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Abstract: Objective To analyze the mortality characteristics and trends and the cause-climinated life
expectancy of gastric cancer in Harbin City from 1987 to 2019. Methods Mortality data of residents with
gastric cancer from 1987 to 2019 in Harbin was analyzed to describe the mortality characteristics and trends of
gastric cancer. Abridged life table and cause-eliminated life table were applied to calculate life expectancy and
cause-eliminated life expectancy. Average annual percentage change (AAPC) was calculated with Joinpoint
4.2 software to evaluate the trends of mortality and cause-eliminated life expectancy of gastric cancer. Results
From 1987 to 2019, the crude mortality, ASMRC and ASMRW and the truncated rate (35-64) were 14.3/10°,
10.9/10°, 10.9/10°, and 13.5/10°, respectively. The ASMRC showed an obvious decreasing trend at an average
annual rate of 2.9% from 1987 to 2019 (95%CI: —4.4%--1.4%). Significant decreasing trends were observed
for males (AAPC=-3.0%, 95%CI: -4.4%--1.7%) and females (AAPC=-3.1%, 95%CI: -5.3%--0.9%). An
obvious decreasing trend in the ASMRW was also observed. The truncated rate (35-64) showed a downward
trend (AAPC=-2.8%, 95%CI: -3.1%--2.5%). The average life expectancy of residents from 1987 to 2019
in Harbin were 76.78 years (male:74.41 years, female:79.33 years). After eliminating the causes of death of
gastric cancer, the life expectancy increased by 0.25 years (male: 0.31 years, female: 0.18 years). Significant
decreasing trends were found in the proportion of gastric cancer in all malignant cancer cases (AAPC=-0.18%,
95%CI: -2.0%--1.7%). Conclusion The mortality of gastric cancer decreases gradually from 1987 to 2019
in Harbin. After eliminating the causes of death of gastric cancer, the life expectancy increases by 0.25 years.
Therefore, prevention and control should be strengthened.
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Table 1 Gastric cancer mortality from 1987 to 2019 in Harbin (1/ 10%)
Both Male Female

Ve iy ASR o ask TR iy ASR sk TR g ASR ase TR

- China world (35-64) . China world (35-64) . China world (35-64)
1987 14.5 18.5 17.9 21.8 194 25.6 24.7 28.2 9.6 11.4 11.1 152
1988 13.5 19.7 19.9 24.3 18.2 26.9 26.5 34.1 8.6 12.7 13.1 13.1
1989 14.2 17.9 18.0 239 17.7 23.3 23.6 30.0 10.5 12.8 12.7 17.4
1990 16.3 18.9 18.8 23.6 21.1 25.6 25.3 31.9 11.5 12.8 12.8 15.7
1991 16.8 21.0 209 23.0 22.2 28.8 28.6 299 11.5 13.8 13.7 15.7
1992 17.6 19.6 19.3 20.3 20.9 24.4 24.1 24.6 14.2 15.0 14.7 16.0
1993 17.9 18.4 18.5 23.2 24.9 26.2 26.6 352 10.8 10.9 10.8 11.6
1994 16.3 16.8 16.6 21.0 21.9 235 235 304 10.6 10.6 10.4 12.1
1995 16.5 16.4 159 21.1 20.3 21.0 21.0 26.6 12.5 12.1 11.3 16.0
1996 14.5 14.3 13.9 16.6 19.8 20.4 20.0 23.8 9.0 8.7 8.3 10.0
1997 14.2 134 134 17.0 18.6 18.4 18.5 25.8 9.6 8.9 8.9 9.0
1998 15.0 13.5 134 19.1 20.5 194 19.5 28.1 9.3 8.1 7.9 11.1
1999 14.3 12.3 12.3 154 19.1 17.5 17.5 21.6 9.4 7.6 7.6 9.9
2000 19.2 16.4 16.2 20.6 25.5 22.8 22.6 28.1 12.9 10.4 10.3 13.9
2001 16.7 13.5 13.3 16.7 21.6 18.4 18.2 22.9 11.7 9.0 8.8 11.3
2002 15.3 12.3 11.8 14.6 20.3 17.1 16.6 21.1 10.2 8.0 7.5 9.0
2003 14.8 11.3 11.2 13.9 20.5 16.6 16.5 19.5 9.0 6.6 6.6 9.1
2004 154 11.7 11.4 15.1 21.5 17.1 16.7 21.0 9.2 6.7 6.5 9.8
2005 14.2 10.8 10.5 12.5 19.3 154 15.1 17.3 9.0 6.7 6.4 8.1
2006 15.0 11.5 11.4 13.9 21.5 17.7 17.4 20.6 8.4 6.1 6.1 7.7
2007 16.2 11.9 11.7 15.6 23.1 18.2 17.9 23.0 9.3 6.5 6.3 8.6
2008 15.6 11.9 12.0 14.2 21.9 18.1 18.6 224 9.3 6.5 6.3 6.5
2009 16.6 12.2 12.2 13.9 22.9 18.1 18.5 21.5 10.3 7.0 6.8 6.7
2010 14.4 12.3 12.8 14.9 19.9 18.0 18.7 22.0 8.7 7.2 7.4 7.9
2011 14.4 11.7 11.9 13.7 20.2 174 17.9 19.8 8.4 6.4 6.5 7.6
2012 14.2 10.7 10.6 12.9 20.2 15.6 15.6 19.6 8.1 6.0 5.9 6.3
2013 14.1 10.4 10.4 12.2 19.7 15.2 15.3 18.2 8.3 6.0 5.9 6.3
2014 13.8 9.9 9.9 11.7 19.0 14.2 14.4 16.7 8.5 5.9 5.8 6.7
2015 13.3 94 9.4 11.7 18.5 13.6 13.7 17.7 8.0 55 54 5.8
2016 12.9 8.6 8.6 10.5 18.2 12.7 12.8 15.6 7.5 4.7 4.7 5.3
2017 124 7.9 8.1 9.9 17.1 11.3 11.7 14.6 7.7 5.1 5.1 7.7
2018 12.2 7.3 7.5 9.1 16.7 10.4 10.8 134 7.6 4.4 4.4 49
2019 13.0 7.3 7.4 9.4 17.9 10.5 10.8 134 7.9 43 43 5.2
Total 14.3 10.9 10.9 13.5 19.6 15.6 15.7 19.5 8.9 6.6 6.5 7.7
PC(%) -10.4 -60.3 -58.6 -57.2 -7.7 -59 -56.5 -52.3 -17.8 -62 -61.5 -65.8
AAPC(%) -0.2 -2.9 -2.9 -2.8 -0.5 -3.0 -3.0 2.4 -0.5 -3.1 -3.1 -3.5
95%CI -2.0~1.6 -44~-14-44~-13-3.1~-25 -1.1~0.1 -4.4~-1.7 -43~-1.6 -2.8~-2.0 -1.7~0.6 -5.3~-0.9 -5.4~-0.8 -4.0~-3.0

