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Aims The aim of this study was to estimate the global burden of atrial fibrillation (AF)/atrial flutter (AFL) and its attributable risk 
factors from 1990 to 2019.

Methods 
and results

The data on AF/AFL were retrieved from the Global Burden of Disease Study (GBD) 2019. Incidence, disability-adjusted life years 
(DALYs), and deaths were metrics used to measure AF/AFL burden. The population attributable fractions (PAFs) were used to 
calculate  the percentage contributions of major potential risk factors to age-standardized AF/AFL death. The analysis was per-
formed between 1990 and 2019. Globally, in 2019, there were 4.7 million [95% uncertainty interval (UI): 3.6 to 6.0] incident cases, 
8.4 million (95% UI: 6.7 to 10.5) DALYs cases, and 0.32 million (95% UI: 0.27 to 0.36) deaths of AF/AFL. The burden of AF/AFL in 
2019 and their temporal trends from 1990 to 2019 varied widely due to gender, Socio-Demographic Index (SDI) quintile, and 
geographical location. Among all potential risk factors, age-standardized AF/AFL death worldwide in 2019 were primarily attrib-
utable to high systolic blood pressure [34.0% (95% UI: 27.3 to 41.0)], followed by high body mass index [20.2% (95% UI: 
11.2 to 31.2)], alcohol use [7.4% (95% UI: 5.8 to 9.0)], smoking [4.3% (95% UI: 2.9 to 5.9)], diet high in sodium [4.2% (95% UI: 
0.8 to 10.5)], and lead exposure [2.3% (95% UI: 1.3 to 3.4)].

Conclusion Our study showed that AF/AFL is still a major public health concern. Despite the advancements in the prevention and treat-
ment of AF/AFL, especially in regions in the relatively SDI quintile, the burden of AF/AFL in regions in lower SDI quintile is 
increasing. Since AF/AFL is largely preventable and treatable, there is an urgent need to implement more cost-effective strat-
egies and interventions to address modifiable risk factors, especially in regions with high or increased AF/AFL burden.
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What’s new?

• Accurate assessment of the current burden and attributable risk fac-
tors for atrial fibrillation (AF)/atrial flutter (AFL) is critical for devel-
oping effective control and prevention strategies.

• Previous studies from the Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD) 2017 have reported the global burden 
of AF/AFL. To our knowledge, no updated study has provided de-
tailed estimates on various factors like the incidence, 
disability-adjusted life years, deaths, and major risk factors of AF/ 
AFL in all regions over time.

• In this study, we provide a revised report on AF/AFL based on the 
latest GBD 2019 study, Our study provides a comparable and 
comprehensive overview of the updated global burden of AF/AFL 
and its attributable risk factors from 1990 to 2019.

Introduction
Atrial fibrillation (AF)/atrial flutter (AFL) is the most common type of 
clinical tachyarrhythmia. The AF/AFL cases are prevalent worldwide 
and continuously rising due to the rapidly aging population. The AF/ 
AFL affects the quality of the patient’s life and increases the susceptibil-
ity to severe complications such as myocardial infarction, heart failure, 
stroke, and ultimately death.1,2 The AF/AFL-related deaths were as high 
as 287 241 in 20173 and remains one of the leading causes of death 
worldwide. While the age-standardized AF/AFL death rate has declined 
by 2.53% over the past few decades, the absolute number of 
disability-adjusted life years (DALYs) due to AF/AFL globally increased 
from 1990 to 2019 and has risen to 5.97 million people.4 The AF/AFL 
has become a leading cause of disability worldwide, and post-AF/AFL 
care and the economic costs of treatment are substantial. In the 
United States of America (USA), ∼3–5 million people suffer from AF/ 
AFL, and as the population ages, it is expected to affect more than 8 
million people by 2050.5 In Europe, the prevalent cases of AF are pro-
jected to increase from a current estimate of 8.8 million to ∼18 million 
in 2060.6 The medical costs of managing individual AF patients are ex-
tremely high. Direct cost estimates range from $2000 to 14 200 per 
patient-year in the USA and from €450 to 3000 in Europe.7 AF/AFL 
is likely to become a serious public health concern and will increase 
the financial burden on society in the future.

