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Incidence and mortality trends of stroke and its subtypes among residents
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[ Abstract] Objective To analyze the trends in incidence and mortality of stroke, including ischemic stroke (IS),
intracerebral hemorrhage (ICH), and subarachnoid hemorrhage (SAH), among Chinese residents from 1990 to 2021, and
to provide a reference for stroke prevention and control strategies in China. Methods Data on the incidence and mortality
of stroke, IS, ICH, and SAH among Chinese residents in 1990 and 2021 were obtained from the Global Burden of
Disease (GBD) 2021 study. Descriptive analyses were performed using the number of incident cases, incidence rate,
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number of deaths, and mortality rate. Statistical analyses were conducted using R 4.1.0 software. Trends in the incidence
and mortality of stroke and its three subtypes from 1990 to 2021 were analyzed using the overall percentage change and
estimated annual percentage change (EAPC). Results The number of incident stroke cases, incidence rate (per 100 000),
number of deaths, and mortality rate (per 100 000) among Chinese residents increased from 1 685 762, 143.29, 1 530 590,
and 130.10 in 1990 to 4 090 480, 287.51, 2 591 647, and 182.16 in 2021, with overall relative percentage changes of
142.65%, 100.64%, 69.32%, and 40.01%, respectively. Both the incidence and mortality rates of stroke showed a
significant increasing trend from 1990 to 2021 (EAPC = 2.02% and 1.01%, both P < 0.001). For IS, the number of
incident cases, incidence rate, number of deaths, and mortality rate increased from 761 191, 64.70, 427 970, and 36.38 in
1990 to 2 772 053, 194.84, 1 176 952, and 82.72 in 2021, with overall relative percentage changes of 264.17%, 201.13%,
175.01%, and 127.40%, respectively. Both the incidence and mortality rates of IS showed a significant increasing trend
(EAPC =3.56% and 2.74%, both P < 0.001). For ICH, the corresponding figures increased from 774 012, 65.79, 913 023,
and 77.61 in 1990 to 1 173 288, 82.47, 1 322 893, and 92.98 in 2021, with overall relative percentage changes of 51.59%,
25.34%, 44.89%, and 19.81%, respectively. Both the incidence and mortality rates of ICH showed a significant increasing
trend (EAPC = 0.40% and 0.50%, both P < 0.01). In contrast, for SAH, the figures decreased from 150 559, 12.80,
189 598, and 16.12 in 1990 to 145 138, 10.20, 91 802, and 6.45 in 2021, with overall relative percentage changes of
-3.60%, —20.29%, —51.58%, and —59.96%, respectively. Both the incidence and mortality rates of SAH showed a
significant decreasing trend (EAPC = —1.69% and —4.02%, both P < 0.001). In both 1990 and 2021, male residents had
higher incidence and mortality rates of stroke, IS, and ICH, as well as a higher incidence rate of SAH compared to
females, except for the SAH mortality rate. From 1990 to 2021, the incidence and mortality rates of stroke, IS, and ICH
increased in males (EAPC = 2.33% and 1.51%, 3.98% and 3.25%, 0.70% and 1.01%, respectively; all P < 0.05), while
the incidence and mortality rates of SAH decreased (EAPC = —1.59% and —3.44%, respectively; both P < 0.05). In
females, the incidence and mortality rates of stroke and IS increased (EAPC = 1.61% and 0.40%, 3.15% and 2.12%,
respectively; all P<0.05), while the incidence and mortality rates of SAH decreased (EAPC = —1.69% and —4.69%,
respectively; both P < 0.05). In both 1990 and 2021, the incidence and mortality rates of stroke and its three subtypes
increased with age. The incidence rate of stroke decreased in all age groups from 1990 to 2021 (all P < 0.05), except for
the 75 - 79 age group, where the difference was not statistically significant. The incidence rate of IS increased in all age
groups (all P < 0.05), except for the age group under 20, which showed a decreasing trend, and the 20 - 24 age group,
where the difference was not statistically significant. The mortality rate of IS decreased in all age groups (all P < 0.05),
except for the 80 - 84 and = 85 age groups, where the differences were not statistically significant. The incidence and
mortality rates of ICH and SAH decreased in all age groups (all P < 0.05). Conclusions From 1990 to 2021, the
incidence and mortality rates of stroke, IS, and ICH increased among Chinese residents, while the incidence and mortality
rates of SAH decreased. Males and the elderly are high-risk groups for stroke incidence and mortality.
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Table 1 Incidence and mortality numbers and rates of stroke, ischemic stroke, intracerebral hemorrhage, and subarachnoid
hemorrhage among male and female Chinese residents in 1990 and 2021, with total percentage change and
estimated annual percentage change during the period

