
Articles
Prevalence and risk of atrial fibrillation in China: A
national cross-sectional epidemiological study
Shaobo Shi,a,b,c,y Yanhong Tang,a,b,c,y Qingyan Zhao,a,b,c,y Hong Yan,d Bin Yu,d Qiangsun Zheng,e Yigang Li,f Liangrong Zheng,g

Yiqiang Yuan,h Jingquan Zhong,i Jian Xu,j Yanqing Wu,k Jing Xu,l Lin Chen,m Shufeng Li,n Jian Jiang,o Jingfeng Wang,p Jie Fan,q

Minglong Chen,r Baopeng Tang,s Wei Li,t Qiang Wu,u Bei Shi,v Shenghua Zhou,w Xingsheng Zhao,x Yuehui Yin,y Zheng Zhang,z

Guoqiang Zhong,aa Xuebin Han,ab Fan Liu,ac Ming Wu,ad Lianjun Gao,ae Bo Yang,a,b,c He Huang,a,b,c* and Congxin Huang a,b,c*,
(On behalf of the China Atrial Fibrillation Center Project Team)

aDepartment of Cardiology, Renmin Hospital of Wuhan University, 238 Jiefang Road, Wuchang District, Wuhan 430060,
Hubei, China
bCardiovascular Research Institute, Wuhan University, Wuhan 430060, China
cHubei Key Laboratory of Cardiology, Wuhan University, Wuhan 430060, China
dSchool of Public Health,Wuhan University, Wuhan 430071, China
eThe Second Affiliated Hospital of Xi’an Jiaotong University, Xi’an 710004, China
fXinhua Hospital Affiliated To Shanghai Jiao Tong University School of Medicine, Shanghai 200092, China
gThe First Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310003, China
hHenan Provincial Chest Hospital, Zhengzhou 450008, China
iQilu Hospital of Shandong University, Jinan 250063, China
jAnhui Provincial Hospital, Hefei 230001, China
kThe Second Affiliated Hospital of Nanchang University, Nanchang 330006, China
lTianjin Chest Hospital, Tianjin 300222, China
mFujian Provincial Hospital, Fuzhou 350013, China
nThe Second Affiliated Hospital of Harbin Medical University, Harbin 150086, China
oWest China Hospital of Sichuan University, Chengdu 610044, China
pSun Yat-sen Memorial Hospital, Guangzhou 510120, China
qThe First People's Hospital of Yunnan Province, Kunming 650034, China
rJiangsu Province Hospital, Nanjin 210029, China
sThe First Affiliated Hospital of Xinjiang Medical University, Urumqi 830011, China
tThe Affiliated Hospital of Guizhou Medical University, Guizhou 550004, China
uGuizhou Provincial People’s Hospital, Guizhou 550002, China
vAffiliated Hospital of Zunyi Medical University, Zunyi 563099, China
wThe Second Xiangya Hospital of Central South University, Changsha 430062, China
xInner Mongolia Autonomous Region People's Hospital, Huhehot 010020, China
yThe Second Affiliated Hospital of Chongqing Medical University, Chongqing 400010, China
zThe First Hospital of Lanzhou University, Lanzhou 730013, China
aaThe First Affiliated Hospital of Guangxi Medical University, Nanning 530021, China
abShanxi Cardiovascular Hospital, Taiyuan 030024, China
acThe Second Hospital of Hebei Medical University, Shijiazhuang 050004, China
adHainan General Hospital, Haikou 570311, China
aeThe First Affiliated Hospital of Dalian Medical University, Dalian 116051, China
Summary
The Lancet Regional
Health - Western Pacific
2022;23: 100439
Published online 11 April
2022
https://doi.org/10.1016/j.
Background Atrial fibrillation (AF) is the most common persistent cardiac arrhythmia. This study aimed to estimate
its prevalence and explore associated factors in adults aged 18 years or older in China.

Methods Study data were derived from a national sample from July 2020 to September 2021. Participants were
recruited using a multistage stratified sampling method from twenty-two provinces, autonomous regions, and
municipalities in China. AF was determined based on a history of diagnosed AF or electrocardiogram results.
Abbreviations: AF, atrial fibrillation; BMI, body mass index; CHD, coronary heart disease; CHF, chronic heart failure; CI, confi-

dence interval; DM, diabetes mellitus; ECG, electrocardiogram; HTN, hypertension; OR, odds ratio; SD, standard deviation; TIA,