It is necessary to accurately assess the current burden and attribut-
able risk factors for AF/AFL, which is crucial to the development of ef-
fective control and prevention strategies. Although the previous 
studies3,4 from the Global Burden of Diseases, Injuries, and Risk 
Factors Study (GBD) 2017 have reported the global burden of AF/ 
AFL, to our knowledge, no updated study has provided a detailed re-
port about various factors like the incidence, DALYs, deaths and major 
risk factors of AF/AFL  in all regions over time. Therefore, in the 
study, based on the latest GBD 2019 estimates, we expanded and up-
dated the previous study to provide comparable and comprehensive in-
formation on the global burden of AF/AFL and its attributable risk 
factors from 1990 to 2019.

Methods
Data sources
Raw data were obtained from the Global Burden of Diseases, Injuries, and 
Risk Factors Study (GBD) 2019 database, a web-based tool using the Global 
Health Data Exchange query tool (http://ghdx.healthdata.org/gbd-results- 
tool). The detailed contents and methodology uesd by GBD 2019 have 
been published previously.8,9 The waiver of informed consent was reviewed 
and approved by the University of Washington Institutional Review Board 
due to the use of deidentified aggregated data in GBD 2019.

Definitions
The International Classification of Diseases and Injuries (ICD-9 and ICD-10) 
was used to identify AF/AFL. All cardiovascular diseases coded as 427.3– 
427.32 in the ICD-9 and I48–I48.92 in the ICD-10 were identified as AF/ 
AFL in the study. Similar to previous GBD studies,3,4,9 electrocardiogram 
was used to diagnose AF/AFL.

Years of life lost (YLLs) were calculated as the standard life expectancy at 
the age of death multiplied by the number of deaths. Years lived with dis-
ability (YLDs) was estimated as the number of YLLs to health, weighted 
by disability weight for severity. The sum of YLLs and YLDs due to prema-
ture death of the population was considered as DALYs.

The Socio-Demographic Index (SDI), which ranges from 0 (worst) to 1 
(best), was an aggregated indicator that quantifies development in each lo-
cation year.8,9 It was calculated on the basis of the lagged distribution of in-
come per capita, the average education level of individuals aged 15 years and 
older, and the total fertility rate under 25 years. The threshold for the SDI 
quintile was calculated using estimates for countries with a population of 
more than 1 million.8,9 According to SDI quintiles, 195 countries and re-
gions were divided into high SDI, high–middle SDI, middle SDI, low–middle 
SDI, and low SDI quintiles.8,9

The risk factors for AF/AFL were identified based on the following cri-
teria: adequate evidence for the cause of AF/AFL, availability of exposure 
data, and the possibility of modification.3,9,10 In GBD 2019, six risk factors, 
i.e. high body mass index, high systolic blood pressure, smoking, alcohol use, 
diets high in sodium, and lead exposure, contributed to AF/AFL-related 
death. The exact definition of these risk factors and methods for quantifying 
the percentage contribution of these risk factors to AF/AFL-related death 
has been published in previous studies.3,9,10

Statistical analysis
We estimated counts, age-standardized rate (ASR) per 100 000 people, and 
percentage change in ASR with 95% uncertainty interval (UI) to quantify 
GBD 2019 AF/AFL burden metrics such as prevalence, incidence, DALYs, 
and deaths and reported by global, gender, SDI quintile, and geographical 
location. The ASR was calculated by directly standardizing the global age 
structure.11 UI were calculated based on 1000 draw-level estimates for 
each parameter. 95% UI was defined as the 25th and 975th values across 
all 1000 draws. It is important to note that AF/AFL does not directly lead 
to death but could cause complications such as stroke or heart failure, 
which indirectly contribute to the increased risk of AF/AFL-related mortal-
ity. Therefore, the crude case fatality rate in patients with AF/AFL is not an 
appropriate metric, mortality due to AF/AFL is preferred. The AF/ 
AFL-related death rate was statistically estimated and modelled using a 
comprehensive multi-parameter method, which obtained statistical signifi-
cance through the combination of various national covariates. The popula-
tion attribution fractions (PAFs) represent the proportion of age- 
standardized AF/AFL-related death rate, which will reduce if risk factor ex-
posure is reduced to the theoretical minimum. The PAFs were calculated 
based on the percentage contributions of the major risk factors to age-stan-
dardized AF/AFL-related death rate.3,9,10 The PAFs for each risk factor in-
cludes all burdens that can be directly or indirectly attributed to that risk 
factor. Therefore, the cumulative impact of risk factors is not a simple add-
ition to their personal contributions. When PAFs are summarized across 
multiple risk factors, mediation adjustment is required. For all estimates, 
95% UI excluding zero represents statistical significance. The analysis was 
performed between 1990 and 2019.

