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Abstract: Objective To analyze and predict the change of colorectal cancer deaths in Shenzhen residents by using the combined
method of Joinpoint linear regression and grey model GM(1,1), so as to provide reference for the prevention and treatment of colorectal
cancer. Methods The surveillance data of the causes of death in Shenzhen from January 17, 2014 to December 31*, 2021 were analyzed.
Joinpoint Regression Program 4.9.0 software was used to divide age groups and analyze the annual change trend, and grey model GM(1,1)
was used to predict causes of death. Results There were 1 945 cases of colorectal cancer deaths in Shenzhen from 2014 to 2021, with an

average annual crude death rate of 5.63/100 000 (standardized death rate: 10.93/100 000). The average annual crude death rate of males
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(6.31/100 000) was higher than that of females (4.90/100 000), and the difference was statistically significant (y’=30.25, P<0.01). The Join—
point analysis showed that the annual changes in crude death rates in the 45-74 years old group, the =75 years old group and the entire
population showed an upward trend, with annual percent changes of 6.60%, 6.47% and 6.75%, respectively. Grey model GM(1,1) predicted
that the crude death rate of colorectal cancer in the entire population, the 45-74 years old group and the =75 years old group showed an
upward trend during 2022-2024. Conclusions The crude death rate of colorectal cancer among Shenzhen residents predicted by grey

model GM(1,1) shows an upward trend. Therefore, it is still necessary to strengthen comprehensive prevention and control so as to reduce

the death of colorectal cancer patients.
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Table 1 Colorectal cancer deaths among registered residents in Shenzhen from 2014 to 2021

PiRc: peaia & it

Ay SEr (i) HAET R ARfbsET R ErR ) HAET R ARfbsET R ErR () RAET R bRflstr

(1/1077) (/10 75) (1/1077) (1710 75) (1/1073)  (1/1073)
2014 73 4.16 9.36 64 4.08 7.00 137 4.12 8.12
2015 110 6.58 13.05 54 2.88 5.09 164 4.62 8.86
2016 113 5.55 12.24 78 4.31 7.48 191 4.97 9.64
2017 128 5.56 12.45 125 6.32 11.16 253 5.91 11.69
2018 154 6.49 15.27 127 6.04 10.43 281 6.28 12.66
2019 156 6.03 13.74 87 3.80 6.66 243 4.98 9.88
2020 199 7.94 17.46 131 5.11 8.40 330 6.51 12.25
2021 198 7.83 17.90 148 5.72 9.40 346 6.77 12.78
&t 1131 6.31 13.10 814 4.90 8.92 1945 5.63 10.93
APC (%) 7.11 8.10 5.90 5.07 6.45 6.07
i 3.301 5.227 1.501 1.323 4.025 3.625
Pl 0.016 0.002 0.186 0.243 0.007 0.012




384 2 www.syzlzz.com

xR 2 BWYIH 2014-2021 4F P &R

< 125 -

45 BN TR AR I B E T Ol

Table 2 Death rates of colorectal cancer in different age groups among registered residents in Shenzhen from 2014 to 2021

15~44 % 45-74 % =75 % & it
O FETRC MIPET R ARGIETCR FET R AMBETTR AREIET R SETSC MBETCR ARIETIR  FETSL MIFETR ARIETR
() (11075) (10J)  (f) (1/10J5) (110793)  (f) (171007) (1/1075)  (f) (1710 5) (1/10 1)
2014 7 0.36 0.31 786 12,01 14.47 54 105.65 108.12 137 5.16 9.73
2015 18 0.86 0.84 86 12.55 15.75 60 113.39 110.84 164 5.78 10.62
2016 17 0.75 0.69 101 13.69 16.80 73 127.24 126.80 191 6.23 11.56
2017 20 0.79 0.70 128 15.72 19.61 105 164.23 162.73 253 7.42 14.02
2018 22 0.83 0.73 139 1647 21.28 120 177.81 176.37 281 7.90 15.18
2019 15 0.52 0.48 128 14.06 17.64 100 133.78 129.81 243 6.28 11.85
2020 31 1.04 0.98 159 17.54 21.33 140 165.67 160.01 330 8.30 14.69
2021 27 0.90 0.84 178 19.48 24.07 141 16549 153.41 346 8.36 1532
At 157 0.77 0.71 995 15.40 19.17 793 147.60 144.09 1945 711 13.11
APC (%) 7.83 8.38 6.60 6.52 6.47 5.42 6.75 6.07
1l 1.501 1.512 5.203 4.925 3.042 2411 4247 3.612
Py 0.127 0.179 0.002 0.003 0.023 0.053 0.006 0.012
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Table 3 The modeling parameters, prediction accuracy and prediction results of GM(1,1) grey prediction model
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