<2260 hitps:/fwww.chinagp.net  E-mail: zgqkyx@chinagp.net.cn June 2024, Vol.27 No.18 Chinese General Practice (C;]p

———

CIBE - AT -

2009—2021 £ AR EC M E BRI TR E S SN R 225

G ms”, AEATEF, SAEE, SEMR Eéﬁgg

v ﬂ e 4
EE) 8

261053 W ARG HG T, WAL _ERAFALT 4%

THEEEH: BER, #%; E-mail: lv3un(,heng79@163.(,0m

[(AZE] BE EASRAWETRTAA D ERAEEImMI, FRELC MAEBRIETRIREm AT . Ko T f#
e YT LB A O A BRAET AT S, I T BER s m B R MR 28, nl DO VBB B IR e i i T 52
2%, BB 401 2009—2021 3% O M BRAET EIEIF TR 2022—2030 3K O M E BRI T AT,
BRG], SRS . b DCORIARIAR S DA rh L SR ) O e A Y (o ISR IR AR AR (2009—2021 4F ) >>
R GO L PO FE T A UEA AL, (] Joinpoint [HABLA T BAR BEAS (L B 4 b (APC) RISEYAEBEAR AL E 43
MMT)ﬁﬁﬁ%t@oﬁﬁmR(ﬁm)h#ELGM(L1)@@,ﬂm2m%Q%0$%EMM§ﬁﬁﬁ%E$o
ZEER 2009—2021 A FELL A B HIAE TR BT 2009 4R 235.83/10 J7 1 T2 2021 4EHY 353.31/10 J7, AAPC M 3.3%
(95%CI=2.8%~3.8%, P<0.001) ; ARALFET=H 1 2000 4F 1 281.82/10 J1 R 2 2021 4EAY 221.24/10 J1, AAPC N —1.9%
(95%CI=-2.6%~-1.2%, P<0.001) . 2009—2021 " ELOIMAEBRA RN (AAPC 54, =-2.0%, AAPC 1.=-2.1%) .
W% (AAPC y=-1.3%, AAPC 143=-2.4% ) . HIX (AAPC 44=-2.1%, AAPC y5=-2.2%, AAPC y5=—-1.0%) tRfbIET>
YRR (P<0.05) 5 A RIS T I, AW RTIRAT, X K TR X, GM (1, 1)
FEHIZE I 7R, 2022—2030 47 H O M B A A T- 301G 140 1 TH 8 461.57/10 7. 2518 2009—2021 4-F8 .0 i 4
PRI RE R T A L [, MR EFET R R R G S FoELC A SRR LT S AR D ™ DR Pk, T3
2022—2030 4EFRELC M B FHAE TSP HELE 1 FE, Rl T SERRHFAT 80000 A B 6 TAE, SEE QT Ah)
AR R

[ R8I ] OIMAEYRE; SBT3, HIBETR; FRUIETT%; Joinpoint MIERIAL; GM (1, 1) AL Fl

[FESZES] RS54 [ #ERIEAE ] A DOIL: 10.12114/).issn.1007-9572.2023.0773

Trend Analysis and Prediction of Cardiovascular Disease Mortality in China from 2009 to 2021
MIAO Lipeng, REN Kehao, LI Mengdie, LYU ,]uncheng*
School of Public Health, Shandong Second Medical University, Weifang 261053, China

“Corresponding author: LYU Juncheng, Professor; E-mail: lyjuncheng79@163.com

[ Abstract] Background With the prevalence of unhealthy lifestyles and the accelerated trend of population aging,

the mortality rate of cardiovascular diseases remains high in China. A timely understanding of the current and future trends of
cardiovascular disease mortality in China, as well as exploring potential influencing factors and solutions, can provide a reference
for formulating cardiovascular disease prevention and control measures. Objective To analyze the trend of cardiovascular
disease mortality in China from 2009 to 2021 and predict the future trends from 2022 to 2030. Methods Cardiovascular
disease mortality data were selected and analyzed based on gender, urban—rural areas, regions, and age groups from the
"China Death Surveillance Data Set ( 2009-2021) " published by the Chinese Center for Disease Control and Prevention. The
Joinpoint regression model was used to calculate the annual percentage change (APC ) and average annual percentage change

(AAPC) to analyze the changing trends. Additionally, a GM (1, 1) model was established using R (4.3.1) software to
predict the crude mortality rate of cardiovascular diseases in China from 2022 to 2030. Results From 2009 to 2021, the crude

BEEWAE: IWRE AABAEE IR (ZR2021IMH408) 5 HESA SHIT A E A LHOTIE (2020Z2DB44) 5 2021 £ 40 BAHEL
TAUORTETRER ;IR BUR S BIES M) 5 H

SIAZRST: B, (Thhe, AR, 45 2009—2021 4F P L AR T AT S TOURTSE [ ] . P E SR B, 2024, 27 (18) :
2260-2264, 2271.DOI: 10.12114/j.issn.1007-9572.2023.0773. [ www.chinagp.net |

MIAO L P, RENKH, LIMD, et al. Trend analysis and prediction of cardiovascular disease mortality in China from 2009 to 2021 [ J | . Chinese
General Practice, 2024, 27 (18) : 2260-2264, 2271.