Results
The GBD estimates on AF/AFL were available from GBD 2019 Data 
Input Sources Tool website (http://ghdx.healthdata.org/gbd-results- 
tool, accessed on May 2022). In 2019, AF/AFL affected ∼60.0 million 
(95% UI 45.7 to 75.3) people worldwide, an increase of 111.0% (95% 
UI: 107.4 to 115.5) from 28.3 million (95% UI: 21.5 to 36.2) in 1990. 
The incident cases of AF/AFL were 4.7 million (95% UI: 3.6 to 6.0) in 
2019, an increase of 104.0% (95% UI: 100.3 to 108.8) from 2.3 million 
(95% UI: 1.8 to 3.0) in 1990. However, the age-standardized incidence 
rate of AF/AFL decreased by 2.5% (95% UI: −3.6 to 1.2) from 1990 to 

http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
http://ghdx.healthdata.org/gbd-results-tool
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2019. The largest decreases in age-standardized incidence rate was 
seen in countries in the high–middle SDI quintile [−4.1% (95% UI: 
−5.6 to −2.6)] (Table 1). Globally, the number of AF/AFL-related deaths 
in 2019 was 0.32 million (95% UI: 0.27 to 0.36), an increase of 169.4% 

(95% UI: 143.8 to 189.2) compared with 1990. The age-standardized 
rate of AF/AFL-related deaths in 2019 also increased by 2.0% (95% 
UI: −6.5 to 8.7) compared with 1990, with the greatest increases occur-
ring in countries in the low–middle SDI quintile [21.6% (95% UI: −0.9 to 
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Figure 1 Trends in numbers and age-standardized rates of incident cases (A), deaths (B), and disability-adjusted life years cases (C) of atrial fibrillation/ 
atrial flutter at the global level, 1990–2019. Error bars indicate the 95% uncertainty interval (UI) for numbers. Shading indicates the 95% UI for rates.
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45.6)] (Table 1). In addition, AF/AFL contributed to 8.4 million (95% UI: 
6.7 to 10.5) DALYs cases globally in 2019, an increase of 126.6% (95% 
UI: 111.1 to 145.4) compared with 1990. Despite the increases, from 
1990 to 2019, the age-standardized DALYs rate decreased by 0% 

(95% UI: −0.1 to 0), with the largest decreases in countries in the 
high–middle SDI quintile [−0.1% (95% UI: −0.1 to 0.0)] (Table 1).

By sex, in 2019, there were more incident cases of AF/AFL in males 
than in females, with a higher age-standardized incidence rate of AF/AFL 
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GBD, Global Burden of Disease, Injuries, and Risk Factors Study.
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seen in males than in females (Figure 1A). Conversely, there were more 
deaths due to AF/AFL in females than in males, with a higher 
age-standardized death rate of AF/AFL observed in females than in 

males (Figure 1B). Additionally, DALYs cases due to AF/AFL were higher 
in females than males, while the higher age-standardized DALYs rate of 
AFAFL was seen in males than in females in 2019 (Figure 1C). Consistent 
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with counts and ASRs of incident, DALYs, and deaths in 2019, those re-
sults were also seen across all years (Figure 1).

Age-specific counts and rates of incident cases, DALY cases, and 
deaths for AF/AFL by sex in 2019 were shown in Figure 2. The incident 
cases of AF/AFL peaked betweeen the 65–69 years in both sexes, with 
higher incident cases in males aged younger than 65 years and in females 
aged older than 65 years (Figure 2A). The number of DALYs due to AF/ 
AFL peaked at between the 70–74 years in males and between the 80– 
84 years in females, and the number was higher in males than in females 
in the same age group until the 70–74 years (Figure 2B). The number of 
deaths due to AF/AFL peaked between  the 85–89 years in both sexes, 
and females in the same age group have more deaths than males 
after the 65–69 years. The age-specific DALYs and death rates of AF/ 
AFL increased with age in both sexes. However, the age-specific inci-
dence rate decreased after the 75–79 years in both sexes.