transient ischaemic attack
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Findings A total of 114,039 respondents were included in the final analysis with a mean age of 55 years (standard
deviation 17), 52¢1% of whom were women. The crude prevalence of AF was 2¢3% (95% confidence interval [CI] 1¢7-
2¢8) and increased with age. The age-standardized AF prevalence was 1¢6% (95% CI 1¢6-1¢7%) overall, and 1¢7% (1¢6-
1¢8%), 1¢4% (1¢3-1¢5%), 1¢6% (95% CI 1¢5-1¢7%), and 1¢7% (1¢6-1¢9%) in men, women, urban areas, and rural areas,
respectively. The prevalence was higher in the central regions (2¢5%, 2¢3-2¢7%) than in the western regions (1¢5%,
1¢0-2¢0%) and eastern regions (1¢1%, 1¢0-1¢2%) in the overall population, either in the gender or residency sub-
groups. The associated factors for AF included age (per 10 years; odds ratio 1¢41 [95% CI 1¢38-1¢46]; p < 0¢001), men
(1¢34 [1¢24-1¢45]; p < 0¢001), hypertension (1¢22 [1¢12-1¢33]; p < 0¢001), coronary heart disease (1¢44 [1¢28-1¢62];
p < 0¢001), chronic heart failure (3¢70 [3¢22-4¢26]; p < 0¢001), valvular heart disease (2¢13 [1¢72-2¢63]; p < 0¢001),
and transient ischaemic attack/stroke (1¢22 [1¢04-1¢43]; p = 0¢013).

Interpretation The prevalence of AF was 1.6% in the Chinese adult population and increased with age, with signifi-
cant geographic variation. Older age, male sex, and cardiovascular disease were potent factors associated with AF. It
is crucial to increase the awareness of AF and disseminate standardized treatment in clinical settings to reduce the
disease burden.

Funding This research was supported the Nature Science Foundation of Hubei province (No: 2017CFB204).

Copyright � 2022 Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/)
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Introduction
Atrial fibrillation (AF) is the most common sustained
cardiac arrhythmia, and is associated with substantial
disability and mortality. AF is estimated to affect 2-4%
of the adult population worldwide.1,2 In general, the
prevalence of AF is projected to increase with popula-
tion aging and social industrialization, especially in
developing countries, such as China. Over the past two
decades, several epidemiological studies on AF preva-
lence have been conducted in China. In 2004, Zhou
et al. reported that the prevalence of AF was 0¢61%
based on a national epidemiological survey performed
in subjects aged 30 to 85 years old in China.3 In south-
ern China, the AF prevalence among participants older
than 35 years was 1¢46% from 2015 to 2017.4 A cross-
sectional study, conducted in northeast China between
September 2017 and March 2019, found that the overall
AF prevalence was 1¢1% in participants older than
40 years.5 However, two national epidemiological stud-
ies showed a higher prevalence of AF in populations
with similar ages. A nationally representative study
found that the standardized prevalence of AF was 2.3%
from October 2014 to November 2015,6 and another
national community-based survey showed that the
weighted AF prevalence was 1.8% between 2014 and
20167, respectively. The inconsistency of the results can
be mainly attributed to various participant characteris-
tics, sample sizes, regions, and investigation methods.
China has the largest population in the world spread
over a vast territory. These studies were either national
surveys conducted years to decades ago or based on a
small sample restricted to certain areas. Therefore, the
results are not representative of the current AF preva-
lence in the general Chinese population.

Since 2017, the China Cardiovascular Association
has promoted Atrial Fibrillation Center programmes,
aiming to enhance overall comprehensive management
capabilities and reduce the burden of AF in China.8,9

To provide key information needed for the development
of national policies to promote the construction of the
Atrial Fibrillation Center, we performed a large,
national epidemiological study of adults older than
18 years to estimate the prevalence of AF and explore
associated factors for AF in China.
Methods

Study design and participants
The national epidemiology study was part of the real-
world study of Chinese atrial fibrillation (RWS-CAF,
registration number: ChiCTR1900021250), which was
a multicentre, observational, cohort study. Briefly, we
used a multistage, stratified cluster sampling procedure
to recruit community-dwelling residents aged 18 years
or older (Appendix 1). In stage one, we selected twenty-
two provinces, autonomous regions, and municipalities
that have all established the provincial Atrial Fibrillation
Center Alliances (Appendix 2), and divided them into
three major geographical regions of China (i.e., Eastern,
Central, and Western China). Then, three prefecture-
level cities/areas from each provincial region stratified
by economic level (based on the median provincial gross
domestic product) were randomly selected. The list of
www.thelancet.com Vol 23 Month June, 2022
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Research in context