© Editorial Office of Chinese General Practice. This is an open access article under the CC BY=NC-ND 4.0 license.


https://orcid.org/0009-0009-9061-1692

GP meEznEz

mortality rate of cardiovascular diseases in China increased from 235.83/100 000 in 2009 to 353.31/100 000 in 2021, with the
AAPC of 3.3% (95%CI=2.8% to 3.8%, P<0.001) . The age—standardized mortality rate decreased from 281.82/100 000 in
2009 to 221.24/100 000 in 2021, with the AAPC of —=1.9% (95%CI=-2.6% to —1.2%, P<0.001 )
the standardized mortality rate for cardiovascular diseases in China showed a decreasing trend across different genders ( AAPC
for males=—=2.0%, AAPC for females=—2.1%; P<0.05) , urban and rural areas ( AAPC for urban=—1.3%, AAPC for
rural=—2.4%; P<0.05) , and regions (AAPC for eastern region=—2.1%, AAPC for central region=-2.2%, AAPC for western

region=—1.0%; P<0.05) . Notably, the mortality rate decline was greater in females than males, in rural areas than urban
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. During this period,

areas, and the central region than the eastern and western regions. The results of the GM (1, 1) model showed that the crude
mortality rate of cardiovascular diseases in China will continue to rise to 461.57/100 000 from 2022 to 2030. Conclusion From
2009 to 2021, the overall crude mortality rate of cardiovascular disease in China has shown a continuous upward trend, while the
overall standardized mortality rate has shown a downward trend. The burden of cardiovascular disease mortality in China still faces
severe challenges. The GM (1, 1) model predicts a continuous increase in the crude mortality rate of cardiovascular diseases in
China from 2022 to 2030. Therefore, it is necessary to formulate and implement scientifically effective measures for the prevention
and control of cardiovascular diseases, with a focus on male, elderly and rural residents.

[ Key words ] Cardiovascular diseases; Mortality; Crude mortality rate; Age-standardized mortality rate; Joinpoint

regression model; GM (1, 1) model; Prediction
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Figure 1 Crude mortality of cardiovascular disease of aged = 65 in China

from 2009 to 2021

£ 1 2009—2021 H3LE CVD HIET- R S5FRLAET R (1/10 J7)

Table 1 Crude mortality rate and age—standardized mortality rate of cardiovascular disease in China from 2009 to 2021

A
(4F)

HSET %

FRESET 4

HIR

Ik etk Bkl KA
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2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
e

235.83
238.12
242.69
253.89
284.81
291.00
295.42
301.54
304.11
313.61
317.54
328.84
353.31
289.29

255.18
25891
264.80
275.41
306.62
312.59
314.73
320.18
323.38
333.02
337.59
349.20
375.01
309.74

215.68
216.47
219.79
231.54
262.17
268.53
275.50
282.21
284.19
293.52
296.86
307.83
330.92
268.09

222.82
218.64
208.44
217.63
263.24
267.99
273.03
273.37
275.97
283.61
288.34
300.37
315.36
262.22

243.01
249.98
265.39
27791
294.48
301.79
306.05
315.67
318.47
329.18
332.67
344.22
373.09
303.99

242.47
240.83
240.87
250.50
296.62
292.47
304.33
306.29
305.33
315.48
31243
324.51
344.53
290.51

255.74
262.80
266.77
279.18
297.79
308.00
313.07
320.18
324.08
333.86
342.45
353.67
380.45
310.61

201.22
203.34
213.09
224.89
247.94
264.99
260.09
269.54
274.95
283.61
292.67
303.21
332.31
259.37

281.82
292.36
273.49
238.30
24891
246.37
250.34
235.46
235.84
230.19
238.58
229.33
221.24
247.86

336.65
351.02
338.83
288.44
295.95
292.76
294.03
279.20
280.06
274.26
281.47
275.87
267.97
296.65

