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Analysis of mortality trends and age — period — cohort effects of
ischemic stroke in China, 1982 —2021

XIA Da -jian, XIE Yun - fang, ZHANG Dong — mei, JIANG Huai — chun, YANG Xiao - li
Chongqing Dazu District People’ s Hospital, Chongqing 402360, China
Abstract : Objective  To analyze the mortality trend of ischemic stroke in China from 1982 to 2021, and to explore the effects
of age, period and cohort on the mortality rate, so as to provide reference for the scientific prevention and treatment of ischemic
stroke. Methods The study data were derived from the Global Health Data Exchange Platform. Residents aged 5 — 94 years
were used as the study subjects, and a Joinpoint regression model was used to analyze the trend of ischemic stroke deaths over
time, and the age — period — cohort model was used to assess the age — , period — , and cohort — specific effects on the mortality
rate. Results The national ischemic stroke mortality rate fluctuated from 80. 70/100 000 in 1982 to 64. 47,/100 000 in 2021,
with a mean annual percentage change of —0.505% . The mortality rate of ischemic stroke for men and women fluctuated from
91. 56/100 000 and 74. 26,100 000 in 1982 to 88. 32/100 000 and 48. 58/100 000 in 2021, with an average annual percentage
change of —0.054% and - 0.993% , respectively; the mortality rate of ischemic stroke showed an upward trend with
increasing age. With regard to the age effect, the mortality risk of ischemic stroke for male and female residents in the age
group of 90 — 94 years increased by 6 032. 91 and 4 754. 90 times, respectively, compared with that of the age group of 10 — 14
years. For the period effect, the risk of death from ischemic stroke in 2017—2021 was 3. 17 and 1. 94 times higher than that in
1982—1986 for men and women, respectively. For cohort effect, the risk of ischemic stroke death for men and women born in
1892—1896 was 135. 15 and 109. 51 times higher than that born in 2012—2016, respectively. Conclusion The mortality
rate of ischemic stroke in China generally showed a fluctuating and decreasing trend, in which the mortality rate of male
residents was more prominent compared with that of females. The mortality risk of ischemic stroke is higher with increasing age

and period.
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Fig.1 Trends in mortality from ischemic stroke in China and between men and women from 1982 to 2021
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Table 1 Trends in mortality from ischemic stroke in China from 1982 to 2021
ASMR (/10 /1)
7y APC(% ,95% CI AAPC( % ,95% CI t P
) 1982 & 2021 4 (% ,95% CI){H (% ,95% C) i fH fH
4[] 80.70 64.47 -0.505( -0.779 ~ -0.229) —-3.588 <0.001
1982—1997 -0.437( -0.592 ~ -0.282)*
1997—2004 2.693(2.254 ~3.133)*
2004—2007 -4.789( -6.597 ~ -2.946)*
2007—2010 0.477( —1.804 ~2.810)
2010—2014 -2.574( -3.747 ~ -1.386)"
2014—2021 -1.142( -1.609 ~ -0.672)*
ok 74.26 48.58 -0.993( -1.308 ~ -0.677) -6.144 <0.001
1982—1996 -1.126( -1.306 ~ -0.945)*
1996—2004 2.002(1.614 ~2.391)*
2004—2007 -5.429( -7.481 ~ -3.331)*
2007—2010 -0.604( —3.194 ~2.054)
2010—2014 -3.594( -5.019 ~ -2.148)*
2014—2021 -0.813( -1.348 ~ -0.276)"
B 91.56 88.32 -0.054( -0.280 ~0.173) -0.468 0.640
1982—1999 0.343(0.205 ~0.481)*°
1999—2004 4.320(3.675 ~4.969)*
2004—2007 -4.260( -5.964 ~ -2.525)*
2007—2010 0.807( —1.189 ~2.844)
2010—2021 -1.661( —1.876 ~ —1.445)*
VE:a P<0. 001,b P<0. 01, ASMR F/RFrifEILIET- R,
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Fig.2 Changes in mortality trends of ischemic stroke by gender and age in China from 1982 to 2021
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Table 2 Analysis of ischemic stroke mortality in China based on APC model

