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Trends of Gastric Cancer Incidence and Mortality from

2012 to 2019 in Linqu County,Shandong Province

QIN Xiang-xiang',LI Wen-qing',L.I Zhe-xuan',LIU Wei-dong’, WANG Le-hua’,
ZHANG Lan-fu®,ZHANG Yang',ZHOU Tong',YOU Wei-cheng',PAN Kai-feng'

(1. Peking University Cancer Hospital & Institute ,Key Laboratory of Carcinogenesis and Transla-
tional Research (Ministry of Education) , Beijing 100142, China; 2. Institute for Gastric cancer

Prevention and Treatment of Linqu County, Linqu 262600, China; 3. Linqu County People’s Hos-
pital, Linqu 262600, China)

Abstract: [Purpose] To analyze the trends of gastric cancer (GC) incidence and mortality from
2012 to 2019 in Linqu County,Shandong Province. [ Methods] Based on the data of Linqu Cancer
Registry from January 2012 to December 2019, the crude incidence and mortality , age-standardized
incidence and mortality by Chinese standard population(ASR China) in 2000 were calculated. The
changing trends of incidence and mortality were analyzed and the annual percentage change(APC)
was calculated based on Joinpoint linear regression model. GC incidence and mortality trends were
plotted by age to explore the tendency turning points by Permutation test. [Results] A total of 4 731
new GC incident cases (309 cardia GCs and 4 422 non-cardia GCs) were documented between
2012 and 2019; and 3 087 cases died from GC(125 cardia GCs and 2 962 non-cardia GCs) during
the same period. The crude incidence and mortality of GC were 65.48/10° and 42.13/10°, respec-
tively. The ASR China was 48.98/10° for incidence and 30.99/10° for mortality. Joinpoint linear

regression model revealed a significant decrease of incidence(APC of crude incidence=-4.5%) and
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mortality(APC of crude mortality=-3.4%) from 2012 to 2019, in accordance with the trend of stan-
dardized rate. Analyses by anatomical location found that the crude incidence and mortality of
non-cardia GC decreased by 5.1% and 3.7% ,respectively,but the incidence and mortality of car-

dia GC remained relative stable,even with slightly increase. The age-specific incidence for GC was
relatively low before 40 years old,but showed a significant upward trend as age increased. The age
turning point of GC incidence was 40 years for males and 45 years for females while the age turn-
ing point of mortality was 50 years for males and 55 years for females,respectively. [ Conclusion ]
Although the incidence and mortality of GC show a decreasing trend,GC remains a major public
health problem in Linqu County. GC incidence and mortality increased with age,and begin to
rapidly arise after 40 and 50 years old, respectively.

Key words : gastric cancer;incidence ; mortality ; trend ;screening age ; Shandong
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Table 1 Incidence of gastric cancer in Linqu County, Shandong Province, 2012—2019
Male Female Both
Year New  Crude incidence ASIR China New Crude incidence ASIR China New Crude incidence ASIR China
cases (1/10°) (1/10°) cases (1/10%) (1/10°) cases (1/10°) (17109
2012 506 112.48 87.75 188 43.96 29.58 694 79.08 58.09
2013 524 115.63 92.53 205 47.94 31.89 729 82.76 61.48
2014 434 94.74 75.62 147 33.98 22.94 581 65.23 48.56
2015 393 85.12 67.58 133 30.55 20.38 526 58.63 43.53
2016 410 87.91 69.80 136 30.97 20.50 546 60.29 44.62
2017 373 78.78 66.71 135 30.30 21.16 508 55.28 43.32
2018 441 92.48 74.92 148 32.99 22.21 589 63.64 47.97
2019 407 85.09 69.70 151 33.56 21.76 558 60.11 45.04
Total 3488 93.82 75.43 1243 35.58 23.74 4731 65.48 48.98
Note : ASIR China:age-standardized incidence rate using Chinese standard population,2000
Table 2 Mortality of gastric cancer in Linqu County,Shandong Province,2012—2019
Male Female Both
Year Deaths Crude mortality ASMR China Deaths Crude mortality ASMR China Deaths Crude mortality ASMR China
(1/10°) (1/10°) (1/10%) (1/10°) (1/10°) (1/10%)
2012 273 60.69 46.10 112 26.18 17.35 385 43.87 31.34
2013 312 68.85 52.63 131 30.63 19.09 443 50.29 35.22
2014 302 65.93 52.97 111 25.65 16.75 413 46.37 34.28
2015 275 59.57 46.06 111 25.49 17.01 386 43.03 31.20
2016 290 62.19 47.49 92 20.94 14.04 382 42.18 30.28
2017 264 55.77 45.54 102 22.89 13.72 366 39.82 29.22
2018 273 57.26 45.89 93 20.72 13.79 366 39.54 29.30
2019 250 52.27 42.33 96 21.33 13.41 346 37.27 27.42
Total 2239 60.22 47.33 848 24.18 15.61 3087 42.13 30.99

Note: ASMR China : age-standardized mortality rate using Chinese standard population, 2000
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Table 3 Trends of gastric cancer incidence and mortality in Linqu County,Shandong Province,2012—2019

Gastric cancer

) = = Total
Variables Cardia Non—cardia
APC(%)  95%CI(%) P APC(%)  95%CI(%) P APC(%)  95%CI(%) P
Incidence
Crude incidence
Both 4.2 -4.8~14.0 0.310 -5.1 -8.4~-1.7 0.010 -4.5 -8.1~-0.8 0.030
Male 4.0 -4.3~13.1 0.290 -5.0 -8.0~-1.8 0.009 -4.3 -7.6~-0.9 0.020
Female 5.0 -11.6~24.6 0.520 -5.6 -10.0~-1.0 0.020 -5.1 -9.8~-0.2 0.040
ASR China
Both 3.1 -5.8~12.7 0.440 -4.6 -7.7~-1.4 0.010 —4.1 -7.6~-0.5 0.030
Male 3.7 -4.9~13.1 0.340 -4.3 -7.1~-1.3 0.010 -3.7 -6.9~-0.4 0.040
Female 1.5  -15.7~22.1 0.850 -5.6 -9.6~-1.3 0.020 -5.3 -9.7~-0.6 0.030
Mortality
Crude mortality
Both 5.6 0.6~10.9 0.030 -3.7 -5.7~-1.7 0.005 -34 -5.3~-1.4 0.006
Male 6.1 -1.9~14.8 0.120 -3.3 -5.6~-0.9 0.020 -2.9 -5.1~-0.7 0.020
Female 40 -11.1-21.5 0.570 -4.9 -7.9~-1.8 0.009 4.7 -7.6~—1.6 0.010
ASR China
Both 2.5 -3.5~8.9 0.350 -3.0 -5.0~-1.0 0.010 -2.8 -4.7~-0.9 0.010
Male 4.0 -5.7~14.6 0.360 -2.4 -4.9~0.2 0.070 -2.1 -4.4~0.3 0.080
Female -29 -19.6~17.1 0.710 -5.0 -7.5~-2.4 0.003 -4.9 -7.2~-2.6 0.002

Notes: APC :annual percentage change; ASR China:age-standardized rate using Chinese standard population,2000
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Figure 1 Age-specific incidence of gastric cancer in
Linqu County from 2012 to 2019 by Joinpoint linear
regression model
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Figure 2 Age-specific mortality of gastric cancer in
Linqu County from 2012 to 2019 by Joinpoint linear
regression model
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