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and national burden of atrial
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1990 to 2019: insights from the
Global Burden of Disease study
2019
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Qianqian Gao3* and Anning Ma1*

1School of Public Health, Weifang Medical University, Weifang, China, 2Department of Cardiology,

A�liated Hospital of Jining Medical University, Jining, China, 3School of Management, Weifang Medical

University, Weifang, China

Background: Atrial fibrill ation (AF) is a predominant public health concern in older

adults. Therefore, this study aimed to explore the global, regional, and national

burden of AF in older adults aged 60–89 between 1990 and 2019.

Methods: The morbidity, mortality, disability-adjusted life years (DALYs), and age-

standardized rates of AF were refined from the Global Burden of Diseases study

2019. The epidemiological characteristics were assessed based on numerical

values, age-standardized rates per 100,000 person-years, and estimated annual

percentage changes (EAPC).

Results: Globally, a total of 33.31 million AF cases, 219.4 thousand deaths,

and 65.80 million DALYs were documented in 2019. There were no appreciable

changes in EAPC from1990 to 2019. The disease burden of AF di�ered significantly

across di�erent territories and countries. At the national level, China exhibited the

highest number of incident cases [818,493 (562,871–1,128,695)], deaths [39,970

(33,722–46,387)], and DALYs [1,383,674 (1,047,540–1,802,516)]. At the global

level, high body mass index (BMI) and high systolic blood pressure (SBP) were two

predominant risk factors contributing to the proportion of AF-related deaths.

Conclusion: AF in older adults remains a major public health concern worldwide.

The burden of AF varies widely at both national and regional levels. From 1990

to 2019, the cases of incidences, deaths, and DALYs have shown a global

increase. The ASIR, ASMR, and ASDR have declined in the high-moderate and

high SDI regions; however, the burden of AF increased promptly in the lower

SDI regions. Special attention should be paid to the main risk factors for high-

risk individuals with AF, which can help control systolic blood pressure and body

mass index within normal limits. Over all, it is necessary to illustrate the features

of the global AF burden and develop more e�ective and targeted prevention and

treatment strategies.
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Introduction

Atrial fibrillation (AF) is a common cardiac arrhythmia (1),

affecting more than 33 million people. Globally, it is a primary

cause of coronary heart disease andmortality (2). Relevant research

indicates that the incidence and prevalence of AF have been

going up in Europe and North America from the 1970’s to the

early twenty-first century (3). The prevalence of AF is expected

to rise in the next 30–50 years (4, 5). Hence, AF has become

a worldwide public health problem and strained the healthcare

system. Understanding the pattern of AF incidence and the

temporal trends can facilitate the development of more well-

directed preventive measures.

The Global Burden of Disease (GBD) study estimates the AF

burden in 204 countries and territories worldwide, providing an

excellent opportunity to comprehend the picture of AF (6). Recent

studies have assessed the prevalence, disability-adjusted life years

(DALYs), and AF-related mortality in all age groups using the

data derived from the GBD (7, 8). However, of all cardiovascular

diseases, AF commonly causes heart failure (9), imposing a

substantial disease burden, especially on older adults. The overall

health of older adults declines with age, and multimorbidity is

prevalent, especially in cardiovascular disease. Therefore, it is

necessary to pay particular attention to older adults. A cohort

study found a significant increase in the prevalence of AF in older

adults over 60 years of age (10). In addition, the proportion of

the older population over 90 years old is only 2%. Therefore, we

selected 60–89-year-olds as the research subjects. Based on the

GBD Study 2019 data, the purpose of this study was to explore the

burden of AF and its risk factors among older adults aged 60–89

years at global, regional, and national levels from 1990 to 2019.

Our outcomes can act as a crucial supplement and expansion to

previous research while also contributing to the formulation of AF

prevention measures targeting various countries.

Methods

Data sources

We collected corresponding data from the Global Health

Data Exchange (GHDx) query tool (http://ghdx.healthdata.org/

gbd-results-tool) (11), an online tool of the Global Burden of

Diseases (GBD), Etiologies, Injuries, and Risk Factors Study. The

quality of statistics has been recognized internationally, and the

approaches employed in the GBD have been illustrated elsewhere.

The GBD 2019 database consisted of epidemiological data (i.e.,

deaths, prevalence, incidence, and DALYs) for 204 countries and

territories worldwide. Then, these countries and territories were

divided into five regions in accordance with the sociodemographic

index (SDI) (2). The regions ranged from high to low as follows:

high SDI, high-middle SDI, middle SDI, low-middle SDI, and

low SDI.

Furthermore, the world was geographically divided into 21

regions, such as Australasia and Eastern Europe. The Human

Development Index (HDI) data were available for extraction from

Human Development Reports (http://hdr.undp.org/en/data). It

was a composite measure index of three elementary aspects of

human development: life expectancy, education, and per capita

income. In our research, HDI was assembled and utilized to match

GBD data. The secondary analysis data in the present article did not

require ethical agreement or approval from the ethics committee or

the institutional review board.

Statistical analysis

The burden of AF was expressed in terms of number, age-

standardized incidence rates (ASIRs), age-standardized mortality

rates (ASMRs), age-standardized DALY rates (ASDRs), and

estimated annual percentage change (EAPC) with a confidence

interval of 95%. The ASRs were counted using a standardized global

aging structure, which is necessary when comparing populations in

different locations or sample groups over a period of time (12).

In the present study, we calculated the EAPC in the age-

standardized rates of AF to further assess the burden of the disease.

EAPC was a generalization and extensively used weighing measure

for ASR’s tendency within a specified interval. It was calculated

using the referring regression line: Y = α + βX + ε, where Y

referred to ln (age-standardized rate), X presented the calendar

year, β influenced the active or passive trends in ASR and ε meant

error value. The EAPC can be given by the following formula: 100

× [exp (β) – 1], and its 95% confidence interval (CI) could be

obtained from the linear regression model (12). There are three

situations: (1) if the 95% CI and EAPC assessment were both <0,

the ASRs were regarded as a descending trend, (2) if the 95% CI

and EAPC were both >0, the ASRs were regarded as an increasing

trend. (3) If not, the ASRs were regarded as a steady trend. The

statistical analysis in the present study was accomplished using the

R program (Version 4.1.2). If the p-value was< 0.05, it was deemed

to be statistically significant.

