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[Abstract] Objective To analyze the disease burden, changing trends, and differences of atrial
fibrillation (AF)/atrial flutter (AFL) globally and in China and Japan from 1990 to 2021, and to predict their
future trends, aiming to provide references for health decision-making. Methods Based on the Global
Burden of Disease Study Database 2021 (GBD 2021), we extracted age-standardized prevalence rate (ASPR)
and age-standardized disability-adjusted life year rate (ASDALYR) data for AF/AFL by sex globally, in China,
and Japan. The estimated annual percentage change (EAPC) was used to assess the trends. Joinpoint
regression analysis and the Bayesian age-period-cohort (BAPC) model were employed for trend analysis and
prediction. Results From 1990 to 2021, the ASPR and ASDALYR for AF/AFL in males were increased
significantly globally, with EAPC of 0. 05 (95%CI: 0. 01~0. 08) and 0. 09 (95%CI: 0. 08~0. 11), respectively.
Changes were significantly declined in females, with EAPC of -0. 11(95%CI: -0. 14~ —0. 07)and -0. 10
(95%CI:-0. 12~ —0. 07). In China, the ASPR for AF/AFL were increased in both males and females, with
those of males more notably (EAPC=0. 77, 95%CI: 0. 65~0. 88). However, the ASDALYR for AF/AFL showed
gender divergence, with an increase in males (EAPC=0. 40, 95%CI: 0. 30~0. 49) while a decrease in females
(EAPC=-0. 55, 95%CI: -0. 67~ —0. 44). In Japan, both the ASPR and ASDALYR for males and females
showed continuous declines, and the reduction was more pronounced among females (ASPR EAPC=-1.77,
95%CI: =2.32~ -1.22; ASDALYR EAPC=-1.73, 95%CI: -2. 11~ —1.35). Joinpoint regression analysis
showed that from 1990 to 2021, for the ASDALYR of AF/AFL, the average annual percentage change (AAPC)
was 0. 28% (P<0. 001) for Chinese males and —0. 37% (P<0. 001) for Chinese females, while the AAPC was
-0.70% (P<0.001) and —1. 43% (P<0. 001) for Japanese males and females. BAPC model revealed that by
2036, the ASDALYR for Chinese males is predicted to increase from 91. 45 per 100 000 in 2022 to 101. 11
per 100 000, and for females is from 88. 85 per 100 000 to 100. 98 per 100 000. For Japanese males, the
ASDALYR is projected to increase slightly from 88.79 to 89.86 per 100 000, while for females, it is
projected decrease slightly from 41.13 to 39. 67 per 100 000, indicating only minor fluctuations in the
ASDALYR for both Japanese males and females. Conclusion The disease burden of AF/AFL continues to
increase globally and in China. So, Japan’s lifestyle and health policies are worth considering, and more
scientific and effective public health policies and clinical intervention strategies should be formulated and
implemented. Countermeasure The relevant government agencies should promote the transformation of
the food industry through the policy-market mechanism, carry out activities related to national health
management, and continuously optimize the AF/AFL. management model of medical and health institutions to
effectively cope with this disease burden change.

[Key words | global burden of disease; prediction; disability-adjusted life years; atrial fibrillation;

atrial flutter
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1.1 H3ERR
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ICD-9 1 427. 3. 3k 25 SCRMRS B O/ 1 Bicdis 1 of
PEA—EE .
1.3 &% R A2sp 38 40

1% 8 BB 1A DE O i A A 65 SR 3 RO R
FET-HRAEAEAE . 1993 4F , by tH SHARA T AT 5 TR
241 (World Health Organization, WHO ) #& t fl) — 4~ 25
B T AR AT RCEE A o A K R B T H AT
i () —A 845 : DALY, ' i P B8 3 B0 75 A i
PR (year of life lost, YLL ) F K 9 2 5% T B aY fa B A=
AR K (year lived with disability, YLD) A0 A 45, H Ay
B3z W T LR T AR R FEAG AR AL 55
B i TAWESE b Bl He B AR (A Bk b A H A i 4
T B RYAF A AN [R] , T % T U 38 (DALY s 3 fif
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2. 1.1 2ERAF/AFL AN LA DALY T a2 1k
oo RIER LA TR, 1990—2021 4[], 42 Bk
AF/AFL 9 SR 53 M 2Pk ASPR SBR[l a3, EAPC
43 5 K =0. 01 (95%CI: —0. 04~0.01) . 0. 05 (95%CI:
0.01~0.08) .—0. 11(95% CI:-0. 14~-0. 07) , H:rp 4Bk
SR ASPR [ EAPC A 35 21 458 i1 2 i P (95%CT &2
£ 0) , HEoRHAE 1990—2021 41 6] P A8 A A 5 3%, i
eV 2k , Bk ASPR W% ETF, &1 ASPR
2T R, 2Bk AF/AFL % ASDALYR 28 {5 2 2%
B : BAAR EAPC K 0(95%CI:-0. 02~0. 02) , 22 % TL5E
it 2% & X ; 4o Pk EAPC Ky -0.10 (95%CI: -0. 12~
-0.07) , & W& TR 5 1 ASDALYR EAPCH
0. 09 (95%CI: 0. 08~0. 11), 5 55 T HE#

