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Analysis and forecast study on the trends of stroke and its

subtypes disease burden in China
LI Hang" , FENG Zi — you, ZHANG Yu, ZHANG Wei, YUAN Lei, ZHU Meng — lan
" Department of Pancreas and Anorectal Medicine, The Second Affiliated Hospital of Guangzhou University of
Chinese Medicine, Guangzhou, Guangdong 510120, China
Abstract : Objective To analyze the disease burden trends of stroke and its subtypes in China. Methods Using data from the
Global Burden of Disease Study, descriptive statistical analysis and Joinpoint regression models were employed to examine
trends from 1990 to 2021, while the Bayesian age — period — cohort (BAPC) model was applied to predict disease burden up to
2036. Results  From 1990 to 2021, the number of stroke cases in China increased by 142.65% , yet the standardized
incidence rate decreased by 9.78% , and the mortality rate dropped by 43.01% . Subtype analysis revealed a significant
increase of 35.72% in the incidence of ischemic stroke, while the mortality rate from subarachnoid hemorrhage declined by
82.70%. In 2021, the male - to — female ratio of incidence rose to 1. 73, and the decrease in the Disability — Adjusted Life
Years ( DALYs) rate was 16 percentage points higher for women than for men, indicating a widening gender disparity compared
to 1990. The age distribution exhibited a bimodal pattern, with the highest incidence rate observed in the 75 — 79 age group
(2 005. 45 per 100 000) , and the largest decrease in standardized DALYs occurred in the 55 — 59 age group, increasing by
57.61% compared to 1990. Attributable risk analysis showed that high systolic blood pressure remains the primary risk factor,
with a standardized mortality rate of 77. 73 per 100 000. However, deaths associated with low physical activity have surged by
222.54% in the past two decades. By 2036, it is predicted that the standardized incidence of stroke among women will
increase by 5.26% compared to 2021, while the mortality rate among men will decrease by 16.69% , further exacerbating
gender disparities. Conclusion =~ While China has achieved progress in stroke prevention, challenges persist due to population
aging and evolving risk factors. Targeted interventions addressing the rise of ischemic stroke, younger — onset cases, and gender

disparities are urgently needed, alongside enhanced air pollution control, metabolic syndrome management, and regionalized
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Table 1 1990—2021 Burden of Stroke and Subtypes in China
Sy NH(95% UL) (J7)
1990 4f 2021 4F AR (%)
T2 v 168.58(150.69 ~189.72) 409.05(359.38 ~469.98) 142.65
iR ed e 76.12(62.14 ~93.77) 277.21(229.57 ~331.92) 264.17
JIBG PR 4 i 77.40(64.47 ~89.62) 117.33(100.40 ~133.05) 51.59
AR T 5T s o 1L 15.06(12.87 ~17.69) 14.51(12.54 ~16.90) -3.60
IR
i 2 H 1 073.11(1 000.31 ~1 154.26) 2 633.54(2 415.5 ~2 862.56) 145.41
B il A A 657.72(587.54 ~726.24) 2 080.39(1 861.59 ~2 299.55) 216.30
i P S I 311.50(276.43 ~351.83) 438.52(389.21 ~490.66) 40.78
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(#:3%)
, NE(95% U1) (J7)
B3It} -
1990 4 2021 4F (%)
ek O B s S oL 110.45(96.17 ~124.26) 132.33(117.61 ~148.41) 19.80
DALY
G 2% v 3 800.34(3 342.83 ~4 284.35) 5319.07(4 510.87 ~6 195.8) 39.96
I g A 992.61(851.01 ~1 165.62) 2343.04(1991.89 ~2 693.39) 136.05
o P9 4 1 2277.91(1 963.05 ~2 651.08) 2 746.37(2 283.92 ~3 267.67) 20.57
ek o B s S I 529.81(279.1 ~680.63) 229.65(172.74 ~284.74) -56.65
BET
i 2 153.06(133.49 ~172.15) 259.16(217.94 ~303.27) 69.32
Bttt A A 42.80(36.23 ~50.64) 117.70(98.69 ~137.27) 175.01
o P I 91.30(78.44 ~106.45) 132.29(110.8 ~156.77) 44.89
Aok DO J5E T s S L 18.96(9.08 ~24.9) 9.18(6.67 ~11.62) -51.58
- FREZE(95% UT) (1/10 J7)
- 1990 4 2021 4 AR (% )
IR
2 226.94(202.92 ~252.80) 204.75(181.03 ~231.50) -9.78
Bt A A< 100.05(81.52 ~120.91) 135.79(113.25 ~159.83) 35.72
i P % 1 108.93(91.66 ~124.93) 61.15(52.98 ~69.06) -43.86
e O BT s S oL 17.96(15.37 ~21.12) 7.81(6.88 ~8.95) -56.51
b}
ipi 2% o 1167.42(1 082.04 ~1 262.59) 1301.42(1 200.61 ~1 405.73) 11.48
1t 2 g A 759.20(675.25 ~850.31) 1 018.82(918.5 ~1 123.35) 34.20
i P o 308.41(274.49 ~348.29) 222.11(200.09 ~246.48) -27.98
ek O B s S oL 107.89(94.6 ~121.79) 68.88(61.53 ~76.90) -36.16
DALY
i 2 4.834.79(4 242.58 ~5 418.84) 2 648.02(2 253.39 ~3 076.95) -45.23
B it i A 1387.93(1 188.74 ~1 621.40) 1180.98(1 009.7 ~1 356.67) -14.91
oG P 4 i 2830.02(2 441.76 ~3 281.07) 1351.55(1129.11 ~1 600. 86) -52.24
ek O B s i I 616.84(315.45 ~799.17) 115.49(86.86 ~142.50) -81.28
BET
i 2 242.18(213.83 ~272.66) 138.03(116.69 ~160.32) —43.01
IR e s 75.22(64.48 ~88.23) 64.47(54.03 ~74.82) -14.29
i P 1 139.67(121.09 ~162.03) 68.84(57.61 ~81.17) -50.71
IR IOY B A A I 27.29(12.81 ~36.07) 4.72(3.45 ~5.95) -82.70
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Table 2 Average Annual Percentage Change in Stroke and Subtypes from 1990 to 2021( % )