Evidence before this study

We searched PubMed and the China National Knowl-
edge Infrastructure database for articles published up
to September 30, 2021 using the English and Chinese
terms “atrial fibrillation”, “prevalence”, “epidemiology”,
and “China”. In 2004, the prevalence of AF in China in
individuals between the ages of 30 and 85 years was
0¢61%, as reported by Zhou. In 2013, Li reported that
the AF prevalence was 1¢80% in individuals aged
60 years or older in Shanghai City. In 2015, using a med-
ical insurance database of 471,446 individuals in South-
west China, Guo reported that the prevalence of
incident AF in subjects older than 20 years was 0¢2%. In
southern China, the prevalence of AF among partici-
pants older than 35 years was 1¢46% from 2015 to 2017.
Du et al. performed another national community-based
survey showed the weighted AF prevalence was 1¢8%
between 2014 and 2016. In 2018, Wang et al. reported
that the prevalence of AF was 2¢31% in adults older
than 40 years from October 2014 to November 2015.
However, no nationwide studies of AF prevalence and
associated factors in adults older than 18 years in China
have been reported.

Added value of this study

Our large, national, cross-sectional study was under-
taken in a sample of 114,039 Chinese adults aged
18 years or older from twenty-two provinces, autono-
mous regions, and municipalities where have all estab-
lished the provincial Atrial Fibrillation Center Alliances.
Clinical criteria or electrocardiogram results were used
to diagnose AF. Our results show that the overall preva-
lence of AF was 1¢6% and increased with age, with sig-
nificant geographical variation. Senior age, men,
hypertension, hyperlipidaemia, coronary heart disease,
chronic heart failure, valvular heart disease, and stroke/
transient ischaemic attack were identified as major
associated factors for AF.

Implications of all the available evidence

Our findings suggest an increase in the prevalence of AF
compared with previous studies. Our study calls for new
national policies and programs for the prevention and
detection of AF. Specifically, raising awareness of dis-
eases, screening for AF using smart tools, and dissemi-
nating standardized treatment in high-risk individuals
should be public health priorities.
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selected prefecture-level cities is summarized in Appen-
dix 3. In stage two, we randomly selected two cities and
counties from selected prefecture-level cities based on
the level of economic development, which represent
samples from urban and rural areas, respectively. In
stage three, urban districts and rural townships were
randomly selected from every city and county. Finally,
www.thelancet.com Vol 23 Month June, 2022
participants aged 18 years or older were cluster recruited
via telephone and household visits from the selected
urban residential and rural village communities, which
were randomly selected from urban districts and rural
townships. We determined the sample size of each sam-
pling area based on the 2010 China census data.10

We only enrolled permanent residents (those living
in their current residence for 6 months or longer) in the
selected communities. A total of 329 study sites (193
urban and 136 rural communities) participated in the
study. We excluded individuals who were unable to
complete the ECG examination due to physical disabil-
ities, pregnancy or breastfeeding. The study protocol
was approved by the Institutional Committee on
Human Research at Renmin Hospital of Wuhan Uni-
versity (Wuhan, China). Written informed consent was
obtained from all study participants. Patients and the
public were not involved in the design, conduct, report-
ing or dissemination of this research. The details of the
organization, survey process and quality control are sup-
plemented in Appendix 1.
Data collection and definitions
We collected data on demographic information, lifestyle
factors (e.g., smoking, drinking), and medical history
using a questionnaire during the face-to-face interviews.
Medical history was obtained according to participants’
medical records or self-reports, and information regard-
ing hypertension (HTN), hyperlipidaemia, diabetes mel-
litus (DM), coronary heart disease (CHD), chronic heart
failure (CHF), valvular heart disease, stroke, and tran-
sient ischaemic attack (TIA) was obtained. The
CHA2DS2-VASc score was calculated from the sum of
the risk factors of congestive heart failure, hypertension,
age ≥75 years, diabetes mellitus, stroke, vascular dis-
ease, age 65-74 years, and sex category (female); weigh-
ing each by 1 except for stroke and age ≥ 75 years, which
were weighed by 2.1 If a participant had a medical his-
tory of AF, information, such as AF pattern and treat-
ment, was also recorded in detail. Five patterns of AF
were distinguished, based on medical records, presenta-
tion, duration, and spontaneous termination of AF epi-
sodes, in participants previously diagnosed with AF.
The definition of diseases was supplemented in the
Appendix 1.