Results

Global burden of AF

At the global level, a total of 3,331,144 (2,342,510–4,489,654)

cases of AF were reported in 2019. The morbidity in both sexes

increased by 1.1% from 1,583,024 (1,094,531–2,166,439) in 1990

to 3,331,144 (2,342,510–4,489,654) in 2019. Moreover, the ASIR

fluctuated slightly by 0.05% from 58.54 (44.92–74.24) to 57.09

(44.07–71.9) during the past 30 years. Similarly, the mortality

rate increased by 1.36% from 92,801 (82,995–111,456) in 1990

to 219,437 (190,526–249,642) in 2019. The ASMR demonstrates

a mild increase of 0.04%, from 4.29 (3.73–5.09) in 1990 to 4.38

(3.7–5.05) in 2019 per 100,000 population. AF caused 6,579,978

(5,241,696–8,321,653) DALYs in 2019 worldwide, which was a

1.16% increase from 3,044,717 (2,363,647–3,900,467) in 1990. With

regard to age-standardized rates, in 1990, the ASDR of AF was 110

(87.66–139.16) per 100,000 population, which slightly decreased to

107.13 (86.18–133.73) in 2019 (Table 1, Figure 1A).

Regional burden of AF

For SDI regions, the number of AF cases showed an

upward trend in the five SDI countries from 2009 to 2019
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TABLE 1 Incident cases, death, and DALYs of cardiomyopathy and myocarditis and ASRs per 10,000 population from 1990 and 2019 by Global Burden of

Disease.

Characteristics 1990 2019 1990–2019 1990–2019

Incidence cases
No. (95% UI)

ASIR per
100,000
No. (95%

UI)

Incidence cases
No. (95% UI)

ASIR per
100,000
No. (95%

UI)

Percentage
change

No. (95% CI)

EAPC
No. (95% CI)

Overall 1,583,023.57

(1,094,531.35–

2,166,438.85)

58.54

(44.92–74.24)

3,331,144.11

(2,342,509.66–

4,489,654.42)

57.09

(44.07–71.9)

1.1%

(1.06–1.16)

0.05

(−0.02–0.13)

Sociodemographic index

Low SDI 59,083.69

(40,267.86–81,934.91)

40.67

(30.92–52.06)

135,864.94

(92,489.13–186,062.1)

41.97

(31.77–53.69)

1.19%

(1.14–1.26)

0.12

(0.11–0.12)

Low-middle SDI 202,876.21

(138,996.1–280,233.52)

53.96

(41.04–68.62)

505,077.85

(346,414.8–690,949.01)

54.72

(41.51–69.76)

1.48%

(1.4–1.57)

0.08

(0.06–0.09)

Middle SDI 342,872.23

(233,718.56–470,907.06)

52.39

(39.69–66.74)

922,124.53

(632,539.34–

1,262,914.42)

54.27

(41.16–69.05)

1.57%

(1.52–1.63)

0.14

(0.08–0.2)

High-middle SDI 435,935.66

(300,652.64–602,950.05)

60.34

(46.52–77.1)

827,741.17

(571,861.8–1,134,881.72)

57.97

(44.57–74.2)

0.9%

(0.84–0.96)

−0.12

(−0.15 to−0.09)

High SDI 541,597

(376,964.16–733,826.69)

71.45

(55.34–90.2)

939,060.48

(696,820.22–

1,228,719.31)

69.22

(55.37–85.18)

0.73%

(0.63–0.87)

0.26

(0.09–0.44)

Regions

Andean-Latin

America

1,894.12

(1,297.77–2,554.18)

13.63

(10.08–17.53)

6,097.32

(4,265.51–8,160.3)

14.84

(11.11–19.17)

2.22%

(2.07–2.38)

0.43

(0.35–0.52)

Australasia 17,400.97

(12,027.61–23,837.67)

98.68

(75.18–125.06)

32,335.39

(22,689.52–43,431.81)

90.39

(69.71–114.51)

0.86%

(0.75–0.97)

−0.24

(−0.3 to−0.19)

Caribbean 5,691.5

(3,900.06–7,753.2)

29.33

(22.05–38.08)

11,441.62

(7,849.53–15,488.95)

29.72

(22.18–38.44)

1.01%

(0.96–1.07)

0.07

(0.06–0.08)

Central Asia 18,123.03

(12,503.21–24,707.24)

63.51

(48.9–80.87)

27,908.61

(18,911.11–38,566.56)

64.77

(49.64–82.66)

0.54%

(0.47–0.6)

0.1

(0.09–0.12)

Central Europe 69,623.44

(47,658.46–96,047.25)

72.77

(55.81–92.66)

98,521.6

(67,133.05–136,390.75)

70.59

(54.18–89.82)

0.42%

(0.36–0.46)

0.02

(−0.06–0.11)

Central Latin

America

17,879.46

(12,333.8–24,307.64)

31.81

(23.94–41.05)

53,721.27

(37,296.58–73,064.04)

31.77

(23.84–41.21)

2%

(1.94–2.07)

0.01

(0–0.02)

Central

Sub-Saharan Africa

4,453.46

(2,990–6,276.85)

33.03

(25.06–42.21)

9,596.86

(6,537.13–13,243.4)

32.22

(24.45–41.46)

1.15%

(1.01–1.31)

−0.1

(−0.12 to−0.09)

East Asia 313,996.06

(212,426.67–436,983.35)

55.26

(41.95–70.12)

845,659.53

(583,221.77–

1,164,608.61)

57.4

(43.67–72.99)

1.69%

(1.61–1.8)

0.16

(0.04–0.28)

Eastern Europe 122,722.76

(84,488.3–167,427.12)

68.4

(52.4–87.04)

167,038.62

(114,134.66–231,211.1)

74.4

(57.18–95.28)

0.36%

(0.32–0.4)

0.35

(0.32–0.38)

Eastern

Sub-Saharan Africa

8,610.45

(5,833.87–11,972.16)

19.48

(14.83–25.05)

18,593.54

(12,619.36–25,545)

19.89

(15.18–25.61)

1.16%

(1.11–1.22)

0.16

(0.1–0.23)

High-income Asia

Pacific

31,243.1

(20,944.28–43,603.15)

26.92

(20.67–34.42)

49,432.85

(33,174.99–68,914.26)

21.12

(16.28–27.19)

0.58%

(0.5–0.7)

−1.58

(−1.91 to−1.24)

High-income North

America

265,521.57

(184,073.28–358,286.57)

95.3

(73.03–121)