2.1.2 FREFHA AF/AFL i) 85515 A DALY 30
A RPER TFE 1R, 1990—2021 4E (1],
W AF/AFL Y ASPR 2B T HEa S SR B R
B MR ASPR W 2 A H EAPC 4351 R
0. 77 (95%CI:0. 65~0. 88)F10. 17 (95%CI:0. 06~0. 27)
[ 55 P AF/AFL B9 ASDALYR 3 B THi&#  EAPC=
0.40(95%CI: 0. 30~0. 49) , & {4 Fil & 1 ) ASDALYR
¥R T BB #E EAPC 73 51 -0. 21 (95%CL:-0. 31~
-0. 1DF-0. 55 (95%CL:-0. 67~-0. 44), ML= F, HA

F1 1990—2021 F££ 3k, P EFIH A AF/AFL ) ASPRASDALY L #a %
Table 1 Trends in ASPR and ASDALY for AF/AFL from 1990 to 2021 globally and in China and Japan

ASPR/100 000 ASDALY/100 000
ftem 1990 2021 EAPC (95%CI) 1990 2021 EAPC (95%CI)

Global

Both 616.58 620. 51 -0.01 (-0.04~0.01) 100. 81 101. 40 0 (-0.02~0.02)

Male 727.79 728. 88 0.05 (0. 01~0. 08) 109. 93 112.05 0.09 (0.08~0. 11)

Female 529.53 529.12 -0. 11 (0. 14~-0.07) 93.29 92.24 -0.10 (-0. 12~-0.07)
China

Both 457.72 524 0. 48 (0. 38~0. 58) 93.28 89.76 -0.21 (-0.31~-0.11)

Male 487.47 574.5 0.77 (0. 65~0. 88) 81.96 89.62 0. 40 (0. 30~0.49)

Female 429.29 473.4 0.17 (0. 06~0. 27) 97.72 87.68 -0.55 (-0. 67~ —0. 44)
Japan

Both 519.91 391. 87 -0.89 (-1.16~-0.61) 81.38 61.78 -1.25 (-1.53~-0.97)

Male 658.73 565.2 -0. 49 (-0. 62~-0. 36) 108. 74 87.62 -1.17 (-1.41~-0.93)

Female 408. 84 237.95 -1.77 (-2.32~-1.22) 61.93 39.68 -1.73 (=2. 11~-1.35)

ASPR: Age-standardized prevalence rate; ASDALY: Age-standardized disability-adjusted life year rate; AF: Atrial fibrillation;

AFL: Atrial flutter; EAPC: Estimated annual percentage change
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ASPR: Age-standardized prevalence rate; ASDALYR: Age-standardized disability-adjusted life year rate; EAPC: Estimated

annual percentage change

E1 1990—2021 F££Bk . HEFHAREEE I ASPR(A)F1ASDALYR(B) g H

Figure 1 ASPR (A) and ASDALYR (B) change trend of atrial fibrillation and atrial flutter from 1990 to 2021 globally

and in China and Japan

() ASPR Fll ASDALYR 78 B A 55 PE Lo ph 24 5 R
T RO . HAZ M ASPRIASDALYR
) EAPC 43 51 -1. 77(95%CI : =2.32~-1.22) . 1. 73
(95%CI:-2. 11~-1.35) B EA G475 L.

2.2 A3k P EF B K AF/AFL# Joinpoint 47
2.2.1 AERAF/AFLE Joinpoint 7387 HR4EZE 2 f1
K 2A Ir7R , 1990-2021 4F-[A] , 2Bk AF/AFL () B4k 5
PE 2o ASDALYR F 3 H A [F] 9 #a 35, AAPC 4353l
M 0.01% (95%CI: —0.03~0.06; P=0.53) . 0.06%
(95%CI: 0.01~0. 11;P=0. 02) .~0. 04%(95%CI: —0. 12~
-0.04;P=0.38) . 2BREKFNL MM AAPC KILF 5
it 2= 3 M (P>0.05) , £ 78 H ASDALYR £ 1990—
2021 AE B[R N AR AU B 3 T3k 5P ASDALYR & |
Tt