By SDI quintile, in 2019, age-standardized incidence, DALYs, and 
death rates of AF/AFL tended to be higher in regions (except for high- 
income Asia Pacific) in the higher SDI quintile, whereas the opposite re-
sults were seen in regions with in the low SDI quintile and high-income 
Asia Pacific (Table 1, Figure 3). From 1990 to 2019, ASRs of incidence, 
DALYs, and deaths of AF/AFL showed stable trends at the lower end of 
the SDI scale, whereas the largest increase and the largest decrease 
were all observed at the higher end of the SDI scale. Across 21 GBD 
regions, in 2019, the highest age-standardized incidence rate of AF/ 
AFL was seen in high-income North America [108.5 (95% UI: 
87.6 to 131.4) per 100 000 people], whereas the lowest 
age-standardized incidence rate was observed in Andean Latin 
America [14.8 (95% UI: 11.1 to 19.2) per 100 000 people] (Table 1, 
Figure 3A). The highest age-standardized DALYs [168.3 (95% UI: 
132.5 to 214.3) per 100 000 people] and deaths [6.9 (95% UI: 
5.5 to 8.3) per 100 000 people] rates were observed in Australasia, 
whereas the lowest ASRs of DALYs [53.5 (95% UI: 
43.1 to 66.6) per 100 000 people] and deaths [2.4 (95% UI: 1.9–3.2) 
per 100 000 people] were seen in high-income Asia Pacific (Table 1, 
Figure 3B and C). From 1990 to 2019, The largest drop and the largest 
rise in age-standardized incidence rate were seen in high-income Asia 
Pacific [−21.5% (95% UI: −23.4 to −11.8)] and high-income North 
America1 [3.9% (95% UI: 5.1 to 19.1)], respectively (Table 1, Figure 3A). 
The largest drop in age-standardized DALYs [−0.2% (95% UI: −0.2 to 
−0.1)] and death [−20.5% (95% UI: −30.3 to −11.5)] rates were all ob-
served in the high-income Asia Pacific, whereas the largest rise in 
age-standardized DALYs [0.3% (95% UI: 0.1 to 0.4)] and death [58.7% 
(95% UI: 15.7 to 97.4)] rates were seen in Central Asia (Table 1, 
Figure 3B and C).

Across all countries, in 2019, the USA had the global highest 
age-standardized incidence rate [109.5 (95% UI: 89.0 to 131.9) per 100 
000 people], while Bolivia (Plurinational State of) had the lowest 
age-standardized incidence rate [14.4 (95% UI: 10.7 to 18.7) per 100 000 
people]. The global highest age-standardized DALYs [250.6 (95% UI: 
205.8 to 313.7) per 100 000 people] and death [14.4 (95% UI: 
11.3 to 19.4) per 100 000 people] rates of AF/AFL were seen in 
Montenegro, whereas the lowest age-standardized death [2.0 (95% UI: 
1.4 to 2.4) per 100 000 people] and DALYs [51.9 (95UI: 40.1 to 67.0)] rates 
were observed in Singapore (Figure 4 and Supplementary material online, 
Table S1). From 1990 to 2019, the countries with the largest drop in 
age-standardized incidence, death, and DALYs rates were seen in Japan 
[−25.8% (95% UI: −28.2 to −22.4)], Guam [−47.3% (95% UI: −59.6 to 
−31.9)] and Bermuda [−20.7% (95% UI: −31.1 to −7.7)]. While the coun-
tries with the largest rise in age-standardized incidence, death and DALYs 
rates were seen in Ecuador [22.5% (95% UI: 13.4 to 31.9)], Uzbekistan 
[211.3% (95% UI: 69.6 to 347.1)] and Uzbekistan [75.0% (95% UI: 
37.7 to 120.4)], respectively (Figure 4 and Supplementary material online, 
Table S1). Notably, China had the global largest number of incident cases 
[1.2 million (95% UI: 0.9 to 1.5)], DALYs cases [1.7 million (95% UI: 
1.3 to 2.2)], and deaths [51.7 thousand (95% UI: 43.6 to 60.1)] due to 

AF/AFL in 2019. Compared with other countries, from 1990 to 2019, 
the global number of DALYs and deaths due to AF/AFL had the largest in-
crease in China, increasing by ∼121.6% (95% UI: 111.5 to 132.0) and 
169.4% (95% UI: 143.8 to 189.2), respectively.

