they have a higher
prevalence of AF-promoting single-nucleotide variations at
chromosomes 4q25, 1921, and 16q2243 and a higher preva-
lence of pathogenic and likely pathogenic variants of other
genes promoting early-onset AF, compared with White peo-
ple.** Although important, these preliminary genetic findings
do not fully explain clinical and epidemiologic differences
between Asian, Black, and White people regarding the

Neurology.org/N

susceptibility to AF and the risk of AF-related adverse car-
diovascular outcomes.* Future research in genetically diverse
African populations might identify novel protective single-
nucleotide variations or genetic variants whose effect was not
apparent in previous studies focusing on predominantly
‘White Western populations.45

Indeed, our meta-analysis highlights the heterogeneity of
findings among ethnic minority groups. For instance, in stroke-
free individuals, AF is more prevalent in Black than Asian
people while the reverse is true in patients with stroke. There
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also seems to be an AF paradox when comparing Black with
Asian people. Black people have the worse cardiometabolic
profile with higher prevalence of hypertension, diabetes, and
obesity than White people and higher prevalence of smoking
and alcohol consumption than Asian people, irrespective of
stroke status. With a few exceptions, and despite small numbers
of participants in ethnic minority groups, these observations
were verified in OxVasc, thus emphasizing that clinical and
genetic information obtained in 1 ethnic minority group are not
necessarily applicable to another.**® In other words, although
Black and Asian people seem to be less susceptible to AF than
White people, this may be explained by different pathobio-
logical processes, thus highlighting the need for more diversity

in future genomic studies of AR

Our study has several strengths. First, it provides a comprehen-
sive meta-analysis with systematic comparison of stroke risk
factor and AF prevalence between Asian, Black, and White
people across the United Kingdom. Second, it also reports im-
portant observations from a UK-based prospective investigation
of cross-ethnic differences in AF prevalence in a cohort with
universal access to cardiac monitoring to minimize access-to-care
bias. Third, relying on data from a prospective population-based
cohort, recruited at the point of seeking medical attention and
responsible for providing clinical care, helped ensure that esti-
mates of AF prevalence are not affected by the lower likelihood
of ethnic minority groups participating in research.'’

Nevertheless, there are some limitations. First, ascertainment
in OxVasc requires patients to seek medical attention and so
some underrepresentation of ethnic minority groups is pos-
sible because of their lower willingness to seek medical at-
264749 However, the distribution of OxVasc
participants by age, sex, and ethnicity has remained consis-
tently similar to that of the underlying population in South
East England from inception." "7

tention.

Second, in our meta-analysis, there were multiple sources of
heterogeneity across the included studies, notably the defi-
nition of vascular risk factors, the age range and place of
residence of participants, and the time of and approach to data
collection. Nevertheless, estimates of the cross-ethnic differ-
ences in prevalence of AF and its associated risk factors were
relatively consistent across studies and subgroups and were
comparable with those in OxVasc. Third, the overall number
of participants from ethnic minority groups remained rela-
tively small even after combining all available data, and there
was limited information on the composition of aggregated
ethnic minority groups. This means that some differences
between various strata of the population of UK residents who
are not originally from a White British background (e.g., Black
African vs Black Caribbean people and Asian people from
India vs China) might have been overlooked. This also means
that we could not perform in-depth exploration of the con-
tribution of other factors such as early-life stressors (e.g,
infections, pollution, and malnutrition), migrant generation,
and time since immigration that determines the cumulative

Neurology | Volume 105, Number 8 | October 21,2025

exposure to western lifestyle and public health interventions.
Further studies enrolling larger numbers of people from
ethnic minority groups are, therefore, needed to properly

address the highlighted gaps in knowledge.

Overall, our findings have 3 implications. First, the lower
susceptibility to AF in Black and Asian people suggests that
considering ethnicity might improve both the accuracy and
the generalizability of scores to predict AF detection after TIA
and stroke. Second, future research should aim to quantify the
benefit of genetic testing in ethnic minority groups with AF-
related cardioembolic strokes, given their higher prevalence of
pathogenic variations of genes promoting early-onset AF.**
Third, more in-depth investigations of the biological mecha-
nisms underpinning the AF paradox, ideally including com-
parisons between people of African/Asian descent living in
Western countries and those remaining in Africa or Asia,
could lead to the discovery of novel therapeutic targets for AF
prevention and treatment and might also inform guidelines to
meet the specific needs of ethnic minority groups.
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