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[ Abstract ] Objective To analyze the incidence and mortality of gastric cancer in countries and territories with
different human development index (HDI) levels in 2022, and to understand the burden of gastric cancer globally and in
China. Methods Data on gastric cancer incidence and mortality were collected from GLOBOCAN 2022 and HDI data
for all countries were obtained from the Human development report 2022. Spearman correlation was applied to examine the
associations between the age-standardized incidence rate (ASIR), age-standardized mortality rate (ASMR), mortality-to-
incidence ratio (M/I), and HDI for gastric cancer. The Wilcoxon rank-sum test was used to assess the differences in ASIR and
ASMR between males and females. Results In 2022, gastric cancer ranked the 5" in both incidence and mortality among
all cancer types globally. In China, gastric cancer ranked the 5" in incidence and the 3" in mortality among all cancer types.
The ASIR and ASMR of gastric cancer showed a descending trend from high, very high, medium to low HDI countries and
territories. The ASIR of gastric cancer was positively correlated with HDI (7,=0.256, P=0.001), while ASMR showed no
significant correlation with HDI (7,= —0.008,P=0.918). The M/I was negatively correlated with HDI (»,=—0.831, P<<0.001).
The ASIR and ASMR of gastric cancer in males were significantly higher than those in females globally, in China, and across all
HDI groups (all P<<0.05). Globally, both ASIR and ASMR of gastric cancer remained relatively stable before the age of 45, but
showed a consistently rising trend after the age of 45. In China, the ASIR and ASMR of gastric cancer exceeded global average
level across all age groups. Conclusion The burden of gastric cancer incidence and mortality is higher in very high and high
HDI countries and territories compared to medium and low HDI countries and territories. In China, the burden of gastric cancer

incidence and mortality is above the global average, highlighting the need for targeted prevention and control measures.
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Tab 1 Incidence of top 8 cancers among total population, males, and females in China and globally in 2022

Global China
Number . _ C.rude N_umber . Proportion . C_rude
Precedence of incident Proportion/ incidence ASIR_/5 Precedence of incident Propqr‘uon in the incidence ASHE/5
cases/ % rate/  (X10 7) cases/  in China/% o rate/  (X10 °)
(X 10%) (X107 (X 10%) world/% 1073

Total Total
All cancers 1997.65 100.00 253.4 196.9 All cancers  482.47 100.00 24.15 341.8 201.6
Lung 248.07 12.42 31.5 23.6 Lung 106.06 21.98 42.75 75.1 40.8
Breast 229.68 11.50 58.7 46.8 Colorectum 51.71 10.72 26.84 36.6 20.1
Colorectum 192.64 9.64 24.4 18.4 Thyroid 46.61 9.66 56.76 33.0 24.6
Prostate 146.79 7.35 37.0 294 Liver 36.77 7.62 42.45 26.0 15.0
Stomach 96.88 4.85 12.3 9.2 Stomach 35.87 7.43 37.02 254 13.7
Liver 86.61 4.34 11.0 8.6 Breast 35.72 7.40 15.55 51.7 33.0
Thyroid 82.12 4.11 10.4 9.1 Oesophagus 22.40 4.64 43.83 15.9 8.3
Cervix uteri 66.23 3.31 16.9 14.1 Cervix uteri 15.07 3.12 22.75 21.8 13.8

Male Male
All cancers 1031.16 100.00 259.6 212.6 All cancers  253.39 100.00 24.57 351.4 209.6
Lung 157.20 15.25 39.6 32.1 Lung 65.87 26.00 41.90 91.4 52.0
Prostate 146.79 14.23 37.0 294 Colorectum 30.77 12.14 28.77 42.7 24.7
Colorectum 106.94 10.37 26.9 21.9 Liver 26.79 10.57 44.60 37.2 22.7
Stomach 62.75 6.08 15.8 12.8 Stomach 24.66 9.73 39.29 342 19.5
Liver 60.07 5.83 15.1 12.7 Oesophagus 16.75 6.61 45.85 23.2 13.1
Bladder 47.13 4.57 11.9 9.3 Prostate 13.42 5.29 9.14 18.6 9.7
Oesophagus 36.52 3.54 9.2 7.6 Thyroid 12.49 493 60.49 17.3 13.3
NHL 31.14 3.02 7.8 6.6 Bladder 7.32 2.89 15.53 10.2 5.7