548,955.86

(418,372.27–698,785.69)

108.53

(87.59–131.44)

1.07%

(0.86–1.34)

1.33

(0.95–1.72)

North Africa and

the Middle East

45,957.21

(31,425.75–63,186.57)

41.81

(31.63–53.41)

116,006.36

(80,041.9–158,616.64)

41.93

(31.66–53.56)

1.52%

(1.46–1.61)

−0.08

(−0.11 to−0.05)

Oceania 1,027.48

(699.01–1,447.68)

57.91

(43.98–73.48)

2,374.01

(1,625.76–3,294.83)

59.26

(44.94–75.2)

1.31%

(1.19–1.43)

0.07

(0.05–0.09)

South Asia 207,889.94

(142,458.26–289,158.44)

60.06

(45.66–76.21)

586,125.53

(400,228.16–804,858.9)

61.37

(46.53–78)

1.82%

(1.74–1.94)

0.06

(0.06–0.07)

(Continued)
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TABLE 1 (Continued)

Characteristics 1990 2019 1990–2019 1990–2019

Incidence cases
No. (95% UI)

ASIR per
100,000
No. (95%

UI)

Incidence cases
No. (95% UI)

ASIR per
100,000
No. (95%

UI)

Percentage
change

No. (95% CI)

EAPC
No. (95% CI)

Southeast Asia 97,679.58

(66,820.01–134,561.02)

61.29

(46.46–78.2)

247,606.5

(169,923.94–339,117.02)

62.77

(47.54–79.6)

1.53%

(1.49–1.58)

0.09

(0.08–0.1)

Southern Latin

America

13,914.25

(9,465.08–18,990.5)

40.73

(30.74–52.21)

25,772.38

(17,760.5–35,322.51)

41.8

(31.8–53.39)

0.85%

(0.76–0.95)

0.07

(0–0.14)

Southern

Sub-Saharan Africa

6,675.23

(4,564.91–9,166.84)

37.43

(28.33–48.01)

13,535.76

(9,269.77–18,486.87)

37.09

(28.17–47.62)

1.03%

(0.98–1.08)

−0.02

(−0.03 to−0.01)

Tropical Latin

America

26,492.79

(18,160.56–36,288.69)

43.44

(32.89–55.6)

77,585.15

(53,528.43–105,946.86)

44.8

(33.81–57.84)

1.93%

(1.84–2.04)

0.55

(0.39–0.7)

Western Europe 286,609.98

(200,891.8–389,866.68)

72.79

(55.34–92.55)

352,998.6

(247,983.17–481,656.6)

63.01

(48.37–79.79)

0.23%

(0.2–0.26)

−0.36

(−0.39 to−0.32)

Western

Sub-Saharan Africa

19,617.2

(13,303.69–27,132.38)

35.51

(26.88–45.46)

39,836.76

(27,328.41–54,873.98)

36.01

(27.33–46.19)

1.03%

(1–1.07)

0.05

(0.01–0.08)

Characteristics 1990 2019 1990–2019 1990–2019

Deaths cases No.
(95% UI)

ASMR per
100,000

No.
(95% UI)

Deaths cases No.
(95% UI)

ASMR per
100,000

No.
(95% UI)

Percentage
change No.
(95% CI)

EAPC No.
(95% CI)

Overall 92,801.05

(82,995.05–111,456.15)

4.29

(3.73–5.09)

219,437.14

(190,525.86–249,642.14)

4.38

(3.7–5.05)

1.36%

(1.14–1.55)

0.04

(0.02–0.06)

Sociodemographic index

Low SDI 3,728.16

(2,483.7–4,731.5)

3.73

(2.42–4.76)

10,484.14

(7,648.72–12,654.91)

4.3

(3.08–5.25)

1.81%

(1.34–2.51)

0.5

(0.47–0.53)

Low-middle SDI 8,678.73

(6,914.63–10,558.98)

3.46

(2.66–4.14)

29,699.98

(25,034.79–34,583.16)

4.21

(3.5–4.87)

2.42%

(1.76–3.14)

0.61

(0.55–0.67)

Middle SDI 16,620.38

(14,704.44–18,971.98)

3.82

(3.32–4.28)

52,178.17

(45,208.24–61,158.62)

4.11

(3.5–4.75)

2.14%

(1.71–2.6)

0.21

(0.19–0.24)

High-middle SDI 27,689.09

(24,854.06–35,444.35)

4.64

(4.04–5.92)

58,332.62

(50,409.75–69,838.57)

4.47

(3.78–5.39)

1.11%

(0.89–1.28)

−0.25

(−0.32 to−0.18)

High SDI 36,029.71

(31,280.88–45,846.61)

4.62

(3.93–5.82)

68,619.71

(56,411.87–81,382)

4.61

(3.67–5.52)

0.9%

(0.65–1.04)

0.03

(0.01–0.06)

Regions

Andean-Latin

America

504.52

(424.82–588.91)

4.41

(3.67–5.06)

1,525.05

(1,231.71–1,852.46)

4.32

(3.48–5.24)

2.02%

(1.46–2.77)

0.1

(0.03–0.18)

Australasia 1,158.23

(958.03–1,334.33)

7.38

(5.96–8.41)

2,511.5

(2,016.89–3,042.33)

6.86

(5.45–8.33)

1.17%

(0.96–1.42)

−0.44

(−0.52 to−0.36)

Caribbean 697.31

(592.49–813.9)

4.46

(3.72–5.28)

1,549.42

(1,297.45–1,884.17)

4.73

(3.91–5.79)

1.22%

(0.92–1.56)

0.26

(0.16–0.36)

Central Asia 933.47

(773.86–1,271.8)

3.62

(2.82–4.8)

1,951.57

(1,721.37–2,586.44)

5.75

(4.95–7.74)

1.09%

(0.62–1.45)

1.49

(1.33–1.64)

Central Europe 4,332.08

(3,890.56–5,357.81)

4.51

(3.93–5.43)

8,073.21

(6,837.02–9,536.65)

4.83

(3.99–5.7)

0.86%

(0.61–1.09)

0.15

(0.1–0.2)

Central Latin

America

1,960.79

(1,699.83–2,517.32)

4.46

(3.76–5.68)

6,478.07

(5,267.49–8,265.53)

4.56

(3.72–5.83)

2.3%

(1.87–2.71)

−0.09

(−0.17 to−0.01)

Central

Sub-Saharan Africa

467.17

(268.6–797.97)

