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Incidence and mortality trend of stroke in China from 2005 to 2019 and
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Abstract: Objective To analyze the incidence and mortality trend of stroke in Chinese population from 2005 to 2019, and to
predict the incidence and death from 2020 to 2029. Methods The incidence and mortality data of stroke in Chinese
population according to global burden of disease (GBD) were used. Joinpoint regression analysis was used to analyze the
changing trend of stroke incidence and mortality in the population, and the annual change percentage and average annual
change percentage and their 95% confidence interval were calculated. The GM (1,1) model was established by R, and the
incidence and mortality of stroke in China from 2020 to 2029 were predicted. Results The incidence of stroke in China
showed an upward trend from 2005 to 2019. The incidence of stroke in men increased from 197.94/100 000 in 2005 to
269.17/100 000 in 2019, with an average annual increase of 2.196% and the fastest increase during 2010 and 2014. The
stroke incidence in women rose from 198.57/100 000 in 2005 to 284.46/100 000 in 2019, with an average annual increase of
2.616% and the fastest increase during 2017 and 2019. The male mortality rate showed a slight upward trend. It was
predicted that in 2029, the incidence of stroke in China may reach 340.93/100 000 for males and 376.67/100 000 for
females, and the mortality rate may reach 191.44/100 000 for males and 126.52/100 000 for females. Conclusion The study
shows that the incidence of stroke is on the rise in China, and the incidence of stroke in females is higher than that in males.
The mortality rate of stroke is on the rise in males. Male and female incidence and male mortality may continue to rise from
2020 to 2029, and stroke prevention and control still need to be strengthened.
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Figure 1 Trends of incidence rate of stroke in China from 2005 to
2019
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Table 1 The changing trend of stroke incidence in China from 2005 to 2019 (%)
) S 2 S— A
APC(95%CI) t 18 PAE APC(95%C1I) {8 P
2005—2010 0.752(0.465 ~ 1.040) 7.729 6 0.002 1.9437(1.797 ~ 2.088) 37.346 <0.001
2010—2014 3.593%(2.970 ~ 4.219) 16.252 <0.001 3.1527(2.845 ~ 3.460) 28.926 <0.001
2014—2017 2.046°(0.894 ~ 3.211) 4.953 0.008 2.230°(1.656 ~ 2.806) 10.889 <0.001
2017—2019 3.285"(2.169 ~ 4.413) 8.261 0.001 3.8227(3.269 ~ 4.378) 19.501 <0.001

11:P<0.05; APC HAFREETE A 70 HE o
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Table 2 The average annual percent change (%)
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Figure 2 The changing trend of stroke mortality in China from 2005

to 2019
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Table 3 Trend analysis of mortality rate changes in stroke patients in China from 2005 to 2019 (%)

Bk 7k

HEH(4F)

APC(95%CI) i H P APC(95%CI) 18 P{H
2005—2007 ~2.113(~4.295 ~ 0.120) -2.629 0.058 ~2.991(=6.051 ~ 0.170) -2.629 0.058
2007—2010 2.823°(0.556 ~ 5.141) 3.467 0.026 0.710(=2.504 ~ 4.029) 0.605 0.578
2010—2017 0.472°(0.110 ~ 0.837) 3.616 0.022 ~1.211°(=2.215 ~ -0.196) -3.310 0.030
2017—2019 1.614(-0.478 ~ 3.749) 2137 0.099 2.237(-1.222 ~3.262) 6.156 0.004

TE:"P<0.05; APC WAEBEAEIL T 43 L
x4 FHEEANESI(%)
Table 4 The average annual percent change (%)

BAZ FeAs| A (45) i (4F) AAPC(95%CI) i Py
F 1k -3 Joinpoints Sl 2005 2019 0.759°(0.281 ~ 1.239) 3.118 0.002
21k -3 Joinpoints i 2005 2019 -0.085°(~-0.755 ~ 0.589) -0.248 0.804
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Table 5 Analysis of the GM (1,1) model of incidence rate of stroke in different genders in China from 2005 to 2019 (1/100 000)