Twelve-lead body surface electrocardiogram (ECG)
or a single-lead ECG was obtained for all participants in
a quiet situation using a recorder from Shinall Technol-
ogy (http://www.xinluomed.com). The ECG recordings
were separately analysed by two well-trained cardiolo-
gists; another investigating cardiologist reviewed the
results when their analysis results were inconsistent. If
there was uncertainty about the presence of AF, the
ECGs were adjudicated by a consensus group. Consis-
tent with the recent European Society of Cardiology
guidelines,1 AF was defined as a standard 12-lead ECG
3
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recording or a single-lead ECG tracing of ≥ 30 s show-
ing heart rhythm with no discernible repeating P waves
and irregular RR intervals or a documented medical his-
tory of diagnosed AF. We also obtained physical meas-
urements, including height, weight, and blood
pressure, following standard protocols.11,12 Body mass
index (BMI) was calculated as weight divided by the
square of height (kg/m2), and obesity was defined as a
BMI ≥ 28 kg/m2.13
Statistical analysis
We estimated the prevalence of AF among all partici-
pants. All calculations were weighted to represent the
general adult population aged 18 years or older in China
according to the 2010 population census,9 and were
stratified by sampling clusters. Age-standardized rates
of AF prevalence were also calculated using data from
the 2010 Chinese census.10 Sampling weights at each
level were equal to the reciprocal of the relevant sam-
pling probability. Continuous variables are presented as
the mean § standard deviation (SD), and categorical
variables are presented as counts and percentages (%).
We used all participants for whom the variables of inter-
est were available. We did not impute missing data.
Means were compared with Analysis of Variance, and
proportions were compared with the Chi-square test.
Cochran-Armitage test was used to evaluate the trend of
AF prevalence in different age groups. Multivariate
logistic regression with stepwise model was performed
to estimate the association of the odds of AF with age
(per 10 years), sex, residence location, geographical
regions (east, central, west), ethnic origin, marital sta-
tus, education level, obesity, current smoker, current
drinker, and medical history (including HTN, DM,
hyperlipidaemia, CHD, CHF, valvular heart disease,
and TIA/stroke). Four models were built to assess fac-
tors applicable among the total population, and three
geographical regions. All analyses were performed
using SAS 9.4 (SAS Institute, NC, USA) or SPSS
V.20.0 software (IBM, West Grove, Pennsylvania,
USA), and statistical significance was defined as p <
0¢05 with two-tailed testing.
Role of the funding source
The study funder had no role in the study design, data
collection, data analysis, data interpretation, or writing
of the manuscript. The corresponding author had full
access to the data and the final responsibility to submit
for publication.
Figure 1. Flow of participants through the study.
Results
Between July 2020 and September 2021, a total of
130,541 (61,584 men and 68,957 women) individuals
were approached through the survey. A total of 115,810
people (55,723 men and 60,087 women) completed the
study. The overall response rate was 88¢7% (90¢5%
men and 87¢1% women). Response rates in three geo-
graphical regions and twenty-two provincial regions are
presented in Appendix 4. After excluding individuals
with unreliable ECG tests, 114,039 participants were
enrolled in the final analysis (Figure 1). The mean age
of the participants was 55 years (SD 17). In total, 59,431
(52¢1%) participants were women, and 72,837 (63¢9%)
resided in urban areas. The characteristics of the study
population are presented in Table 1.

Overall, 2¢3% (2,604, 95% confidence interval [CI]
1¢7-2¢8%) of the study population had AF. Among par-
ticipants with AF, 1,463 (56¢2%) cases had a medical
history of AF and 1,141 (43¢8%) cases of newly diag-
nosed AF, 101 (3¢9%) cases and 2,503 (96¢1%) cases of
AF were diagnosed with valvular and non-valvular AF,
respectively. People with AF were more likely to be
men, older, urban residents, married, obese, and have
HTN, DM, hyperlipidaemia, CHD, CHF, valvular heart
disease, and TIA/stroke, as well as have a lower educa-
tional level than those without AF (Table 1). Among par-
ticipants previously diagnosed with AF, the mean age
was 69 years (12), 45¢0% were women, 5¢9% had valvu-
lar AF, and 93¢1% had a CHA2DS2-VASc score greater
than 1 in participants with non-valvular AF (Appendix
5). 32¢1% of patients received anticoagulation therapy,
and the anticoagulation rate was higher in urban areas
than that in rural areas (390 [36¢6%] vs 79 [19¢8%];
p < 0¢001, Appendix 5). The crude AF prevalence was
higher in men than in women (2¢6% [2¢5-2¢7%] vs
2¢0% [1¢9-2¢1%]; p < 0¢001), and in urban areas than in
rural areas (2¢4% [2¢2-2¢6%] vs 2¢0% [1¢8-2¢2%];
p < 0¢001). The prevalence of AF increased with age
both in the total population (Appendix 6) and in three
geographical regions (Appendix 7), and the overall prev-
alence increased from 0¢4% (46 of 10,750, 0¢3-0¢5%) at
ages of 18-29 years to 5¢9% (371/6,239, 5¢4-6¢5%) at
ages of 80 years or older (p < 0¢001). AF prevalence also
increased with age in both men and women, urban
www.thelancet.com Vol 23 Month June, 2022