5

(2.85–8.21)

1,334.27

(857.82–1,933.42)

5.63

(3.55–8.24)

1.86%

(1.15–2.84)

0.37

(0.29–0.45)

East Asia 14,205.46

(1,1974.33–16,636.49)

4

(3.31–4.63)

41,526.2

(35,287.76–47,920.9)

3.82

(3.19–4.42)

1.92%

(1.36–2.59)

−0.26

(−0.31 to−0.21)

(Continued)
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TABLE 1 (Continued)

Characteristics 1990 2019 1990–2019 1990–2019

Deaths cases No.
(95% UI)

ASMR per
100,000

No.
(95% UI)

Deaths cases No.
(95% UI)

ASMR per
100,000

No.
(95% UI)

Percentage
change No.
(95% CI)

EAPC No.
(95% CI)

Eastern Europe 7,005.17

(6,098.93–9,688.8)

4.03

(3.44–5.6)

11,419.28

(9,643.68–14,750.74)

4.62

(3.88–6.02)

0.63%

(0.43–0.83)

0.22

(0.07–0.36)

Eastern

Sub-Saharan Africa

1,440.88

(840.03–1,891.54)

4.23

(2.37–5.58)

3,586.81

(2,304.99–4,437.21)

4.69

(2.98–5.87)

1.49%

(0.99–2.18)

0.34

(0.25–0.43)

High-income Asia

Pacific

3,746.97

(3,218.5–4,775.05)

3

(2.54–4.03)

9,103.35

(7,090.93–11,637.45)

2.39

(1.87–3.19)

1.43%

(1.13–1.72)

−0.85

(−0.94 to−0.75)

High-income North

America

11,153.7

(9,461.43–13,912.54)

4.04

(3.36–4.99)

22,725.4

(18,505.88–27,506.97)

4.96

(4.01–6.05)

1.04%

(0.84–1.12)

0.72

(0.64–0.8)

North Africa and

the Middle East

2,650.72

(2,061.78–3,059.75)

3.48

(2.67–4.11)

7,696.85

(6,582.67–9,421.38)

3.66

(3.07–4.33)

1.9%

(1.45–2.87)

0.19

(0.1–0.28)

Oceania 44.44

(32.32–62.72)

4.1

(2.76–6.01)

121.79

(92.59–161.5)

4.25

(3.24–5.5)

1.74%

(1.25–2.31)

0.17

(0.12–0.22)

South Asia 7,479.16

(5,630.22–9,687.24)

3.33

(2.41–4.27)

29,215.99

(22,995.29–36,408.38)

4.1

(3.18–5.15)

2.91%

(1.92–4.04)

0.59

(0.47–0.71)

Southeast Asia 3,464.3

(3,046.27–3,994.08)

3.19

(2.72–3.64)

11,360.88

(9,546.76–13,785.34)

3.99

(3.27–4.75)

2.28%

(1.7–2.91)

0.76

(0.7–0.81)

Southern Latin

America

1,383.83

(1,183.52–1,701.62)

4.92

(4.13–5.93)

3,074.48

(2,606.14–4,013.77)

5.32

(4.44–6.94)

1.22%

(0.99–1.46)

0.29

(0.2–0.38)

Southern

Sub-Saharan Africa

409.26

(344.19–464.65)

3.1

(2.59–3.5)

1,045.72

(916.49–1,151.35)

3.94

(3.38–4.37)

1.56%

(1.23–1.91)

0.79

(0.59–0.99)

Tropical Latin

America

2,187.75

(1,873.43–2,735.8)

4.78

(3.99–5.95)

7,598.03

(6,107.51–8,898.99)

5.03

(4.01–5.94)

2.47%

(1.93–2.73)

0.5

(0.32–0.69)

Western Europe 25,871.16

(22,624.18–34,903.21)

5.77

(4.91–7.83)

43,760.97

(35,707.5–52,790.04)

5.76

(4.59–6.99)

0.69%

(0.38–0.86)

0.06

(0.02–0.09)

Western

Sub-Saharan Africa

1,704.67

(1,332.45–2,229.05)

4.5

(3.55–5.93)

3,778.27

(3,177.8–4,408.07)

4.75

(3.89–5.59)

1.22%

(0.57–1.76)

0.08

(0.04–0.12)

Characteristics 1990 2019 1990–2019 1990–2019

DALYs cases No.
(95% UI)

ASDR per
100,000

No.
(95% UI)

DALYs cases No.
(95% UI)

ASDR per
100,000

No.
(95% UI)

Percentage
change No.
(95% CI)

EAPC No.
(95% CI)

Overall 3,044,717.13

(2,363,647.01–

3,900,467.06)

110

(87.66–139.16)

6,579,977.8

(5,241,696.12–

8,321,653.38)

107.13

(86.18–133.73)

1.16%

(1.06–1.25)

−0.03

(−0.06–0)

Sociodemographic index

Low SDI 114,659.53

(85,965.49–146,544.67)

84.28

(63.03–105.84)

287,302.79

(224,193.31–354,685.81)

91.91

(71.89–111.57)

1.51%

(1.27–1.81)

0.3

(0.27–0.33)

Low-middle SDI 326,477.32

(249,420.63–425,285.99)

91.5

(71.71–114.77)

927,307.72

(727,621.88–1,164,150)

101.01

(81.22–123.92)

1.84%

(1.58–2.13)

0.34

(0.32–0.37)

Middle SDI 577,551.29

(444,346.58–745,572.44)

93.38

(74.4–116.56)

1,648,790.75

(1,285,587.8–

2,095,429.98)

97.9

(78.07–122.72)

1.85%

(1.67–2.05)

0.17

(0.14–0.2)

High-middle SDI 903,441.18

(702,229.35–

1,176,141.28)

116.99

(92.57–149.81)

1,752,067.46

(1,361,490.97–

2,252,102.91)

110.21

(86.73–140.14)

0.94%

(0.84–1.02)

−0.25

(−0.28 to−0.23)

High SDI 1,121,109.75

(882,347.51–

1,445,544.14)

128.62

(101.73–

165.21)

1,961,481.71

(1,561,092.24–

2,473,050.53)

122.64

(97.3–153.57)

0.75%

(0.64–0.83)

0.03

(−0.05–0.11)

(Continued)
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TABLE 1 (Continued)

Characteristics 1990 2019 1990–2019 1990–2019

DALYs cases No.
(95% UI)