Notes: ASR: age-standardized rate; PC: percent change; AAPC: average annual percent change.
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Table 2 Trend of gastric cancer-eliminated life expectancy from 1987 to 2019 in Harbin

Increased by gastric cancer-eliminated

Proportion of all cause death (%)

Proportion of all cancer death (%)

Year life expectancy (years)

Both Male Female Both Male Female Both Male Female
1987 0.35 0.42 0.25 3.09 3.71 2.29 14.34 15.62 12.26
1988 0.31 0.39 0.20 2.84 3.49 2.02 13.43 15.28 10.64
1989 0.32 0.37 0.26 2.90 3.28 2.43 13.98 14.69 12.90
1990 0.30 0.34 0.24 2.72 3.11 2.21 13.29 13.93 12.24
1991 0.32 0.36 0.25 2.95 3.39 2.35 14.17 15.41 12.24
1992 0.32 0.34 0.30 2.88 3.05 2.65 13.70 13.57 13.89
1993 0.31 0.38 0.22 291 3.58 2.01 13.78 15.64 10.75
1994 0.27 0.32 0.20 2.49 2.96 1.86 12.12 13.46 10.03
1995 0.29 0.31 0.26 2.59 2.79 2.31 12.85 12.87 12.80
1996 0.25 0.30 0.18 2.27 2.73 1.64 10.90 12.48 8.49
1997 0.26 0.30 0.19 2.30 2.63 1.84 11.04 11.73 9.91
1998 0.26 0.32 0.18 2.34 2.83 1.70 11.31 12.94 8.82
1999 0.26 0.32 0.19 2.35 2.75 1.80 10.96 12.40 8.83
2000 0.31 0.37 0.23 2.74 3.21 2.12 12.44 13.66 10.56
2001 0.33 0.34 0.33 2.64 3.03 2.12 11.61 12.92 9.74
2002 0.27 0.33 0.20 2.45 2.87 1.90 10.55 11.67 8.84
2003 0.25 0.32 0.17 2.30 2.80 1.63 9.80 11.29 7.52
2004 0.27 0.34 0.18 2.39 2.97 1.64 9.93 11.77 7.25
2005 0.25 0.30 0.18 2.36 2.80 1.76 9.78 11.01 7.87
2006 0.25 0.32 0.15 2.49 3.12 1.64 9.73 11.64 6.83
2007 0.24 0.32 0.15 2.60 3.19 1.78 9.81 11.37 7.31
2008 0.22 0.28 0.14 2.28 2.77 1.61 8.67 10.21 6.36
2009 0.22 0.28 0.14 2.42 2.89 1.76 9.03 10.31 7.05
2010 0.23 0.28 0.16 2.49 2.88 1.88 9.74 10.90 7.80
2011 0.22 0.28 0.15 2.47 2.88 1.82 9.71 10.94 7.60
2012 0.23 0.29 0.15 2.17 2.59 1.53 8.73 10.07 6.51
2013 0.25 0.31 0.17 2.29 2.68 1.69 8.93 10.23 6.82
2014 0.25 0.30 0.17 2.29 2.63 1.77 8.85 9.83 7.22
2015 0.23 0.29 0.16 2.26 2.65 1.68 8.49 9.65 6.64
2016 0.23 0.30 1.25 2.20 2.64 1.56 8.33 9.63 6.25
2017 0.23 0.29 0.15 2.15 2.51 1.61 7.99 9.14 6.22
2018 0.24 0.30 0.16 2.18 2.56 1.63 8.07 9.08 6.45
2019 0.23 0.30 0.15 2.21 2.66 1.58 8.23 9.50 6.24
Total 0.25 0.31 0.18 2.38 2.80 1.78 9.65 10.86 7.71
PC(%) -33.22 -28.76 -38.10 -28.29 -28.46 -30.90 -42.57 -39.19 -49.10
AAPC(%) -1.10 -0.90 -0.90 -1.10 -1.10 -1.10 —-1.80 —-1.60 -2.40
95%CI -2.5~03 -22~04 -2.3~0.6 -24~02 -25~04 -1.5~-0.8 -2.0~-1.7 -1.8~-14 -2.7~-2.0
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