Overall No AF AF p value
114039 (100%) 111435 (97¢7%) 2604 (2¢3%)

Sex

Men 54608 (47¢9%) 53195 (47¢7%) 1413 (54¢3%) <0¢001
Women 59431 (52¢1%) 58240 (52¢3%) 1191 (45¢7%) ¢¢

Age (years)

Mean 55 (17) 54 (17) 65 (14) <0¢001
18-29 10750 (9¢4%) 10704 (9¢6%) 46 (1¢8%) <0¢001
30-39 14852 (13¢0%) 14722 (13¢2%) 130 (5¢0%) ¢¢
40-49 15972 (14¢0%) 15776 (14¢2%) 196 (7¢5%) ¢¢
50-59 22399 (19¢6%) 21983 (19¢7%) 416 (16¢0%) ¢¢
60-69 25516 (22¢4%) 24800 (22¢2%) 716 (27¢5%) ¢¢
70-79 18311 (16¢1%) 17582 (15¢8%) 729 (28¢0%) ¢¢
≥80 6239 (5¢5%) 5868 (5¢3%) 371 (14¢2%) ¢¢

Residence location

Urban 72837 (63¢9%) 71071 (63¢8%) 1766 (67¢8%) <0¢001
Rural 41202 (36¢1%) 40364 (36¢2%) 838 (32¢2%) ¢¢

Geographical region

East 60192 (52¢8%) 58934 (52¢9%) 1258 (48¢3%) <0¢001
Central 36113 (31¢7%) 35207 (31¢6%) 906 (34¢8%) ¢¢
West 17734 (15¢5%) 17294 (15¢5%) 440 (16¢9%) ¢¢

Education attainment

Primary school or less 67878 (59¢5%) 66114 (59¢3%) 1764 (67¢7%) <0¢001
Middle and High school 24409 (21¢4%) 23881 (21¢4%) 528 (20¢3%) ¢¢
College and higher 21752 (19¢1%) 21440 (19¢3%) 312 (12¢0%) ¢¢

Ethnic Group

Han 108848 (95¢4%) 106359(95.4%) 2489 (95¢6%) 0.771

Non-Han 5191 (4¢6%) 5076 (4¢6%) 115 (4¢4%) ¢¢
Marital status

Married 101571 (89¢1%) 99205 (89¢0%) 2366 (90¢9%) 0¢003
Widowed, divorced, single, or other 12468 (10¢9%) 12230 (11¢0%) 238 (9¢1%) ¢¢

Current smoker 12583 (11¢0%) 12278 (11¢0%) 305 (11¢7%) 0¢268
Current drinker 9628 (8¢4%) 9381 (8¢4%) 247 (9¢5%) 0¢053
Obesity (BMI≥28 kg/m2) 10969 (9¢6%) 10676 (9¢6%) 293 (11¢3%) 0¢004
Medical History

HTN 29859 (26¢2%) 28824 (25¢9%) 1035 (39¢7%) <0¢001
DM 11151 (9¢8%) 10688 (9¢6%) 463 (17¢8%) <0¢001
Hyperlipidaemia 11270 (9¢9%) 10833 (9¢7%) 437 (16¢8%) <0¢001
CHD 8982 (7¢9%) 8390 (7¢5%) 592 (22¢7%) <0¢001
CHF 2756 (2¢4%) 2364 (2¢1%) 392 (15¢1%) <0¢001
Valvular heart disease 1137 (1¢0%) 998 (0¢9%) 139 (5¢3%) <0¢001
TIA/stroke 3339 (2¢9%) 3088 (2¢8%) 251 (9¢6%) <0¢001

Table 1: Demographic characteristics of the study population.
Data are reported as n (%) or mean (SD).

AF=atrial fibrillation, BMI=body mass index, CHD=coronary heart disease, CHF=chronic heart failure, DM= diabetes mellitus, HTN=hypertension, TIA=tran-

sient ischaemic attack.
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areas and rural areas (Figure 2). Regional variations
occurred for AF prevalence, and prevalence was higher
in the central (2¢5%, 2¢3-2¢7%) and western regions
(2¢5%, 2¢3-2¢7%) than in the eastern region (2¢1%, 2¢0-
2¢2%; p < 0¢001, Appendix 7).