ASDR per
100,000

No.
(95% UI)

DALYs cases No.
(95% UI)

ASDR per
100,000

No.
(95% UI)

Percentage
change No.
(95% CI)

EAPC No.
(95% CI)

Regions

Andean-Latin

America

8,588.77

(7,326.22–10,022.07)

64.49

(55.4–74.42)

25,568.67

(21,197.9–30,491.13)

63.61

(52.67–75.22)

1.98%

(1.5–2.57)

0.11

(0.04–0.18)

Australasia 35,222.44

(27,725.1–45,237.53)

183.72

(145.83–

231.54)

70,166.25

(55,042.18–90,300.77)

168.28

(132.54–

214.32)

0.99%

(0.89–1.11)

−0.36

(−0.39 to−0.34)

Caribbean 14,971.71

(12,424.5–18,055.44)

79.4

(66.52–94.7)

31,795.63

(26,276.01–38,251.98)

83.27

(69.65–99.83)

1.12%

(0.93–1.34)

0.19

(0.13–0.25)

Central Asia 35,540.25

(26,530.96–47,120.72)

109.82

(82.86–143.91)

61,772.11

(47,916.22–79,286.07)

138.35

(109.64–

176.31)

0.74%

(0.57–0.89)

0.82

(0.76–0.88)

Central Europe 155,815.55

(120,452.79–203,689.02)

134.74

(105.22–

173.65)

251,596.5

(195,996.37–324,725.31)

136.04

(106.47–

173.32)

0.61%

(0.51–0.72)

0.07

(0.01–0.12)

Central Latin

America

43,319.71

(36,219.34–53,516.31)

80.65

(68.44–98.18)

138,688.09

(113,679.15–171,245.23)

82.84

(68.32–101.95)

2.2%

(1.93–2.47)

−0.01

(−0.05–0.04)

Central

Sub-Saharan Africa

122,66.03

(8,247.28–18,438.06)

99.09

(65.94–148.49)

30,142.71

(21,400.77–39,321.26)

104.25

(72.95–138.1)

1.46%

(0.98–1.99)

0.14

(0.07–0.2)

East Asia 519,048.51

(394,223.27–675,814.17)

98.28

(76.84–124.34)

1,432,517.88

(1,088,053.16–

1,867,068.05)

96.78

(75.08–122.56)

1.76%

(1.5–2.01)

−0.05

(−0.13–0.03)

Eastern Europe 258,196.1

(196,297.15–341,308.43)

120.85

(92.65–157.62)

384,777.08

(292,577.71–503,883.63)

136.59

(104.82–

177.07)

0.49%

(0.41–0.57)

0.36

(0.28–0.43)

Eastern

Sub-Saharan Africa

31,126.86

(21,024.73–39,298.52)

73.06

(48.45–92.35)

71,336.96

(50,303.75–87,335.35)

77.09

(53.33–94.33)

1.29%

(0.93–1.76)

0.18

(0.1–0.27)

High-income Asia

Pacific

94,477.13

(77,636.52–118,368.25)

66.35

(54.42–82.7)

195,233.79

(157,805.14–243,046.5)

53.53

(43.1–66.58)

1.07%

(0.92–1.23)

−1.06

(−1.22 to−0.91)

High-income North

America

424,379.23

(327,241.59–558,162.82)

140.63

(108.35–

183.61)

832,025.39

(649,706.07–

1,063,351.64)

160.18

(125.7–202.67)

0.96%

(0.83–1.09)

0.89

(0.71–1.07)

North Africa and

the Middle East

81,921.61

(64,667.39–104,296.2)

79.91

(63.99–99.66)

217,791.49

(171,790.55–275,028.53)

81.61

(65.1–100.78)

1.66%

(1.43–2.05)

0.01

(−0.01–0.04)

Oceania 1,714.91

(1,278.28–2,249.71)

109.88

(83.38–140.9)

4,265.72

(3,269.65–5,477.39)

116.58

(91.06–148.01)

1.49%

(1.26–1.74)

0.23

(0.22–0.25)

South Asia 313,839.17

(233,856.25–415,086.12)

96.83

(73.96–124.55)

1,004,000.6

(767,638.51–1,284,863.5)

106.05

(82.89–132.86)

2.2%

(1.83–2.62)

0.26

(0.22–0.31)

Southeast Asia 146,339.5

(109,111.94–193,284.06)

95.11

(73.3–122.94)

407,099.72

(309,292.37–534,122.36)

105.7

(82.22–133.52)

1.78%

(1.59–2.01)

0.37

(0.34–0.4)

Southern Latin

America

33,270.72

(27,276.91–41,107.45)

96.08

(79.7–117.41)

67,885.01

(55,648.18–84,703.48)

100.95

(83.35–125.77)

1.04%

(0.92–1.17)

0.18

(0.13–0.22)

Southern

Sub-Saharan Africa

12,289.22

(9,702.16–15,684.97)

71.59

(58.23–88.42)

27,739.42

(22,471.51–34,542.25)

79.24

(65.78–95.69)

1.26%

(1.1–1.41)

0.36

(0.24–0.48)

Tropical Latin

America

57,018.18

(46,603.14–71,324.15)

98.38

(81.69–120.63)

179,609.76

(147,086.35–221,530.81)

102.34

(84.28–124.34)

2.15%

(1.86–2.3)

0.52

(0.4–0.64)

Western Europe 721,985.38

(571,968.84–930,654.64)

144.62

(114.54–

185.07)

1,054,466.71

(845,195.76–

1,323,431.16)

132.81

(105.93–

168.11)

0.46%

(0.32–0.56)

−0.19

(−0.22 to−0.16)

Western

Sub-Saharan Africa

43,386.15

(33,451.62–54,984.95)

82.99

(65.49–103.45)

91,498.32

(73,641.02–111785.32)

86.19

(70–103.25)

1.11%

(0.73–1.39)

0.08

(0.05–0.1)

ASIR, age-standardized incidence rate; ASMR, age-standardized mortality rate; ASDR, age-standardized DALYs rate; EAPC, estimated annual percentage change; CI, confidence interval; UI,

uncertainty interval.
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FIGURE 1

The number of cases and ASRs of AF from 1990 to 2019. (A) The number of cases of AF caused by global, from 1990 to 2019. (B) The number of

cases of AF caused by SDI regions from 1990 to 2019. (C) The ASRs of AF caused by SDI regions from 1990 to 2019. SDI, sociodemographic index.

