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Abstract

Key words

Background and Aims: Gastric cancer remains an important contributor to the cancer burden in China.
However, under the combined influences of population aging, changes in risk-factor exposure, and
improvements in diagnosis and treatment, its disease burden characteristics have undergone substantial
changes. This study aimed to systematically analyze the trends in incidence, mortality, and disability-
adjusted life years (DALYs) of gastric cancer in China from 1990 to 2023, explore sex- and age-specific
differences, and predict future disease burden trends bese on Global Burden of Disease Study 2023
(GBD 2023) to provide evidence for precision prevention and control strategies.

Methods: Data on incidence, mortality, and DALY's of gastric cancer in China from 1990 to 2023 were
extracted from the (GBD 2023). Age-standardized incidence rate (ASIR), age-standardized mortality rate
(ASMR), and age-standardized DALY rate (ASDR) were calculated, and temporal trends were evaluated
using estimated annual percentage change (EAPC). Das Gupta decomposition analysis was performed to
assess the contributions of population growth, population aging, and epidemiological changes to
variations in disease burden. Bayesian age-period-cohort (BAPC) models were constructed to predict
future trends in gastric cancer burden in China from 2024 to 2040.

Results: From 1990 to 2023, the number of incident gastric cancer cases in China increased from
473 430 to 575 712, whereas the ASIR decreased from 54.23/100 000 to 25.04/100 000, with an EAPC
of =2.76%. During the same period, the number of deaths decreased from 428 073 to 381 500, and the
ASMR declined from 50.93/100 000 to 16.62/100 000, with an EAPC of —3.84%. DALY decreased
from 12.14 million to 8.91 million, while the ASDR declined from 1 314.69/100 000 to 390.14/100 000,
with an EAPC of —4.17%. Males consistently exhibited higher ASIR, ASMR, and ASDR than females,
and the disease burden was mainly concentrated in individuals aged 55-79 years. Decomposition
analysis showed that population aging was the major driver of the increasing incidence burden, whereas
epidemiological changes mainly contributed to the reductions in mortality burden and DALYs. BAPC
projections indicated that the ASIR of gastric cancer in China may slightly rebound by 2040, with males
continuing to bear a substantially higher burden than females, while ASMR and ASDR among females
may show an upward trend.

Conclusion: Although the age-standardized burden of gastric cancer in China has generally declined
over the past three decades, population aging has led to a continuous increase in the absolute number of
cases, accompanied by marked sex- and age-related heterogeneity. Gastric cancer prevention and control
in China still face considerable challenges. Future strategies should further strengthen precision
screening and comprehensive interventions based on sex, age, and high-risk populations to continuously
reduce the burden of gastric cancer.

Stomach Neoplasms; Burden of Disease; China; Disability-Adjusted Life Years
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Table 1 Incidence and temporal trends of gastric cancer in China in 1990 and 2023
1990 4 2023 4F 1990—2023 4f-

N

n(95% UI)
BHE 473 430(381 826~588 659)
Stk 310 225(235 949~408 451)
feg 163 205(132 299~209 622)

ASIR(/1073,95% UI)
54.23(44.02~67.34)
72.74(55.03~97.43)
36.92(29.81~47.88)

n(95% UI)
575 712(435 410~755 447)
422 723(297 215~574 803)
152 987(117 971~200 129)

ASIR(/1077,95% UI)
25.04(18.93~32.9)
37.90(26.44~51.34)
12.93(10.03~16.63)

EAPC(%,95% CI)
-2.76(-2.95~-2.56)
-2.29(-2.47~-2.12)
-3.80(-4.06~-3.54)
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Figure 1 Incidence of gastric cancer by sex and age group in China from 1990 to 2023

A PERIMZE (1990—20234F) 5 B: AFR-ME70)Z (2023 4F)
A: Sex-specific trends (1990-2023);
B: Age- and sex-specific distribution in 2023

22 HEBEETHE

1990 —2023 4F W fa] , = B 1 58 T B
428 073 (95% UI=348 681~530 543) 14| [% % 381 500
(95% UI=301 099~479 840) i , B iF R 11%.
ASMR M %5 10 J7 A 50.93 (41.71~63.39) 1 f% & 4
10 77 A 16.62 (13.15~20.84) ] , EAPC b -3.84%
(95% Cl=-4.10~-3.59) (£ 2). 2020—2022 4 1 [a]

FET-HCRAR AL A /NI FE 1 F, B 2023 4E IR
R 5P E AL TSR ASMR Y = T R Y 4 Pk
(151 2A) o 2023 4 v [5] i 32 A0 T2 4F 8 B 55~
84 % ; 90 % LIF AR, BHIET Skl & T
Pk, HEE90 % LL B ARET, HEIET o LAY
mFEHE (E2B).