After weighing and adjusting using data from the
2010 Chinese census, the age-standardized prevalence
of AF was 1¢6% (95% CI 1¢6-1¢7%) overall. Compared
with men, women had a lower age-standardized AF
www.thelancet.com Vol 23 Month June, 2022
prevalence (women 1¢4% [95% CI 1¢3-1¢5%] vs. men
1¢7% [1¢6-1¢8%]). No significant difference was noted
between urban and rural areas (urban areas 1¢6% [95%
CI 1¢5-1¢7%] vs. rural areas 1¢7% [1¢6-1¢9%]). The age-
standardized AF prevalence varies by geographical
region, and the prevalence was highest in the central
region (2¢5%, 2¢3-2¢7%), followed by the western (1¢5%,
1¢0-2¢0%) and eastern regions (1¢1%, 1¢0-1¢2%). The cen-
tral region had also higher age-standardized AF
5



Figure 2. Prevalence of AF based on sex, residence and age group. Bars represent proportion and error bars for the 95% CI. Age-spe-
cific prevalence of AF in men (A) and women (B), urban areas (C) and rural areas (D).
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prevalence compared with western and eastern regions
for both the men and women, urban and rural areas
(Figure 3).

In multivariate logistic regression analysis of the
total population, AF was significantly associated with
older age (per 10 years; odds ratio 1¢41 [95% CI 1¢38-
1¢46]; p < 0¢001), men (1¢34 [1¢24-1¢45]; p < 0¢001),
HTN (1¢22 [1¢12-1¢33]; p < 0¢001), CHD (1¢44 [1¢28-1¢62];
p < 0¢001), CHF (3¢70 [3¢22-4¢26]; p < 0¢001), valvular
heart disease (2¢13 [1¢72-2¢63]; p < 0¢001), and TIA/
stroke (1¢22 [1¢04-1¢43]; p = 0¢013) after adjusting for res-
idence location, geographical regions, ethnic origin,
marital status, education level, obesity, current smoker,
current drinker, and hyperlipidaemia (Table 2).Among
the eastern region, older age, men, and have a HTN,
hyperlipidaemia, CHD, CHF, valvular heart disease,
and TIA/stroke remained significantly associated with
the prevalence of AF. However, hyperlipidaemia and
TIA/stroke were no longer significantly associated fac-
tors among the central region. Moreover, non-Han
nationality (1¢75 [1¢25-2¢44]; p = 0¢001) became a new
factor among the western region, but men remained
nonsignificant (Table 2).
Discussion
To our knowledge, the present large national investiga-
tion provided important information on AF in China.
First, our results showed that the overall prevalence of
AF was 1¢6% in Chinese adults. This value is greater
than previous estimates and indicates a 146% increase
compared with the previous study performed in 2004.3

Second, the prevalence of AF increases with age, and
men had a higher AF prevalence than women, but sig-
nificant differences were not noted between urban and
rural residents. Moreover, the AF prevalence presented
an obvious geographic variation, with a greater preva-
lence in the central region. Third, factors associated
with AF included older age, men and previous cardio-
vascular diseases, with a subtle difference among the
three geographical regions. Considering the vast popu-
lation of China, the burden of AF is heavy. AF remains
an important public health problem in China that
requires attention.

Since the study reported by Zhou et al. two decades
ago,3 several epidemiological surveys on AF prevalence
have been performed in China. However, there has
been a lack of national epidemiological studies of AF
www.thelancet.com Vol 23 Month June, 2022



Figure 3. Age-standardized AF prevalence in three geographical regions. Age-standardized AF prevalence in men (A) and women
(B) as well as urban (C) and rural (D) subgroups in three geographical regions.
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during the past five years. Previous studies have
reported inconsistent results due to the differences in
study design and participant characteristics. Ten years
ago, Li Lihua and colleagues enrolled 3,922 individuals
aged 60 years or older and found that the AF prevalence
was 1¢80% in Shanghai City.14 Two other studies con-
ducted in Northeast and South China found AF preva-
lence rates of 1¢10% and 1¢46% in individuals older
than 40 years and 35 years, respectively.4,5 However,
two national cross-sectional studies conducted at five
years ago showed standardized prevalence rate of AF of
2.31% and 1.8%,6,7 which were all higher than those in
regional surveys.4,5 The inconsistent results suggest
that many complex factors influence AF prevalence,
such as population characteristics, survey methodology,
regional medical service capacity and economic level,
etc. AF prevalence is positively correlated with advanc-
ing age, but data on adults aged younger than 35 years
are lacking in China. Guo Yutao et al. in 2015 used a
medical insurance database from 2001 to 2012 in
Southwest China to identify that the prevalence of inci-
dent AF was 0¢2% in subjects aged 20 years or older.15

However, the data were restricted to hospital medical
records and did not include on-site investigations. The
prevalence of AF may not reflect the true prevalence in
www.thelancet.com Vol 23 Month June, 2022
adults in China. Our results revealed that the AF preva-
lence was 1¢6% in Chinese adults aged 18 years or older,
and increased from 0¢4% in the age group of 18
−29 years to 5¢9% in the age group including those
80 years or older. Our data suggest the need to channel
more attention to the young population with AF
because the prevalence may not be not as low as
expected.