FIGURE 2

The national burden of AF for both sexes in 204 countries and territories. (A) The relative ASRs of AF between 1990 and 2019. (B) The relative changes

of AF between 1990 and 2019. (C) The relative EAPCs of AF between 1990 and 2019.
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FIGURE 3

The association between EAPC and ASMR in 2019 and HDI in 2019. (A) The association between EAPC and ASMR in 2019. (B) The association between

EAPC and HDI in 2019. EAPC, estimated annual percentage change; ASMR, age-standardized mortality rate; HDI, human development index.

(Table 1, Figure 1B). Interestingly, the higher the SDI region, the

higher the morbidity and mortality. From 1990 to 2019, the

number of incidences andDALY cases of AF rosemost dramatically

in the middle SDI. However, the number of deaths increased

most substantially in low-middle SDI (Table 1, Figure 1B). Only

high-middle SDI recorded a decreasing AF ASR, including ASIR

(−0.12; 95% CI: −0.15 to −0.09), ASMR (−0.25; −0.32 to

−0.18), and ASDR (−0.25; −0.28 to −0.23) of the EAPC (Table 1,

Figure 1C, Supplementary Figure 1). Regarding the rest of the

21 GBD regions, the highest ASIR due to AF has occurred

in high-income North America [108.53 (87.59–131.44)] since

2019 (Table 1, Supplementary Figure 2A). Similarly, the ASMR

and ASDR of AF for men and women in Australasia were 6.86

(5.45–8.33) and 168.28 (132.54–214.32), respectively, which placed

Australia in the top rank for AF related-mortality in 2019 (Table 1,

Supplementary Figures 2B, C). It is also worth noting that the most

prominent increases in the ASIR and ASDR were in high-income

North America. Additionally, the most significant increases in the

ASMR were exhibited in Central Asia, followed by southern sub-

Saharan Africa, Southeast Asia, and high-income North America.

During the research period, the most pronounced decrease in the

ASIR, ASMR, and ASDR was reported, all in high-income Asia

Pacific (Table 1, Supplementary Figure 3).

National burden of AF

In 2019, China presented the highest morbidity [818,493

(562,871–1,128,695)], mortality [39,970 (33,722–46,387)], and

DALYs [1,383,674 (1,047,540–1,802,516)]. Coincidentally, all three

accounted for approximately a quarter of the global caseload

(Supplementary Tables 1–3). The United States of America

exhibited the highest ASIR [109.52 (88.97–131.92)]; Montenegro

showed the highest ASMR [14.38 (11.31–19.38)] and ASDR [250.62

(205.82–313.72)]. Conversely, Bolivia (Plurinational State of) had

the lowest ASIR [14.41 (10.71–18.68)]; Singapore had the lowest

ASMR [1.97 (1.44–2.37)] and ASDR [51.94 (40.06–67.04)] owing to

AF (Supplementary Tables 1–3, Figure 2A). As for the percentage

change, the most remarkable rise was in Qatar from 1990 to 2019,

with a 7.91% increase in AF incidences; the most conspicuous
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FIGURE 4

ASIR of AF in the global and 21 regions by SDI, 1990–2019. ASIR, age-standardized incidence rate; SDI, sociodemographic index.

rise was in Bahrain during the 30 years, with an 8.82% increase in

deaths and a 6.51% increase in DALYs (Supplementary Tables 1–3,

Figure 2B). Furthermore, the most apparent increase in ASIR

was in the United States of America [1.51 (1.07–1.95)] from 1990

to 2019; the most significant rise in ASMR was in Uzbekistan

[4.58 (4.23–4.94)]; the most demonstrable increases in the ASDR

were in Bahrain [2.71(2.27–3.14)] and Uzbekistan [2.32 (2.17–

2.47)] (Supplementary Tables 1–3, Figure 2C). By comparison,

Japan displayed significant decreases in the ASIR and ASDR;

Guam exhibited the most pronounced decline in the ASMR

(Supplementary Tables 1–3, Figure 2C).

The influential factors for EAPC

Figure 3 shows that ASR (in 2019) and HDI (in 2019) seem to

be particularly associated with EAPC. The ASMR of AF implies

a healthy life expectancy from disease onset to eventual death.

Meanwhile, HDI can be considered a metric to measure the

accessibility and level of medical treatment. A significant positive

relationship was observed between EAPCs andASMR. Remarkably,

a significant positive association was observed between EAPC and

HDI when the HDI was restricted to <0.6. However, when the

HDI was above 0.6, the countries with a higher HDI experienced

a sharper decrease in EAPC of atrial fibrillation from 1990 to 2019

(Figure 3).

Relationship of ASRs with SDI

A non-linear association was investigated between SDI and

ASIR in global and 21 regions. The highest ASIR was found in

high-income North America, with an SDI of 0.86. The ASIR was

lowest in the Andean-Latin America area when the SDI was 0.53.

At the region level, the ASIR values of 10 areas based on SDI in 2019

were higher than the global level, consisting of high-income North

America, Australasia, Central Europe, Eastern Europe, Western

Europe, Central Asia, Southeast Asia, South Asia, Oceania, and East

Asia (Figure 4). The biggest ASMR and ASDR both appeared in

Australasia, with SDI values of 0.77 and 0.74, respectively.

At the national level, we explored the relationship between

ASIR and SDI values, which were complex and non-linear in

2019. Further analysis revealed that the ASIR in 204 countries

and territories was positively correlated with the SDI. The largest

ASIR was in the United States of America, followed by Canada and

Greenland, according to the SDI. The ASIR was larger than the

anticipated level in a number of territories. Nevertheless, Bolivia

(the Plurinational State of), Peru, Ecuador, Eritrea, Somalia, and

numerous other countries held a smaller ASIR than the expected
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FIGURE 5

ASIR of AF in 204 countries by SDI, 1990–2019. ASIR, age-standardized incidence rate; SDI, sociodemographic index.

SDI (Figure 5). Non-linear relationships among the SDI, ASMR,

and ASDR of atrial fibrillation were also surveyed. The highest

ASMR and ASDR were both noted in Montenegro when the SDI

value was 0.79. However, the lowest ASMR and ASDR occurred in

Singapore, with an SDI value of 0.86. And the majority of countries

had lower ASMR and ASDR levels than expected, such as Japan,

Kuwait, and the Republic of Korea. Intriguingly, burden estimates

experienced an upward trend with increasing SDI, yet ASDR had a

higher rise than ASMR (Supplementary Figures 4A, B).