Bt bt
KWEUB RE(U107) BT EuB ETR(U105)  REEUE REHR107T)  BETEUE BETR(1/1075)
i A e 19904 900 161 148.34 796 977 131.33 785 601 137.92 733613 128.79
20214F 2305942 316.71 1506 012 206.84 1784 539 256.90 1085 635 156.29
B % 156.17 11351 88.97 57.49 127.16 86.27 47.98 2135
EAPC/% 2332 1.512 1612 0402
IS 19904 398 893 65.73 221180 36.45 362299 63.60 206 790 36.30
20214F 1547 096 212.48 674 865 92.69 1224957 176.34 502 087 7228
B % 287.85 22325 205.12 154.30 238.11 17725 142.80 99.10
EAPC/% 3982 3252 3158 2128
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Table 1 Continued
St att
B e : \ \
KWEUB RER(107) TRl ETR(U107)  REEUE REFRN07T)  BETEuB BETIR(11075)
ICH 19904 423 007 69.71 484 166 79.78 351 005 61.62 428 857 75.29
20214 679 855 9337 782 062 107.41 493433 71.03 540 830 77.86
A% 60.72 33.95 61.53 34.63 40.58 15.28 26.11 341
EAPC/% 0.702 1.012 0.00 —-0.10
SAH 19904 78 261 12.90 91 632 15.10 72297 12.69 97 966 17.20
20214 78990 10.85 49 085 6.74 66 148 9.52 2717 6.15
A% 0.93 —15.88 —46.43 —55.35 -8.51 —24.97 -56.40 —64.24
EAPC/% -1.594 ~3442 -1.692 -4.699
7E:a P<0.05.
23 B RRSF#E R 19902021 SR & B4 iH R AN, HoAh & E AR R 1990—

A A R mfemTAY (K2 REFERER
W, 1990 FE 1 2021 4 i A v K 3 Ff I T 1R R
RFFET: R B0 3 K TF s bR 75~79 %
FERMAFEHRFERTREBEERTERITHE XL

Ab, HoAh & G H5 4 B 1990—2021 48 I & 1 95
FRATET Z I 2R 3 (3 P<0.05); 1S K &
<208 HIRE TFTHEEHM20~24 S FERER

2021 4F IS K 23 2 B A (35 P<0.05); IS 3t
IR R 80~84 & M1 285 & JH IR 2 F ¥ L4t it 2
BOCAHN, HoAth & A 6 A R R 1990—2021 4 1S FE
TCH YR TGS () P<0.05); &FRHER
1990—2021 4 ICH. SAH K IR R ML T- R L LT
P& (35 P<0.05) .

=2 TEAFRERER 1990—2021 FE5ize & 3 Fhl A &5 5T #

Table 2 Age-specific incidence and mortality rates of stroke, ischemic stroke, intracerebral hemorrhage, and subarachnoid
hemorrhage among the Chinese population in 1990 and 2021, with total and estimated annual
percentage changes during 1990 - 2021

RIRZE/(1/1075) FETE/(1/10)5)
eI %
19904 20214F B % EAPC/% 19904 20214F B Y EAPC/%
i A et <20 16.90 11.60 -31.33 —-1.492 2.85 0.44 —84.65 -5.92a
20~24 18.86 15.99 -15.22 —0.802 3.49 2.07 —40.65 -1.882
25~29 24.16 19.78 -18.11 -1.002 4.75 2.92 —38.54 -1.492
30~34 36.65 30.04 -1.80 -1.002 9.10 5.62 -3.82 -1.592
35~39 56.07 46.05 -17.86 -1.002 19.32 10.80 —44.08 -2.082
40~44 97.34 78.88 -18.97 -1.002 43.81 22.11 —49.54 2372
45~49 161.25 129.03 -19.98 -1.09 75.66 34.19 —54.82 2472
50~54 237.78 198.56 -16.49 -0.902 163.26 65.84 -59.67 -3.152
55~59 324.85 287.67 -1.14 —0.70 2 278.77 110.08 —60.51 -3.15¢2
60~ 64 510.76 470.14 -7.95 —0.60 2 44379 201.31 —54.64 -2.572
65~69 792.84 740.23 -6.63 —0.502 765.66 364.35 -52.41 2572
70~74 1258.95 1258.61 -0.03 —0.202 1402.83 730.82 —47.90 2272
75~179 1894.18 2005.45 5.87 -0.10 2281.50 1290.57 —43.43 -1.882
80~84 2 698.33 2 550.54 -0.55 —0.402 3 678.75 2341.30 -36.36 —1.492
285 3957.43 3177.13 -19.72 -0.102 6 436.94 4 600.99 -28.52 -1.192
IS <20 7.60 6.59 -13.30 -0.702 0.19 0.05 ~74.03 —4.112
20~24 7.92 8.44 6.51 0.00 0.26 0.24 -7.52 —0.40
25~29 9.09 9.90 8.96 0.102 0.40 0.34 -13.93 -0.302
30~34 11.46 14.02 224 0.40 2 0.86 0.74 -1.30 —0.40
35~39 14.86 20.39 37.25 0.802 1.89 1.51 —20.46 -1.002
40~44 27.33 39.86 45.85 1.012 4.80 3.54 -26.29 -1.192
45~49 48.85 72.45 48.30 1112 9.92 6.48 ~34.65 -1.192
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Table 2 Continued
RIER/(110)7) BET-#/(1/1077)
PR ERY B
19904F 20214 AR /Y% EAPC/% 19904 20214 A Y EAPC/%