Among all potential risk factors in GBD 2019, age-standardized AF/AFL 
death worldwide was primarily attributable to high systolic blood pressure 
[34.0% (95% UI: 27.3 to 41.0)], followed by high body mass index [20.2% 
(95% UI: 11.2 to 31.2)], alcohol use [7.4% (95% UI: 5.8 to 9.0)], smoking 
[4.3% (95% UI: 2.9 to 5.9)], diets high in sodium [4.2% (95% UI: 
0.8 to 10.5)], and lead exposure [2.3% (95% UI: 1.3 to 3.4)]. The percentage 
contribution of these risk factors to age-standardized AF/AFL death by gen-
der, SDI quintile, and GBD region were shown in Figure 5 and 
Supplementary material online, Table S2. With the exception of a few re-
gions, the percentage contribution of high body mass index and high systol-
ic blood pressure to AF/AFL age-standardized death affected females more 
than males. Conversely, the percentage contribution of smoking, lead ex-
posure and alcohol use to age-standardized AF/AFL death affected males 
more than females. For diets high in sodium, in addition to Eastern 
Sub-Saharan Africa, the percentage contribution of age-standardized AF/ 
AFL death also affected males more than females. Across SDI quintiles, 
the contribution percentage of high systolic blood pressure, high sodium 
diet, and smoking to age-standardized AF/AFL death was similar in each 
SDI. The largest percentage contribution of high body mass index and al-
cohol use to age-standardized AF/AFL death was seen in countries in 
high–middle SDI quintile and high SDI quintile in both sexes. Conversely, 
the largest percentage contribution of lead exposure to age-standardized 
AF/AFL death was observed in countries in the low SDI quintile and 
low–middle SDI quintile. Globally, from 1990 to 2019, the percentage con-
tribution of high body mass index and lead exposure to age-standardized 
AF/AFL death trended upwards in both sexes, while other risk factors 
trended downwards in both sexes.

Discussion
Our results indicated that AF/AFL remains a significant health burden 
globally, with more than 60.0 million AF/AFL survivors in 2019. 
Although the age-standardized incidence and prevalence rates of AF/ 
AFL declined from 1990 to 2019, its absolute number has more than 
doubled, possibly due to population growth and aging, advanced diag-
nostic techniques, and increased awareness of AF/AFL. The absolute 
number of AF/AFL deaths and DALY cases has also increased signifi-
cantly, possibly attributable to undiagnosed asymptomatic or paroxys-
mal AF/AFL and lack of standardized treatment for AF/AFL. Notably, 
our results showed that DALYs cases and deaths of AF/ 
AFL increased faster than the prevalent cases and incident cases. 
Therefore, it is not only necessary to detect AF/AFL as early as possible, 
but also urgently to develop more effective treatment measures to ac-
tively treat AF/AFL.

Consistent with GBD 2017 analysis3,4 of AF/AFL, our results also in-
dicated that the number of AF/AFL-related DALYs and deaths was 
higher in females than in males in 2019, whereas the opposite result 
was seen in AF/AFL-related incidence. Recent studies2,12,13 have shown 
that females have more complications and mortality due to AF/AFL 
than males, and female patients are less likely to use rhythm control 
strategies, including less antiarrhythmic therapy, less cardioversion, 
and less catheter ablation. Therefore, more attention should be paid 
to rhythm control strategies and complications treatment in females 
with AF/AFL. A 50-year follow-up study found that age was the stron-
gest risk factor for developing AF/AFL compared with sex, smoking, al-
cohol, hypertension, body mass index, significant heart murmur, left 
ventricular hypertrophy, myocardial infarction, and heart failure. As 
shown in our study, the incidence of AF/AFL peaked in the elderly. 
Notably, the rates of AF/AFL-related death and DALYs have risen 
sharply in the elderly, suggesting that the management of AF/AFL in 

http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euac237#supplementary-data
http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euac237#supplementary-data
http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euac237#supplementary-data
http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euac237#supplementary-data
http://academic.oup.com/europace/article-lookup/doi/10.1093/europace/euac237#supplementary-data
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the elderly is far from adequate. Unlike the analysis of AF/AFL in GBD 
2017,3,4 our results showed incidence and death rates of AF/AFL tend 
to be younger in females. Therefore, while focusing on AF/AFL in the 
elderly, the diagnosis and treatment of AF/AFL in young women should 
not be ignored.