Risk factors for AF

Globally, 219,437 (190,526–249,642) individuals have died

from AF. The mortality of AF in 2019 may be attributed to the

referring risk factors evaluated by GBD: alcohol use, behavioral

risks, a diet high in sodium, a high body mass index (BMI), high

systolic blood pressure (SBP), lead exposure, metabolic risks, and

smoking. Among them, the two main risk factors were a high

BMI and a high SBP. The above risk factors displayed different

percentages depending on the sexes at the regional level. For

instance, the highest percentage of deaths due to smoking was

detected in Central Europe, 52% for males. Simultaneously, the

lowest percentage of deaths due to smoking was in High-income

Asia Pacific, with 36% for females. In Central Europe, men (37%)

and women (14%) had the highest mortality rates due to behavioral

risks. Regarding high systolic blood pressure (SBP), the highest

proportion of deaths occurred in southern sub-Saharan Africa

(men, 41%; women, 43%) (Figure 6).

Discussion

This is the first study to estimate the global burden and trends

of AF in older adults aged 60–89 years and to recognize the

associated risk factors. The results indicated that the burden of

AF is gradually increasing globally, with an ∼1.1-fold increase

in incidences and an ∼1.4-fold increase in deaths from 1990

to 2019. It may be attributable to improved survival with

chronic diseases and the global population rising and aging (4,

13, 14). Moreover, the ASIR was higher in high-income North

America, Australasia, Eastern Europe, and Central Europe; it

was lower in Andean-Latin America, Eastern Sub-Saharan Africa,

and high-income Asia Pacific, which was in accordance with

the prevalence of AF (13). However, it was worth noting that

the rate of increase in the prevalence of AF was extraordinarily

rapid in high-income North America and surrounding areas.
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FIGURE 6

The age-standardized deaths are attributable to the risk factors.

This observation may be due to the rapidly evolving regional

economy, the Westernization tendency of personal diet, and

the higher morbidity of cardiovascular problems and metabolic

disorders (15).

Our findings also revealed that the degree of disease burden

in AF differed between men and women. In general, the number

of incident cases was higher in women, but the result of the

age-standardized incidence rate was completely opposite, which
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was consistent with the perspectives of IHME (16). It may be

related to our selection of older adults aged 60–89 years as our

research subjects. An original research article demonstrated that the

incidence rate of AF in women has increased significantly since the

age of 60 (10). Longevity in women may be another reason for the

increased morbidity of AF (10).

Furthermore, several studies have been conducted to show

that estrogen plays a protective role against AF by prolonging

the effective refractory period and reducing atrial pressure, which

could profoundly interpret the increase in susceptibility to AF in

post-menopausal women (17, 18). Andrade et al. also observed

a higher prevalence of age-adjusted AF in men than in women

(19), which may be partially explained by the lower lifetime risk

of AF in women (20, 21). As for mortality, female patients with

AF had a higher mortality rate, which may be due to the risk of

thromboembolism (22). Previous studies have found female gender

to be a major independent risk factor for thromboembolism in

patients with AF (23, 24).

At the global level, the values of ASIR and ASDR were

far higher than ASMR. Patients with AF were at higher risk

for concurrent stroke, heart failure, hypertension, and other

cardiovascular diseases than those without arrhythmias (25). In

clinical practice, complications and co-morbidities have been

documented as the leading cause of death in patients with AF

(26). As a result, the actual number of deaths caused by AF may

be hard to count, and the estimated disease burden of AF-related

deaths is lower than the actual number of deaths. Our analysis also

revealed characteristics in incidence, mortality rates, and DALYs

in distinct SDI territories. In 2019, both morbidity and mortality

were highest in high SDI regions, while the lowest morbidity and

mortality occurred in low SDI andmiddle SDI regions, respectively.

However, the most dramatic growth can be discerned in the low

and low-middle SDI regions. From 1990 to 2019, ASIR, ASMR,

and ASDR showed a decreasing trend in both high SDI and high-

moderate SDI quintiles. In addition, the results reflected that the

ASIR, ASMR, and ASDRwere positively correlated with SDI, which

signified that the higher the SDI region, the higher the burden

of disease in older adults. These findings were roughly consistent

with the research of other scholars (22, 27). Groups with higher

access to health care, educational qualifications, and greater health

awareness would focus more on their health (28–30). Therefore, AF

wasmore likely to be discovered and reported in areas with a higher

SDI. The effective and proven tactics used to manage the burden

associated with AF in high SDI regions, such as the United States

of America, may serve as a valuable source of policy inspiration for

other regions with relatively low SDI quintiles.

Furthermore, we explored the association between ASMR,

EAPC, and HDI. HDI is a meaningful indicator to evaluate the

level of national social and economic development (31). There was

an inverted U-shaped relationship diagram: mid-HDI regions had

a higher EAPC of deaths than high-HDI regions. It implied that

the ASMR of AF in high HDI areas experienced a decrease while

low HDI areas experienced an increase. This may be attributed to

the more powerful medical and health services, higher resource

allocation, and residents’ more aggressive attitude to prevent and

treat AF and its complications (32). It was clear from the current

study that the disease burden of AF is an urgent concern and an

issue that needs to be addressed in less economically developed

regions at present and in the future. Hence, it was imperative to

establish health- and economic-based AF prevention initiatives for

relevant national departments and regional health authorities.

Eventually, we explored the influencing risk factors of AF

in older adults based on the GBD database, involving alcohol

use, smoking, a diet high in sodium, a high BMI, a high SBP,

lead exposure, and metabolic risks. The relationship between

AF and the first six risk factors has already been identified (8,

33). Our analysis confirmed that high SBP and high BMI were

principal considerations in the burden of AF. Credible evidence has

demonstrated that high blood pressure (HBP) is an independent

risk element for AF (34–36). A systematic review showed a 50%

higher relative risk of AF in patients with HBP compared to

those without HBP (37). Each 20mm Hg increase in systolic

blood pressure was associated with a 19% corresponding increase

in the risk of atrial fibrillation (38). A few clinical mechanisms

might account for the elevated risk of AF in people with HBP.

Higher blood pressure leads to an increased risk of coronary artery

disease and myocardial infarction (39), which can induce AF (4, 40,

41). Predictable epidemiological findings have demonstrated that

increased blood pressure triggers inflammation in myocardial cells,

contributing to fibrillation and an enlarged left ventricle (42, 43),

which in turn raises the risk of suffering from AF (4, 44).