el Fisf 1] FrAb R 9% (95% CI) 1] brAt DALY 3 (95% CI)
e APC 1990—1995 0.94(0.79 ~1.10)* 1990—1998 ~1.48( -1.60 ~ —1.35)°
APC 1995—2000 -0.77( -0.98 ~ —0.57)" 1998—2004 0.27(0.07 ~0.48)°
2000—2006 -0.14( -=0.29 ~0.01) 2004—2007 —5.44( -6.20 ~ —4.68)"
2006—2014 -1.90( -1.99 ~ —1.81)" 2007—2010 -1.69( -2.56 ~ —0.82)*
2014—2019 1.44(1.21 ~1.67)° 2010—2015 -3.64( -3.97 ~ -=3.31)°
2019—2021 —1.61( =2.38~ —0.84)" 2015—2021 —1.61( -1.88~ —1.34)"
AAPC -0.37( -0.45~ -0.29)* -1.93( -2.07 ~ -1.80)"
Bl PR APC 1990—1994 1.66(1.37 ~1.94)® 1990—1998 -0.37( -0.57 ~ -0.18)*
1994—2000 0.31(0.12~0.49)° 1998—2004 2.18(1.90 ~2.47)°
2000—2007 1.65(1.51 ~1.80)" 2004—2007 —4.10( =5.11 ~ =3.08)*
2007—2015 0.18(0.07 ~0.29)* 2007—2010 0.29( -0.88 ~1.48)
2015—2019 2.44(2.04 ~2.84)° 2010—2015 —1.85( -2.28 ~ —1.41)"
2019—2021 —0.54( —=1.34~0.26) 2015—2021 ~0.88( =1.19 ~ =0.57)*
AAPC 0.97(0.88 ~1.06)* -0.53( -0.70 ~ -0.35)"
Jisi A B8 1 APC 1990—1995 0.36(0.17 ~0.55)* 1990—1998 -1.53( -1.69 ~ —-1.37)"
1995—2005 -0.98( -1.06 ~ -0.91)* 1998—2004 0.95(0.72 ~1.19)®
2005—2014 —4.71( -4.79 ~ —4.63)" 2004—2007 —6.01( —=6.72 ~ =5.29)*
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il Fisf 1] PRk R 2(95% CI) ] brfk DALY 2(95% CI)
2014—2019 0.25(0.02 ~0.48)* 2007—2010 -2.91( -3.74 ~ =2.07)°
2019—2021 -4.52( -5.25~ -3.79)* 2010—2015 -5.04( -5.36 ~ -4.73)"
2015—2021 -2.23( -2.51~ -1.95)*
AAPC -1.90( -1.97 ~ -1.83)* -2.34( -2.48 ~ -2.21)"
BRI RS APC 19901993 2.92(2.01 ~3.84)" 1990—1995 ~2.21( =3.22 ~ =1.20)*
APC 1993—1996 -0.45( -2.07 ~1.20) 1995—2000 -6.83( -8.04 ~ -5.60)"
APC 1996—2001 -6.71( =7.19 ~ -6.23)* 2000—2004 -14.18( -15.25 ~ -13.09)*
APC 2001—2009 -5.57( -5.77 ~ =5.37)* 2004—2007 -9.52( -11.22~ -7.80)"
APC 2009—2014 -2.28(-2.74 ~ -1.81)* 2007—2021 -2.24( -2.36 ~ =2.13)"
2014—2021 0.31(0.11 ~0.51)*
AAPC -2.63( -2.83~ -2.43)* -5.32( -5.64~ -5.00)"

E:a: P <0.05;APC AR B AL H 43 b s AAPC g AR R B 3 [ o
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Fig.1 The trends in the standardized incidence rate (A) and DALY rate (B) of stroke in China from 1990 to 2021
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