2.2.2 WEMHEAAF/AFLA Joinpoint /37 1990—
2021 4F ], 1 [E AF/AFL 9 ik 554 ZotE ASDALYR
LI AR 1 i #, H AAPC 43 51 R -0. 129%(95%Cl=
-0. 32~0. 07; P=0. 21) . 0. 28% (95%CI=0. 09~0. 46 ; P<
0.001) .~0.37%(95%CI; -0. 62~-0. 12; P<0. 001) , #&
FNTE 1990—2021 4FHATH], v [E G4 ASDALYR 2846 A
L2 (P>0.05) , 1 B 1 ASDALYR & [ FF#a 3, ok
ASDALYR 2 FRE#a# (£ 2, B 2B) . 1l 1990—2021
AEM], HZR AF/AFL 1) 8K B 2ot ASDALYR ¥3%
R e, H AAPC 43 B R -0. 91% (95%CI
-1. 12~ -0. 70, P<0.001) . -0.70% (95%CI: -0. 83~
-0.57, P<0.001) .~1.43% (95%CI: 1. 69~-1. 17, P<
0.001), W32, Bl 2C, #F— P4 [ B 4By 2 30 - &

®2 1990—2021 £ 23K, f E B KB HEH
Joinpoint Bl V35>t 45 R

Table 2 Joinpoint regression analysis for AF/AFL in the

global, China, and Japan population from 1990 to 2021

Ttem AAPC/% P
Global
Both 0.01 (0. 03~0. 06) 0.53
Male 0.06 (0.01~0. 11) 0.02
Female -0. 04 (-0. 12~0. 04) 0.38
China
Both -0. 12 (-0. 32~0. 07) 0.21
Male 0.28 (0. 09~0. 46) <0. 001
Female -0.37 (-0. 62~-0. 12) <0. 001
Japan
Both -0.91 (~1. 12~-0.70) <0. 001
Male -0.70 (-0. 83~-0. 57) <0. 001
Female -1.43 (1. 69~-1.17) <0. 001

AF: Atrial fibrillation; AFL: Atrial flutter; AAPC: Average

annual percentage change; APC: Annual percentage change

Ay IE] X B N R H sk B 3% B APC BEA it 0E
S, HRH R BR B e PETE 2000—2004 4 (8] 1
APC {8 & /N, 7E 2015—2019 4F [6] [ APC 1F {B fix

K(E2),
2.3 A FEAE AKAF/AFL S & k% F R 2500
D

MR 3 F1IK 3 T2, 2022—2036 4E 23k B 4
P AF/AFLAYASDALYR ) 5 1218 R [ ka4, i vh
BV oMk AF/AFLIFASDALYR S0 & b s,
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&3 2022—2036 &£ £ 3K . 1 E 1 B & AF/AFL 1
ASDALYR #I{E (/10 5 A)

Table 3 Predicted ASDALYR (years per 100 000

population) for AF/AFL in the global, China, and

Japan population from 2022 to 2036

Global China Japan
Year
Male Female Male Female Male Female
2022 112. 42 92.96 91.45 88.85 88.79 41.13
2023 111.99 92. 68 92.02 89.57 88.91 41.03
2024 111.57 92. 41 92. 62 90.32 89.03 40. 94
2025 111. 14 92. 16 93.25 91.10 89.16 40. 84
2026 110. 72 91.92 93.90 91.89  89.27 40. 74
2027 110. 32 91.70 94.57 92.71  89.37 40. 63
2028 109. 93 91.48 95.27 93.55 89.46 40. 53
2029 109. 53 91.27 95.96 94.40  89.55 40. 42
2030 109. 12 91.07 96. 67 95.28 89.63 40. 32
2031 108. 72 90. 90 97. 39 96.19 89.71 40. 21
2032 108. 33 90.73 98. 12 97.11 89.77 40. 10
2033 107. 94 90. 56 98. 86 98.05 89.81 39.99
2034 107.53 90. 40 99. 61 99.00 89.84 39. 89
2035 107. 10 90. 24 100. 35 99.98  89.86 39.78
2036 106. 69 90. 10 101. 11 100.98  89. 86 39. 67
ASDALYR: Age-standardized disability-adjusted life year
rate; AF: Atrial fibrillation; AFL: Atrial flutter
Global

* Global / Both - 3 Joinpoints

116 ~— 1990—2004 APC = 0.11%

— 2004—2013 APC =-0.18%

— 2013—2018 APC = 0.21%

B e T, — 2018—2021 APC =-0.19

111 Jart *  Global / Female - 5 Joinpoints
- T — 1990—1995 APC = 0.35%

— 19952000 APC =-0.17
— 2000—2003 APC = 0.22
106, — 2003—2012 APC =-0.37%
— 2012—2018 APC = 0.19°
— 20182021 APC =-0.14
* Global / Male - 5 Joinpoints.
— 1990—1992 APC =-0.23
— 19922001 APC = 0.14?
20012004 APC = 0.35
— 2004—2013 APC =-0.01
926 — 2013—2018 APC = 0.12°
— 20182021 APC =-0.18

101] wganttt0"

ASDALYR Per 100 000

.........

ASDALYR Per 100 000

198

42

89 1992 1995 1998 2001 2004 2007 2010 2013 2016 2019 2022

Year

Japan

—— Global-Both
—— Global-Female
—— Global-Male

* Japan/Both - 5 Joinpoints
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Figure 3 Prediction analysis of AF/AFL ASDALYR in global (A), China (B) and Japan (C) males and females from 2022 to 2036
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