Furthermore, chronic hypertensive patients may experience

impaired left ventricular hypertrophy and left ventricular

contraction-diastolic function, which increase atrial pressure

and eventually worsen atrial contraction (45). Experts believe

controlling blood pressure within the normal range is conducive

to reducing the occurrence of AF (46, 47). It is essential to adopt a

low-salt diet and engage in home self-monitoring of blood pressure

in daily life to prevent the occurrence of hypertension. High SBP

and AF often co-exist, and the effect of obesity on AF should not be

ignored. A former report highlighted that obesity elevated the risk

of AF occurring by ∼50% (48). Moreover, every 1 kg/m2 higher

BMI was correlated with a 6% increase in risk (49), which was

perceived as an independent predictor of incident AF (48, 50).

Obesity exerted a proximate effect on cardiac muscle structure

through enhanced exposure to oxidative strain (51). AF may be

caused by electroanatomic remodeling in patients with a high BMI

(52). Additionally, the role of BMI in generating the incidence of

AF changed as age advanced. After the age of 60, alterations in

physical components, such as increased fat mass and redistribution,

may explain the increased influence of a high BMI on the risk of

AF with age (53). As for the prognosis for patients with AF, a high

BMI would increase the recurrence rate of AF (54) and the risk

of paroxysmal atrial fibrillation developing into permanent atrial

fibrillation (55). Therefore, weight control and physical exercise

play a positive role in improving the prognosis and preventing

the worsening of AF. In the future, both doctors and heart

specialists are expected to incorporate recommendations on diet

and lifestyle improvements, especially for obese older adults, into

regular medical care. Moreover, metabolic syndrome may increase

susceptibility to AF by activating significant oxidative stress

signaling pathways and an inflammatory response (56). Metabolic

syndrome is a kind of cardiovascular and metabolic disease that

includes elevated blood pressure, overweight, hyperlipidemia, and

Frontiers in PublicHealth 12 frontiersin.org

https://doi.org/10.3389/fpubh.2023.1137230
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Jiao et al. 10.3389/fpubh.2023.1137230

insulin resistance (57). In the section above, we described the

effects of high SBP and high BMI on AF, which contributed most to

the increased risk of AF among the components of the metabolic

syndrome (58). Considering the important impact of the metabolic

syndrome on AF, a low-fat, low-sugar diet and regular monitoring

of blood glucose and lipids are essential for formulating targeted

AF prevention strategies in older adults. Additionally, we can

create prevention and monitoring precautions according to the

risk factors in different regions and by gender. For example, South

Asia has higher mortality rates due to lead exposure than other

regions, so avoiding lead exposure and reducing environmental

lead concentrations could be used for AF prevention in South

Asia. It was worth mentioning that the attribution proportions

for smoking and alcohol consumption were significantly higher

for men than for women. For men, quitting smoking and limiting

alcohol to prevent the occurrence of AF should be valued.

Based on the findings above, we can conclude that our research

is valuable in developing a worldwide strategy for effectively

for screening AF in certain groups. More precisely, screening

programs targeting risk factors are more effective. First, we should

pay special attention to the older female population. Regular

electrocardiogram examinations are necessary for them. Second,

high SBP and high BMI have the greatest impact on AF. Thus,

blood pressure and weight measurements must be included in the

screening programs. Finally, we can establish screening plans for

other risk factors. Smoking, alcohol consumption, a high-salt diet,

and chronic lead exposure are key populations for AF screening,

especially in males. In other words, high-risk individuals with AF

need to undergo regular medical check-ups in specialized medical

institutions with the goal of early screening, timely treatment

planning, and delaying the progression of AF.

The current study has several limitations. First, our analysis

was impacted by deficiencies in the 2019 GBD study methodology,

which have been documented in previous literature (59–

61). Insufficient and untimely registration of AF in some

underdeveloped regions resulted in the underestimation of

patients as well as misdiagnosis or under diagnosis owing to

the lack of adequate medical resources. Overall, the data from

some countries were not integral, which affected the precision

and reliability of the results. Second, the GBD research did not

meticulously classify AF into first-diagnosed AF, paroxysmal

AF, persistent AF, and so on, based on clinical characteristics.

Third, other pathological factors, such as rheumatic heart

disease, hyperthyroidism, and pre-excitation syndrome, were not

considered. Finally, the outbreak and prevalence of COVID-19

have had a serious impact on the burden of AF (62), and more

evidence is urgently needed to compare changes in AF during

the epidemic.

Conclusion

In conclusion, AF in older adults is a major public health

concern worldwide. The burden of AF varies widely at both

national and regional levels. From 1990 to 2019, the cases of AF

incidences, deaths, and DALYs have shown a global increase. The

ASIR, ASMR, and ASDR have declined in the high-moderate and

high SDI regions. However, the burden of AF increased promptly

in the lower SDI regions. Moreover, it is necessary to consider the

predominant risk factors for AF, such as high BMI and SBP, to

encourage individuals with a high risk of AF to perform health

management and early screening. By interpreting the burden of AF

at different regional and national levels, our research illustrates the

features of the global AF burden in pursuit of more effective and

targeted prevention and treatment strategies.
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The EAPCs of AF ASRs from 1990 to 2019, both sexes by SDI. SDI,

sociodemographic index.

SUPPLEMENTARY FIGURE 2

The regional burden of AF for both sexes in 2019. (A) ASIR in regions,

1990–2019; (B) ASMR in regions, 1990–2019; (C) ASDR in regions,

1990–2019. ASIR, age-standardized incidence rate; ASMR,

age-standardized mortality rate; ASDR, age-standardized DALYs rate.

SUPPLEMENTARY FIGURE 3

The EAPCs of AF at the regional level, from 1990 to 2019.

SUPPLEMENTARY FIGURE 4

ASRs of AF in 204 countries by SDI, 1990–2019. (A) ASMR in 204 countries

and territories, 2019; (B) ASDR in 204 countries and territories, 2019. ASMR,
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SUPPLEMENTARY TABLE 1

The incidence of atrial fibrillation between 1990 and 2019 at national

level.

SUPPLEMENTARY TABLE 2

The deaths of atrial fibrillation between 1990 and 2019 at national level.

SUPPLEMENTARY TABLE 3

The disability-adjusted life years (DALYs) of atrial fibrillation between 1990

and 2019 at national level.
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