20 53] 5 ENe: - Kt
WO R EL(95% CI) PH BN FEL(95% CI) PH
AR (%)
5~9 -3.602( —5.480 ~ —1.724) <0.001 -3.873( =6.633 ~ —1.113) 0.006
10 ~14 ~4.330( —6.684 ~ —1.975) <0.001 -4.350( -7.383 ~ —1.318) 0.005
15~19 ~3.086( —4.327 ~ —1.845) <0.001 -3.210( -4.887 ~ —1.533) <0.001
20 ~24 -2.804( -3.836 ~ —1.773) <0.001 ~2.954( —4.363 ~ —1.544) <0.001
25 ~29 -2.587( —3.466 ~ —1.708) <0.001 ~2.768( —3.990 ~ —1.545) <0.001
30 ~34 ~2.198( —2.904 ~ —1.492) <0.001 ~2.126( —3.044 ~ —1.208) <0.001
35 ~39 ~1.539( =2.075 ~ —1.004) <0.001 ~1.561( —2.290 ~ —0.832) <0.001
40 ~44 -0.931( —1.354 ~ —0.508) <0.001 -0.764( —1.332 ~ -0.196) 0.008
45 ~49 ~0.447( =0.790 ~ —0.104) 0.011 -0.257( =0.723 ~0.208) 0.279
50 ~54 0.263( —=0.010 ~0.537) 0.059 0.392(0.016 ~0.768) 0.041
55 ~59 0.794(0.566 ~1.021) <0.001 0.864(0.551 ~1.176) <0.001
60 ~64 1.364(1.160 ~1.569) <0.001 1.437(1.162 ~1.712) <0.001
65 ~69 1.915(1.706 ~2. 123) <0.001 1.926(1.652 ~2.200) <0.001
70 ~74 2.590(2.352 ~2.827) <0.001 2.534(2.229 ~2.840) <0.001
75 ~79 3.030(2.747 ~3.314) <0.001 2.952(2.590 ~3.315) <0.001
80 ~ 84 3.544(3.205 ~3.883) <0.001 3.368(2.935 ~3.802) <0.001
85 ~89 3.887(3.487 ~4.287) <0.001 4.035(3.522 ~4.548) <0.001
90 ~94 4.137(3.672 ~4.602) <0.001 4.355(3.757 ~4.953) <0.001
A (45)
1982—1986 ~0.355( =0.611 ~ —0.100) 0.006 ~0.638( —0.977 ~ —0.299) <0.001
1987—1991 ~0.305( —0.488 ~ —-0.122) 0.001 -0.472( -0.714 ~ -0.230) <0.001
1992—1996 -0.186( —0.297 ~ —0.076) 0.001 ~0.294( —0.440 ~ —0. 148) <0.001
1997—2001 0.051(0.012 ~0.090) 0.011 -0.021( =0.073 ~0.031) 0.425
2002—2006 0.118(0.078 ~0.157) <0.001 0.164(0.112 ~0.216) <0.001
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(2:%)
i . £ - Al
BN ZE(95% CI) P1H BN FE(95% CI) P1{d

2007—2011 0.183(0.073 ~0.294) 0.001 0.324(0.178 ~0.470) <0.001
2012—2016 0.186(0.003 ~0.368) 0.046 0.420(0. 178 ~0.662) 0.001
2017—2021 0.309(0.054 ~0.564) 0.017 0.517(0.179 ~0.855) 0.003

HAE BRI (4F)
1892—1896 1.898(1.324 ~2.471) <0.001 2.020(1.243 ~2.796) <0.001
1897—1901 1.793(1.276 ~2.310) <0.001 1.884(1.181 ~2.587) <0.001
1902—1906 1.712(1.247 ~2.178) <0.001 1.803(1.168 ~2.439) <0.001
1907—1911 1.641(1.221 ~2.061) <0.001 1.674(1.097 ~2.251) <0.001
1912—1916 1.502(1.119 ~1.886) <0.001 1.602(1.072 ~2.131) <0.001
1917—1921 1.364(1.006 ~1.722) <0.001 1.419(0.923 ~1.916) <0.001
1922—1926 1.238(0.892 ~1.585) <0.001 1.213(0.732 ~1.694) <0.001
1927—1931 1.097(0.748 ~1.447) <0.001 1.022(0.538 ~1.506) <0.001
1932—1936 0.947(0.579 ~1.315) <0.001 0.876(0.369 ~1.382) 0.001
1937—1941 0.782(0.383 ~1.181) <0.001 0.673(0.127 ~1.219) 0.016
1942—1946 0.570(0.129 ~1.010) 0.011 0.445( —0.153 ~1.044) 0.145
1947—1951 0.379( —0.111 ~0.869) 0.129 0.261( —0.401 ~0.923) 0. 440
1952—1956 0.147( —0.399 ~0.694) 0.597 0.038( —0.697 ~0.773) 0.919
1957—1961 ~0.098( -0.707 ~0.512) 0.753 -0.164( -0.978 ~0.651) 0.694
1962—1966 ~0.334( -1.014 ~0.347) 0.336 ~0.388( -1.293 ~0.516) 0.400
1967—1971 -0.557( -1.319 ~0.206) 0.152 ~0.565( -1.568 ~0.438) 0.269
1972—1976 -0.767( -1.636 ~0.102) 0.084 -0.761( -1.887 ~0.365) 0.185
1977—1981 -0.926( -1.910 ~0.059) 0.065 ~0.848( -2.106 ~0.410) 0.187
1982—1986 ~1.089( -2.255 ~0.077) 0.067 ~0.945( -2.406 ~0.517) 0.205
1987—1991 ~1.241( -2.656 ~0.175) 0.086 ~1.104( -2.845 ~0.638) 0.214
1992—1996 ~1.460( -3.211 ~0.291) 0.102 ~1.384( -3.605 ~0.838) 0.222
1997—2001 -1.611( =3.787 ~0.566) 0.147 ~1.588( -4.350 ~1.175) 0.260
2002—2006 ~1.886( -4.938 ~1.166) 0.226 ~1.951( -5.941 ~2.039) 0.338
2007—2011 -2.305( -7.634 ~3.024) 0.397 ~2.347( -9.242 ~4.548) 0.505
2012—2016 -2.798( -11.404 ~5.808) 0.524 ~2.887( —14.900 ~9.127) 0.638

R 4 50
i 2% ( Deviance ) 0.422 1.133
B ME B EN (AIC) 5.410 6.275
DU E BAEN (BIC) -436.588 -368.302
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Fig.3 Relative risk of ischemic stroke mortality in China based on APC model effects
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