Ay (4F) - Bk : - Lk : -
(1) «'(1) 201) AR ZE(%) x°(1) x'(1) (1) AR ERIE (%)
2005 197.94 197.94 197.94 0.000 198.57 198.57 198.57 0.000
2006 200.77 390.70 192.76 -3.989 201.82 396.94 198.37 -1.706
2007 201.91 588.30 197.60 -2.132 205.33 600.69 203.74 -0.770
2008 202.31 790.86 202.56 0.126 209.19 809.96 209.26 0.033
2009 203.70 998.50 207.64 1.938 213.73 1024.88 214.93 0.563
2010 207.10 1211.36 212.86 2.779 218.74 1245.63 220.75 0.918
2011 213.34 1 429.56 218.20 2.278 224.97 1472.36 226.75 0.779
2012 220.70 1653.24 223.68 1.348 231.76 1705.23 232.87 0.476
2013 228.57 1882.53 229.29 0.319 238.96 1944.40 239.17 0.088
2014 236.76 2117.58 235.05 -0.722 246.50 2 190.04 245.65 —0.345
2015 243.64 2 358.53 240.95 -1.103 253.26 2442.34 252.30 0.380
2016 247.30 2 605.53 247.00 -0.123 257.95 2701.47 259.13 0.458
2017 251.69 2 858.73 253.20 0.597 263.61 2 967.62 266.15 0.962
2018 260.02 3118.28 259.55 -0.178 273.33 3240.98 273.35 0.009
2019 269.17 5443.54 266.07 -1.151 284.46 3521.73 280.76 -1.303
6 PEKNZE AR CMLDEELE 50
Table 6 Fitting analysis of GM (1,1) model for incidence rate of stroke in China

T EbR afl ufl K geit i C PiE TTUEFR
Bt -0.025 185.475 0.342 0.953 —%
g/ -0.027 190.431 0.067 1.000 —%

it GM (1L, D)EEARMA 53 Hr 6 3R 2020—
2029 AFHi A R AE TSR T, B2 AR s, ROk
AR TR ik A T AT R R AR R TR #2029
AEBE T OROME AT R GA B B M 1914410 T L Lotk
126.52/10 Ji, W3 7.
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Table 7 GM (1,1) model predicted values (1/100 000)

G S e
Rk otk itk bk

2020 272.75 296.16 175.23 126.76
2021 279.60 304.19 176.95 126.73
2022 286.61 312.42 178.70 126.70
2023 29381 320.88 180.40 126.68
2024 301.18 329.57 182.25 126.65
2025 308.74 338.50 184.05 126.62
2026 316.49 347.66 185.87 126.60
2027 324.44 357.08 187.71 126.57
2028 332.58 366.74 189.56 126.54
2029 340.93 376.67 191.44 126.52

F 8 2005—2019 4= EA RIS ZE FhAET % GM(L DRSS (1/10 J7)
Table 8 Analysis of the GM (1,1) model for stroke mortality of different genders in China from 2005 to 2019 (1/100 000)

) : L. K
(1) (1) RO) WXHEZEG) 20 (1) 20 R )

2005 156.89 156.89 156.89 0.000 134.53 134.53 134.53 0.000
2006 151.23 309.57 152.68 0.957 129.92 264.27 129.74 -0.141
2007 150.48 463.76 154.19 2.463 127.06 393.24 128.98 1.511
2008 153.65 619.47 155.71 1.342 126.81 521.47 128.23 1.118
2009 158.08 776.72 157.25 -0.527 127.89 648.95 127.48 -0.324
2010 162.47 935.53 158.81 -2.254 129.25 775.68 126.73 -1.947
2011 163.88 1 095.90 160.37 -2.142 129.18 901.68 126.00 -2.467
2012 164.82 1257.86 161.96 -1.736 124.79 026.94 125.26 0.375
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(8:4)
CEGHE) . SR L - _ n ok -
2°(¢) 2'(1) 2°(1) FAXTIR2E (%) 2°(1) x'(¢) (1) FAXT1R 22 (%)
2013 164.55 1421.42 163.56 -0.603 123.64 1151.47 124.53 0.717
2014 164.87 1 586.60 165.18 0.189 123.16 1275.27 123.80 0.523
2015 165.59 1753.41 166.81 0.736 122.12 1398.35 123.08 0.079
2016 168.28 1921.87 168.46 0.109 124.37 1520.71 122.36 -0.017
2017 168.66 2091.00 170.12 0.870 126.72 164236 121.65 —0.040
2018 169.85 2263.80 171.81 1.149 129.55 1763.30 120.94 —0.664
2019 173.99 243731 173.50 -0.279 133.05 1883.53 120.23 -0.979
RO PEBKAEPILTIER CM(1, ) EMLLA 2T
Table 9 Fitting analysis of the GM (1,1) model for stroke mortality in China
B afii u i Krgegeiti C PAH R
Tk 0.006 130.903 0.136 1.000 —%
Eogds -0.001 150.386 0.230 1.000 —2%
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