Female Female
All cancers 966.49 100.00 247.0 186.3 All cancers ~ 229.08 100.00 23.70 331.6 197.0
Breast 229.68 23.76 58.7 46.8 Lung 40.19 17.54 44.23 58.2 30.3
Lung 90.86 9.40 23.2 16.2 Breast 35.72 15.59 15.55 51.7 33.0
Colorectum 85.70 8.87 21.9 15.2 Thyroid 34.12 14.89 55.51 494 36.5
Cervix uteri 66.23 6.85 16.9 14.1 Colorectum 20.94 9.14 24.44 30.3 15.7
Thyroid 61.47 6.36 15.7 13.6 Cervix uteri 15.07 6.58 22.75 21.8 13.8
Corpus uteri 42.04 4.35 10.7 8.4 Stomach 11.21 4.89 32.85 16.2 8.3
Stomach 34.13 3.53 8.7 6.0 Liver 9.98 4.35 37.60 14.4 7.4
Ovary 32.46 3.36 8.3 6.7 Corpus uteri 7.77 3.39 18.48 11.3 6.8

Proportion: The proportion of cases of the cancer among all cancer cases globally; Proportion in China: The proportion of cases

of the cancer among all cancer cases in China; Proportion in the world: The proportion of cases of the cancer in China relative to all

cases of the same cancer globally. ASIR: Age-standardized incidence rate; NHL: Non-Hodgkin lymphoma.
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Tab 2 Mortality of top 8 cancers among total population, males, and females in China and globally in 2022

Global China
Crude . Crude
Number Proportion/ mortality ASMR/ Number Proportion Pr(?portlon mortality ASMR/
Precedence  of deaths/ N s Precedence  of deaths/ . - in the s
(X 10% % rate/ﬁ . (X107) (X10°) in China/% world/% rate/ﬁ . (X10 )
(X107 (X10°7)
Total Total
All cancers  974.38 100.00 123.6 91.7 All cancers 257.42 100.00 26.42 182.3 96.5
Lung 181.75 18.65 23.1 16.8 Lung 73.33 28.49 40.35 51.9 26.7
Colorectum 90.40 9.28 11.5 8.1 Liver 31.65 12.30 41.72 22.4 12.6
Liver 75.87 7.79 9.6 7.4 Stomach 26.04 10.11 39.44 18.4 9.4
Breast 66.61 6.84 17.0 12.7 Colorectum 24.00 9.32 26.55 17.0 8.6
Stomach 66.02 6.78 8.4 6.1 Oesophagus 18.75 7.28 42.09 13.3 6.7
Pancreas 46.74 4.80 5.9 42 Pancreas 10.63 4.13 22.74 7.5 3.9
Oesophagus  44.54 4.57 5.7 4.3 Breast 7.50 291 11.26 10.9 6.1
Prostate 39.74 4.08 10.0 7.3 Brain and CNS 5.66 2.20 22.78 4.0 2.5
Male Male
All cancers  543.03 100.00 136.7 109.8 All cancers 162.93 100.00 30.00 226.0 127.5
Lung 123.32 22.71 31.0 24.8 Lung 51.59 31.66 41.83 71.6 39.5
Liver 52.18 9.61 13.1 10.9 Liver 22.98 14.10 44.03 31.9 19.1
Colorectum  49.98 9.20 12.6 9.9 Stomach 18.16 11.14 42.46 25.2 13.8
Stomach 42.76 7.87 10.8 8.6 Colorectum 14.26 8.75 28.53 19.8 10.9
Prostate 39.74 7.32 10.0 7.3 Oesophagus 14.04 8.62 44.09 19.5 10.7
Oesophagus  31.84 5.86 8.0 6.5 Pancreas 6.11 3.75 24.67 8.5 4.7
Pancreas 24.76 4.56 6.2 5.0 Prostate 4.75 2.92 11.96 6.6 33
Leukaemia 17.33 3.19 4.4 3.7 Bladder 3.25 1.99 13.09 4.5 2.3
Female Female
All cancers  431.35 100.00 110.3 76.9 All cancers 94.49 100.00 2191 136.8 67.8
Breast 66.61 15.44 17.0 12.7 Lung 21.74 23.01 37.21 31.5 14.7
Lung 58.42 13.54 14.9 9.8 Colorectum 9.74 10.31 24.10 14.1 6.5
Colorectum  40.42 9.37 10.3 6.5 Liver 8.68 9.18 36.63 12.6 6.2
Cervix uteri ~ 34.89 8.09 8.9 7.1 Stomach 7.88 8.34 33.88 11.4 53
Liver 23.69 5.49 6.1 4.1 Breast 7.50 7.94 11.26 10.9 6.1
Stomach 23.26 5.39 6.0 3.9 Cervix uteri 5.57 5.89 15.96 8.1 4.5
Pancreas 21.98 5.10 5.6 3.5 Oesophagus 4.71 4.98 37.08 6.8 2.9
Ovary 20.70 4.80 53 4.0 Pancreas 4.52 4.78 20.56 6.6 3.1