50~54 92.33 125.33 35.74 0.902 25.86 14.97 —42.09 -1.882
55~59 156.69 198.79 26.87 0.70 2 51.11 29.64 —42.01 -1.692
60~64 273.43 34575 26.45 0.60 104.21 70.08 -32.75 -1.192
65~69 441.28 557.64 26.37 0.60 2 205.26 142.17 -30.74 -1.192
70~74 646.21 924.31 43.03 1112 444.88 332.57 -25.25 -1.002
75~179 884.02 1427.50 61.48 171 762.20 620.11 -18.64 -0.60 2
80~84 1117.41 1668.53 4932 1412 1310.24 1220.53 —6.85 -0.10
=85 1439.39 1790.38 24.38 0.60 2375.39 2507.01 5.54 -0.20

ICH <20 6.55 3.29 —49.81 —2.472 1.64 0.29 -82.08 -5.262
20~24 7.66 5.36 -30.04 -1.392 2.12 1.52 -28.41 -1.092
25~29 10.68 7.08 -33.67 -1.592 3.01 2.19 -27.36 —0.80 2
30~34 18.62 12.16 -3.47 -1.692 6.03 428 -2.91 -1.002
35~39 31.35 20.32 -35.20 -1.692 13.14 8.27 -37.06 -1.592
40~44 55.46 31.89 —42.50 —2.082 30.53 16.76 —45.11 -1.982
45~49 91.58 4723 —48.43 —2.472 53.41 25.27 -52.69 —2.182
50~54 120.02 62.25 —48.13 —2.47a 112.37 46.68 —58.45 -3.052
55~59 139.77 76.95 —44.95 2274 187.20 74.14 —60.40 -3.152
60~64 201.38 110.13 —45.31 -2.37a 281.06 121.86 ~56.64 -2.662
65~69 303.43 164.38 —45.83 2372 467.64 206.97 —55.74 —2.662
70~74 532.33 303.82 —42.93 -2.182 797.66 372.32 -53.32 -2.57a
75~79 878.93 527.49 -39.99 -1.982 1279.35 630.50 -50.72 2372
80~84 1 408.90 815.00 —42.15 -2.182 2006.12 1058.02 —47.26 -2.182
=85 2301.74 1301.49 —43.46 2274 3469.00 1980.87 —42.90 -1.982

SAH <20 2.75 1.73 -37.13 -1.982 1.02 0.09 -90.74 -7.872
20~24 3.28 2.19 -33.12 —2.082 1.11 0.31 -71.93 —4.78 2
25~29 439 2.80 -36.31 2372 1.33 0.39 -71.12 —4.502
30~34 6.57 3.86 —4.13 —2.662 221 0.60 -731 —4.882
35~39 9.85 5.34 —45.80 —-2.962 428 1.03 -76.06 -5.262
40~44 14.56 7.14 -50.96 —3.252 8.48 1.81 ~78.66 —5.642
45~49 20.82 9.36 -55.03 —3.442 12.33 2.44 -80.25 —5.73a
50~54 25.43 10.98 ~56.83 —3.442 25.04 4.18 -83.29 —6.672
55~59 28.39 11.92 -58.00 3442 40.45 6.31 —84.41 —6.952
60~64 35.95 14.25 —60.35 -3.632 58.52 9.36 -84.01 —6.76 2
65~69 48.12 18.22 -62.15 -3.922 92.76 15.21 -83.61 —6.76 2
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75~179 131.23 50.46 —61.55 —4.40 2 239.96 39.96 —83.35 —6.76
80~84 172.03 67.01 —61.05 —4.402 362.38 62.75 -82.68 —6.852
285 216.30 85.26 —60.58 4302 592.55 113.11 -80.91 —6.48 2

:a P<0.05.
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