R2 1990 FF2023 FHEFTRATERRENES
Table 2 Mortality and temporal trends of gastric cancer in China in 1990 and 2023

S 19904F

2023 4F 1990—2023 4

n(95% UI) ASMR(/1073,95% UI)

n(95% UI) ASMR(/1073,95% UI) EAPC(%,95% CI)

BAEE 428 073(348 681~530 543)
Bk 276 909(211 863~364 446)
Lk 151 163(121 262~196 020)

50.93(41.71~63.39)
68.13(51.67~91.38)
35.34(28.23~45.99)

381 500(301 099~479 840)
270 979(186 611~365 081)
110 521(88 017~142290)

16.62(13.15~20.84)
24.61(16.77~32.76)
9.24(7.43~11.81)

-3.84(-4.10~-3.59)
-3.43(-3.66~-3.21)
-4.72(-5.04~-4.40)
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2 19902023 EFARR N ERNFDEREBREIETIERL

Figure 2 Mortality of gastric cancer by sex and age group in China from 1990 to 2023

B: Age- and sex-specific distribution in 2023

2.3 HEBREDALY i

1990 —2023 4 4 [H] , o [ A 9 5 20 DALY
12 142 997 (95% UI=9 831 404~15 019 634) [& &
8 909 848 (95% UI=7 026 142~11 289 073), [k Ky
27%. ASDR MAAF 1077 A 1314.69 (1070.83~1 621.11)
R 2 45 10 J7 A 390.14 (307.72~493.75) , EAPC Ky
~4.17% (95% Cl=—4.43~-3.91) (#3). 2020—20224F

A PERITZE (1990—20234F) 5 B: 4AF#E-1E5I153)2 (2023 4F)

A: Sex-specific trends (1990-2023);

18] DALY BORBR AL R AT /IR EE BT, RS 2023 4F
FFUE T W ¢ B % DALY %R ASDR ¥ 5 T [al i
Wit (1513A), 2023 4F [ B 48 DALY F= 2 4L h
15 50~79 % 4E W BL; 90 2 LIF AREr, %1 DALY
O R Tt HAE90 5 DL B ANHET, Ltk
DALY (5 He IS & T 53¢ (1513B) .

£3 1990 £502023 £ E BB DALY [ER R TS
Table 3 DALYs and temporal trends of gastric cancer in China in 1990 and 2023

BARE 12142 997(9 831 404~15019 634) 1314.69(1070.83~1 621.11) 8909 848(7 026 142~11289 073) 390.14(307.72~493.75) -4.17(-4.43~-3.91)
Tk 7970 837(6 070 921~10 545 764) 1 741.20(1 330.18~2291.76) 6 562 077(4 720 694~8 881 593)  585.00(415.52~792.08) -3.71(-3.95~-3.47)

Lok 4172 160(3 422 240~5 327 868) 898.68(736.42~1 155.20)

2347 771(1 927 825~2 966 553)  202.81(169.55~254.03) -5.19(-5.50~-4.88)
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B3 19902023 EARMAN SRR EHBBBEDALYER  A: FEHISZE (1990—20234F); B: FfA-HEHI5Z (20234F)
Figure 3 DALYs of gastric cancer by sex and age group in China from 1990 to 2023 A: Sex-specific trends (1990-2023);
B: Age- and sex-specific distribution in 2023
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Figure 4 Decomposition analysis of changes in incidence, mortality, and DALYs of gastric cancer in China
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Figure 5 Trends in ASIR, ASMR, and ASDR of gastric cancer in China from 1990 to 2040
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