Proportion: The proportion of deaths from the cancer among all cancer deaths globally; Proportion in China: The proportion of

deaths from the cancer among all cancer deaths in China; Proportion in the world: The proportion of deaths from the cancer in China

relative to all deaths from the same cancer globally. ASMR: Age-standardized mortality rate; CNS: Central nervous system.
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Tab 3 Spearman rank correlation analyses of gastric cancer incidence and mortality with HDI

Classficati G ASIR ASMR M/1

assfication roup 7, P value 7 P value 7 P value
Global Total 0.256 0.001 —0.008 0.918 —0.831 <0.001
Male 0.303 <0.001 0.092 0.226 —0.787 <0.001

Female 0.132 0.081 —0.131 0.082 —0.803 <0.001

Very high HDI Total —0.345 0.006 —0.565 <0.001 —0.655 <0.001
Male —0.391 0.002 —0.533 <<0.001 —0.621 <0.001

Female —0.309 0.015 —0.524 <0.001 —0.538 <0.001

High HDI Total 0.292 0.057 0.228 0.142 —0.486 0.001
Male 0.267 0.084 0.252 0.103 —0.346 0.023

Female 0.324 0.034 0.232 0.134 —0.592 <0.001

Medium HDI Total 0.285 0.083 0.261 0.114 —0.019 0.910
Male 0.313 0.056 0.295 0.072 0.002 0.989

Female 0.150 0.369 0.127 0.448 —0.212 0.201

Low HDI Total —0.036 0.842 —0.049 0.789 —0.489 0.004
Male —0.041 0.821 —0.059 0.746 —0.426 0.014

Female —0.074 0.681 —0.107 0.555 —0.408 0.019

Very high, high, medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI:
Human development index; ASIR: Age-standardized incidence rate; ASMR: Age-standardized mortality rate; M/I: Mortality-to-

incidence ratio.
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Tab 4 Incidence and mortality of gastric cancer globally, in different HDI countries and territories, and in China
Classfication ~ Group Crude incidence rate/(X 10 ) ASIR/(X 10 °) Crude mortality rate/(X 10 ) ASMR/(X10 ") M/

Very high HDI  Total 21.4 9.7 11.2 47 0.52
Male 27.2 13.6 13.8 6.5 0.51
Female 15.6 64" 8.6 3.27 0.55
High HDI Total 17.4 11.4 12.9 8.1 0.74
Male 23.1 16.1 17.3 11.8 0.75
Female 11.6 7.17" 8.4 49" 0.73
Medium HDI ~ Total 5.0 53 4.4 47 0.88
Male 6.2 7.0 5.4 6.2 0.88
Female 3.7 3.8" 3.2 3.37 0.87
Low HDI Total 2.1 3.9 1.9 3.5 0.88
Male 23 45 2.1 4.0 0.88
Female 1.9 337 1.7 3.0° 0.88
Global Total 12.3 9.2 8.4 6.1 0.68
Male 15.8 12.8 10.8 8.6 0.68
Female 8.7 6.0" 6.0 3.9 0.68
China Total 25.4 13.7 18.4 9.4 0.73
Male 34.2 19.5 25.2 13.8 0.74
Female 16.2 8.3" 11.4 53" 0.70

Very high, high, medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively.
'P<0.05, "P<0.01 vs male group in the same classification. HDI: Human development index; ASIR: Age-standardized incidence
rate; ASMR: Age-standardized mortality rate.
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Fig1 ASIR of gastric cancer globally, in different HDI countries and territories, and in China
Very high, high, medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI:

Human development index; ASIR: Age-standardized incidence rate.
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Fig2 ASMR of gastric cancer globally, in different HDI countries and territories, and in China
Very high, high, medium, and low HDI mean the HDI being 0.800-1, 0.700-0.799, 0.550-0.699, and 0-0.549, respectively. HDI:

Human development index; ASMR: Age-standardized mortality rate.
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