Our findings suggest that AF has become more com-
mon across China in the past 20 years. Several potential
reasons could be account for the substantial increase.
First, extended longevity has become a more obvious
sociodemographic phenomenon with rapid population
aging in China. The acceleration of population aging
has exceeded that of many developed countries, and the
proportion of adults aged 60 years and older is expected
to increase from 12.4% to 28% between 2010 and
2040.16,17 Aging populations and subsequent cardiovas-
cular diseases are the primary drivers of AF develop-
ment and progression.18−20 Second, convenient
screening tools developed in recent years, such as smart
watches and long-term single-lead patches, greatly facili-
tate the detection and diagnosis of AF.21 Other self-ser-
vice devices with intelligent algorithms provide more
choices for opportunistic screening of AF, especially in
7



OR (95%CI) p value

Model 1: Among eastern region

Age (per 10 years) 1¢47 (1¢42-1¢53) <0¢001
Sex

Men 1¢36 (1¢21-1¢52) <0¢001
Women 1 (ref) ¢¢

HTN

Yes 1¢22 (1¢08-1¢39) 0¢002
No 1 (ref) ¢¢

Hyperlipidaemia

Yes 1¢35 (1¢15-1¢59) 0¢001
No 1 (ref) ¢¢

CHD

Yes 1¢35 (1¢12-1¢62) 0¢002
No 1 (ref) ¢¢

CHF

Yes 3¢70 (2¢92-4¢69) <0¢001
No 1 (ref) ¢¢

Valvular heart disease

Yes 1¢81 (1¢31-2¢52) <0¢001
No 1 (ref) ¢¢

TIA/stroke

Yes 1¢31 (1¢01-1¢69) 0¢041
No 1 (ref) ¢¢

Model 2: Among central region

Age (per 10 years) 1¢38 (1¢31-1¢44) <0¢001
Sex

Men 1¢40 (1¢22-1¢60) <0¢001
Women 1 (ref) ¢¢

HTN

Yes 1¢22 (1¢06-1¢42) 0¢007
No 1 (ref) ¢¢

CHD

Yes 1¢79 (1¢48-2¢15) <0¢001
No 1 (ref) ¢¢

CHF

Yes 3¢03 (2¢41-3¢82) <0¢001
No 1 (ref) ¢¢

Valvular heart disease

Yes 1¢84 (1¢30-2¢59) <0¢001
No 1 (ref) ¢¢

Model 3: Among western region

Age (per 10 years) 1¢38 (1¢28-1¢49) <0¢001
Ethnic origin

Non-Han 1¢75 (1¢25-2¢44) 0¢001
Han 1 (ref) ¢¢

Hyperlipidaemia

Yes 1¢60 (1¢26-2¢02) <0¢001
No 1 (ref) ¢¢

CHD

Yes 1¢34 (1¢03-1¢73) 0¢030
No 1 (ref) ¢¢

CHF

Yes 4¢54 (3¢45-5¢99) <0¢001

Table 2 (Continued)

OR (95%CI) p value

No 1 (ref) ¢¢
Valvular heart disease

Yes 6¢71 (4¢10-10¢98) <0¢001
No 1 (ref) ¢¢

TIA/stroke

Yes 1¢64 (1¢15-2¢33) 0¢007
No 1 (ref) ¢¢

Model 4: Among the total population

Age (per 10 years) 1¢41 (1¢38-1¢46) <0¢001
Sex

Men 1¢34 (1¢24-1¢45) <0¢001
Women 1 (ref) ¢¢

HTN

Yes 1¢22 (1¢12-1¢33) <0¢001
No 1 (ref) ¢¢

CHD

Yes 1¢44 (1¢28-1¢62) <0¢001
No 1 (ref) ¢¢

CHF

Yes 3¢70 (3¢22-4¢26) <0¢001
No 1 (ref) ¢¢

Valvular heart disease

Yes 2¢13 (1¢72-2¢63) <0¢001
No 1 (ref) ¢¢

TIA/stroke

Yes 1¢22 (1¢04-1¢43) 0¢013
No 1 (ref) ¢¢

Table 2: Association of different patient characteristics and
atrial fibrillation in multivariate logistic regression models.
CHD=coronary heart disease, CHF=chronic heart failure, CI=confidence

interval, DM= diabetes mellitus, HTN=hypertension, OR=odds ratio,

ref=reference, TIA=transient ischaemic attack.