Similar to GBD 2017 analysis of AF/AFL,3,4 the temporal trends in the 
age-standardized incidence, DALYs, and death rates of AF/AFL varied 
significantly by SDI quintile. Socio-Demographic Index is mainly com-
posed of years of education, per capita income level, and total fertility 
rate. Therefore, social factors have an important influence on the 
age-standardized incidence, DALYs and death rates, and changes in 
AF/AFL. Regions should formulate corresponding strategies according 
to their own situation. High SDI regions had a higher age-standardized 
incidence rate, while low SDI regions had lower age-standardized inci-
dence rate, suggesting that a larger proportion of people in low SDI re-
gions had undetectable AF/AFL. Therefore, more patients with AF/AFL, 
especially those with paroxysmal or asymptomatic AF/AFL, are diag-
nosed early and accurately. Age-standardized incidence, DALYs, and 
death rates increased in regions with low SDI regions. This may be at-
tributable to treatment strategies, including the use of new oral antic-
oagulants, left atrial appendage closure, and catheter or cryogenic 
balloon ablation, which are unevenly distributed across socioeconomic 
settings in different regions. Although the age-standardized incidence 
and DALY rates decreased significantly in the high SDI region, the 
age-standardized death rate increased significantly in the low SDI re-
gion. In recent years, we have made great achievements in the AF/ 
AFL burden of high SDI areas, but we have neglected the AF/AFL man-
agement of low SDI areas. In the future, we need to strengthen the pre-
vention, diagnosis, and treatment of AF/AFL in low SDI areas.

A series of literature reviews showed that active management of AF/ 
AFL modifiable factors, such as hypertension, obesity, smoking, and 
alcohol abuse, can prevent AF/AFL14,15 and improve its prognosis.16

Therefore, a variety of efforts are still needed to prevent and treat these 
risk factors. Previous studies have shown that obesity is an independent 
predictor of AF/AFL in healthy fertile young women,17 and obesity is 
strongly associated with diabetes and hypertension.18 Therefore, obes-
ity in adults are at the highest risk of developing AF/AFL. A meta- 
analysis19 of 4 371 714 participants showed that AF/AFL was associated 
with all-cause mortality in females. Therefore, in order to reduce the 
percentage contribution of high body mass index and high systolic blood 
pressure to age-standardized AF/AFL death in females.

Policymakers should not only prevent females from developing high 
body mass index and high systolic blood pressure as soon as possible 
but also regulate the management of AF/AFL in females. Smoking, diets 
high in sodium, and alcohol use usually represent an unhealthy lifestyle 
in males, and lead exposure represents a poor working environment in 
males. Males should try to avoid these risk factors to decrease the per-
centage contribution to age-standardized AF/AFL death. Previous GBD 
studies3 found the percentage contribution of these risk factors to 
age-standardized AF/AFL death was mainly seen in countries with 
high–middle SDI quintile. The present study showed that the percent-
age contribution of these risk factors to age-standardized AF/AFL death 
was observed in countries with each SDI. Thus, we should pay attention 
to the risk factors of each SDI quintile.

Limitations
The limitations of our study have to be discussed. First, although the 
ICD codes were widely accepted for obtaining information on AF/ 
AFL cases, and the GBD 2019 methods have made great efforts to im-
prove data quality, it may still affect the accuracy of in some cases. 
Second, despite improved diagnostic tools for AF/AFL, the large num-
ber of undiagnosed asymptomatic or paroxysmal AF/AFL in the popu-
lation would lead us to underestimate the number of AF/AFL. Third, 
there are different types of AF/AFL, such as paroxysmal AF/AFL, 

persistent AF/AFL, and permanent AF/AFL, the GBD database does 
not recognize this complexity, only whether the population has AF/ 
AFL classification. Finally, we only analysed the main risk factors asso-
ciated with AF/AFL, and other risks of AF/AFL cannot be ignored.

Conclusions
Our study showed the burden of AF/AFL in 2019 and their temporal 
trends from 1990 to 2019 varied widely by gender, Socio- 
Demographic Index (SDI) quintile, and geographical location. Despite 
the advancements in the prevention and treatment of AF/AFL, especial-
ly in regions in relatively high SDI quintiles, the burden of AF/AFL in re-
gions in the lower SDI is increasing. Since AF/AFL is largely preventable 
and treatable, there is an urgent need to implement more cost-effective 
strategies and interventions to address modifiable risk factors, especial-
ly in regions with high or increased AF/AFL burden.
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