234.43
242.28
220.79
193.23
204.95
202.73
208.87
192.55
194.03
188.29
197.96
186.25
177.48
203.37

225.32
241.38
244.96
201.77
214.23
224.50
227.73
218.90
218.57
210.79
208.84
199.22
192.58
217.60

324.22
330.66
294.36
263.01
265.92
256.83
261.41
243.89
244.82
240.43
254.79
246.59
236.52
266.42

255.50
265.17
241.57
209.43
227.32
219.42
228.38
213.72
209.38
204.06
209.68
200.60
196.42
221.59

327.23
335.41
318.13
278.12
285.40
282.03
284.74
266.28
265.19
257.19
270.48
260.01
244.10
282.64

266.62
281.42
269.51
233.53
235.48
245.35
241.75
230.24
243.32
240.76
247.24
239.48
234.05
246.82
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Table 2 Trend analysis of cardiovascular disease death in China from 2009
t0 2021
e e ERELCSECD gy gy
ik APC 2009—20124F 53 (-9.4~-10) -3.123 0.026
2012—2019 4F 1.0 (-2.5~-0.5) -1.673 0.155
2019—2021 4£  -2.5 (-10.8~6.6) -0.727 0.500
AAPC  2009—2021 4F -1.9 (-2.6~-12) -6.058 <0.001
ezl
B APC 2009—2012 4F -4.9 (-8.2~-1.5) -3.695 0.014
2012—2016 4F  -1.8 (-5.2~1.7) -1.313 0.246
2016—2021 4F  -0.8 (-2.4~0.7) -1.355 0.233
AAPC  2009—2021 4F  -2.0 (-2.7~-13) -5.980 <0.001
Lk APC 2009—2012 4F —5.8 (-11.1~-02) -2.642 0.045
2012—2019 4 0.8 (-2.7~1.1) -1.025 0.352
2019—2021 4F -4.0 (-14.6~7.8) -0.905 0.406
AAPC  2009—2021 4 2.1 (-3.4~-1.0) -3.536 0.004
Wz
W APC 2009—2012 4F 3.4 (-6.1~-0.6) -3.205 0.024
2012—20154F 1.9 (-3.7~7.9)  0.840 0.439
2015—2021 4F 2.6 (-3.5~-1.6) -6.878 0.001
AAPC  2009—2021 4F -1.3 (-2.1~-0.5) -3.462 0.005
KA APC 2009—2012 4F -7.0 (-13.0~-0.7) -2.855 0.036
2012—2016 4F 22 (-84~45) -0.862 0428
2016—2021 4F 0.5 (-3.4~2.5) -0.418 0.693
AAPC  2009—2021 4 2.4 (-33~-1.5) -5.672 <0.001
X
R APC  2009—2012 4F -6.3 (-10.3~-22) -3.881 0.012
2012—2015 4 0.2 (-8.1~9.3) 0.074  0.944
2015—2021 4 -2.2 (-3.6~-0.7) -3.821 0.012
AAPC  2009—2021 4F  -2.1 (2.9~-14) -6.358 <0.001
B APC 2009—2012 4F 53 (-9.0~-14) -3.513 0.017
2012—2019 4F  —1.4 (-2.7~-0.1) -2.685 0.044
2019—2021 4F -2.9 (-104~-5.1) -0.959 0.381
AAPC  2009—2021 4 -2.2 (-2.9~-1.6) -7.443 <0.001
PUER APC  2009—2013 4F  —42 (-9.4~1.4) -1.906 0.108
2013—20194F 0.5 (-3.4~45) 0312 0.768
2019—2021 4 -1.9 (-17.9~17.1) -0.280 0.750
AAPC  2009—2021 4 -1.0 (-1.8~-0.2) -2.777 0.018

H: APC= AL E I,

AAPC= V- E 4y L
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Table 3 Forecast result of crude mortality rate of cardiovascular in China

from 2022 to 2030

I C4F ) SEPRfE BUNME | B C4F)  SERRE HUE
2009 23583 235.83 2020 328.84  336.60
2010 238.12 24547 2021 35331 34740
2011 24269 25334 2022 358.54
2012 253.89 261.47 2023 370.04
2013 284.81 269.85 2024 381.91
2014 291.00 278.51 2025 394.16
2015 295.42 287.44 2026 406.81
2016 301.54 296.67 2027 419.85
2017 304.11 306.18 2028 433.32
2018 313.61 316.00 2029 447.22
2019 317.54 326.14 2030 461.57
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Figure 2 Time series of actual and predicted crude mortality rate of

cardiovascular disease in China from 2022 to 2030
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