Articles

8

patients with paroxysmal and asymptomatic AF.22

Third, benefiting from the rapid growth of the economy,
the country’s medical insurance payment ability, dis-
ease management capability of disease and residents’
health awareness have all been substantially improved
in China. As a result, the frequency of medical treat-
ment for the general population and the diagnosis rate
of AF have gradually increased. This condition subse-
quently puts a large number of populations at risk of
cardioembolic stroke and systemic embolization. How-
ever, the anticoagulation therapy has improved substan-
tially compared with a previous study,7 despite exist the
urban-rural disparity, which may be attributed to the
construction of the Atrial Fibrillation Center.

Our results found that AF was more frequent in men
than in women. Theoretically, oestrogen has a protec-
tive effect on the cardiovascular system, which is related
to the low prevalence of cardiovascular disease in pre-
menopausal women.23,24 In women, a lower risk factor
burden of cardiovascular disease and frequent primary
prevention strategies, including adoption of healthy
www.thelancet.com Vol 23 Month June, 2022
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lifestyle behaviours and use of proven medicines, collec-
tively play a protective role to reduce the risk of AF.25,26

It should be emphasized that the prevalence of AF was
similar between urban areas and rural areas, but
showed a large difference among geographical regions.
Similar to the geographic variability in other cardiovas-
cular diseases, AF has increased sharply in rural areas
as well as urban areas in recent decades. However, its
diagnosis rate is closely related to the local economic
level, medical service capacity and health awareness,
which exhibit considerable geographical disparity.27−30

In general, the Eastern China has the highest levels of
economic hygiene and the greatest proportion of young
adults, which contributes to the lowest prevalence of
AF. Unlike the central and eastern regions, non-Han
ethnicity became a significant factor associated with AF,
while male gender was no longer significant in the west-
ern region. This finding suggests that a fundamental
structural change is needed to address AF in China.
Improvement in adherence to treatment is as important
as education and screening. These issues include edu-
cating patients, training physicians, and improving
medical insurance coverage.

Compared with other Asian countries, China
appears to have a higher prevalence of AF. For example,
a previous study conducted in 2006 found the esti-
mated overall prevalence of AF in Japanese adults aged
greater than 40 years was 1.6% .31 Yonezawa Y reported
a 0.92% of AF prevalence rate in Japanese adults aged
20 years or older from April 2013 to March 2014, with a
rate four times higher in men (1.46%) than in women
(0.37%).32 In South Korea, the prevalence of AF in the
total adult population was observed to be 0.67% in
2015.33 The estimated AF prevalence was 2.8% for age
≥ 65 years in Thailand,34 and 1.5% for age ≥55 years in
Singapore.35 Nonetheless, our studies found several
common associated factors for AF, such as older age,
men, cardiac disease, and TIA/stroke. In addition to dif-
ferences in population characteristics and survey meth-
ods, the lower level of the national health economy
could be an important factor that causes a higher AF
prevalence in China than those in other Asian coun-
tries.

The present study had several potential limitations.
First, the major limitation is that self-report question-
naires and medical history may introduce inevitable
errors, and potentially lead to bias in the estimation of
the prevalence and associated factors. Second, although
the included sample was corrected in the final analysis,
population migration and exclusion criteria exist in the
survey inevitably introduce selection bias. Third, consid-
ering the operability and the consistency of the diagnos-
tic criteria, we still used traditional ECG as a screening
tool for AF and did not include mobile devices with
smart or long recording durations. This study design
mainly underestimates the prevalence of paroxysmal
AF. Fourth, AF is a heterogeneous disease, and many
www.thelancet.com Vol 23 Month June, 2022
pathogenic factors could lead to AF. Thus, it is difficult
to determine all potential risk factors or predictors, and
the interpretation of relevant results might be inconclu-
sive. Finally, as the 2020 population census has not
been fully released and is not available, therefore the AF
prevalence was weighted according to the 2010 popula-
tion census. In general, the Chinese population struc-
ture presents an aging trend, so it would inevitably
affect and lead to AF underestimation the estimates in
the current study.

In conclusion, our data indicate that AF is currently
more prevalent in the adult population than previously
reported in China, and old age, men, and cardiovascular
disease are major associated factors for AF. These
results suggest a serious situation in terms of preven-
tion and control of AF in China. Strengthening screen-
ing and education programs supplemented by protocols
and policies that improve adherence to treatment are
key issues, that urgently need to be solved to reduce AF
burden in China.
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