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AR AR AR B EE 2, T 2024—2040 A0 5 AR, S GD Bt mg 1 il 2 SR BRI IE . # @& ARIEAER
PR TARAIESE 2023 (%, 12 F Joinpoint [BIJHBEAYEIHT 1990—2023 4E [ GD AEBFREM (FFRbRIL) K% b
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HIVERT s 0 BE I Z5A28 4k R T 4 A8 Ak N TR = 2 PR32 X 9 £ PH A 3R B AN 5 32 A B RN AR 1 8l F 2
(autoregressive integrated moving average , ARIMA ) #5 R BH R 1 4H,, # 8 :1990—2023 4F, Hf[E GD K& i il %k
i 615.88 7 I+ 2 935.45 7, B9l %iy 877.06 77 L FFE 1 314.59 7, BET- 4% 1.98 RS 1.72 J7, DALY
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ABSTRACT Objective: To explore the evolutionary trends of the disease burden of gastritis and duode-
nitis (GD) in China from 1990 to 2023, to clarify the driving factors of changes in this burden, to predict
the disease burden situation from 2024 to 2040, and to provide data support for formulating GD preven-
tion and control strategies. Methods: Based on the Global Burden of Disease Study (GBD) 2023 data,
the Joinpoint regression model was applied to analyze the annual average percentage change ( AAPC) of
age-standardized incidence rate, age-standardized prevalence rate, age-standardized mortality rate, and
age-standardized disability-adjusted life years (DALY ) rate of GD in China from 1990 to 2023. The age-
period-cohort model was used to investigate the effects of age, period, and cohort on incidence, preva-
lence, and mortality risks. Three factors—population structure change, epidemiological change, and
population growth—were identified to determine their driving effects on the disease burden. The auto-
regressive integrated moving average ( ARIMA) time series model was employed to forecast the future
disease burden. Results: From 1990 to 2023, the number of GD incident cases in China increased from
6. 158 8 million to 9.354 5 million, the number of prevalent cases rose from 8.770 6 million to 13.145 9
million, the number of deaths decreased from 19 800 to 17 200, and the number of DALY slightly de-
clined from 902 400 person-years to 851 600 person-years. The AAPCs of age-standardized incidence
rate, age-standardized prevalence rate, age-standardized mortality rate, and age-standardized DALY rate
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were —1.08% , —1.18% , —3.81% , and —2.89% , respectively (all P <0.001). Joinpoint regres-
sion analysis showed that all age-standardized rates presented a phased downward trend. Age-period-
cohort model analysis revealed that the incidence and prevalence risks peaked in the 55 — 59 years age
group, while the mortality risk increased significantly with age. The period effect of incidence and preva-
lence risks first increased and then decreased, whereas the period effect of mortality risk showed a conti-
nuous downward trend; the cohort risk exhibited a decreasing trend across all the groups. Decomposition
analysis indicated that population growth and structural change promoted the increase in incident and
prevalent cases (the overall contribution rates to the incident cases were 165.66% and 167.00% , re-
spectively) , while epidemiological change was the main factor driving their decrease ( with an overall
contribution rate of —232.66% to the incident cases). Additionally, epidemiological change was the
core factor for the reduction in deaths (with an overall contribution rate of 490.07% ). The ARIMA time
series model predicted that by 2040, the number of incident cases would rise to 11. 086 1 million, the
number of prevalent cases to 15.279 6 million, the mortality rate to 0.48 per 100 000 population, and
the DALY rate to 26. 18 per 100 000 population. Conclusion: From 1990 to 2023, the age-standardized
disease burden of GD in China was significantly alleviated, with population factors and epidemiological
changes jointly driving the burden changes. Although the number of incident and prevalent cases will in-
crease in the future, the mortality and disability burden will continue to decrease. It is necessary to formu-

late targeted prevention and control strategies based on age, cohort characteristics, and driving factors.
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B A E K, GD A BN 35 8 5 R
X eAh, GD R AR R A A Sk
12 KIS, AU B N BEY7 S G, i8] fg
R = 1 R IR R i TARRCR, Xt &A= ik
IR B EARRE S . B TR e AR S AL, T
T2 AR ORE A T B A A 16 O R R AR A, S
N E B WA SR N, GD 1y 505 13 R ik 5 7 4143
i ] REE b i AE

SR, Y ETEE XS E GD AT i 9T 2 R
PR T — A Oy s I B , e = B 5 4 I B TR
KI5, BE L 2 R I LK GD & BET
(BN AR, A DL WTBA AN [R) AR % AN [R) A= 3% > 15
FE I XU 22 5, B0 AR 97 42 5 i fke = 4 T 1) 504
PP A Bk 9 7 $1 BF9E ( Global Burden of
Discase Study, GBD ) 1F-4 81 B BUBL 9536 41 37 £
RFR W 7 E GD K 4T Y 7 AR R S 4
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2023 SN TR AR B IR, AT 5% o0 B 48 )2 1 43
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ry” ;3 “Measure” 4 & 4K YK 1% B “ Incidence” “ Death”
“Prevalence” 5“DALY” ; “ Metric” 3% #& “ Number” 1
“Rate” ; “ Cause” 1 Ht 8 F “ Gastritis and duodeni-
tis” 3 “ Location” 1 %€ “ China” ; “ Age” 24 FF 1% H“ 20 -
24 years” & “95 + years” W ATH 5 % 0 HEHE;
“Sex” /7 I3 FE “ Female” “Male” % “Both” ; “ Year”
A 1990—2023 AR AR fy . Horb AW BE R X
W GD A BB , 4 o 48 FAE A XIS 5 R 9 50k B
GD fR ) B, B 23 S 3 AR U 5 6 T B304 1t 3
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FREFJE , DALY SHERR A E R T4, 6 T 2 UL T Al
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JEESAETE S AL %8 b A WF TR AR EA 1
gi—il5HAeH.
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FhEAPE SRS AEEAS R R T R,
AL AR ER Y A B R A E KR P
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THRMRAE) o WA IERETE GBD 2 BRGE— BN
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CIREA c
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FEAL T LIARXS G R B (relative risk, RR) N0
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@ H 13 0 15 36 F 3 (autoregressive integrated
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B PR 19 R OC R K5 e A G pR B EDE R AR
AR 5 € B (p, d, q) , I LR A5 8 i
( Akaike information criterion, AIC) F1 D1 -4 {E B #E
) ( Bayesian information criterion , BIC) /M JE AL
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ARG 5E 00 IS, T 2024—2040 4E P
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2.1 1990—2023 4FH1[E GD %edi fi sk
1990—2023 4 & GD i 7 FHARfb 1 0L 3% 1
A1, &0 7 T, 1990—2023 438 E GD Gk &
FRHU 615.88 JHE % 935.45 J7, K9k % M 838. 88/
10 JTFHZ 851. 98/10 J7, A Ak & 9 2 ) 700. 22/
10 JTR# 2% 489.05/10 T3 ; 2Pk K B KW 3 b Ak
BRPRE & TR, BRI, 1990—2023 4F G4
SBIRECN 877. 06 J7 45 % 1 314,59 J7, R
1194.62/10 J5F+Z 1 197.28/10 J7, Fnfk B )
M 1004.91/10 JTREZ 678.98/10 J7 ; 2P R 5L
R LR RY E T HM, JET I, 1990—
2023 AEMARBET BN 1.98 FRER 1.72 7 JET %
M2.70/10 JTREZE1.57/10 J5 ARALFET-Z M 3. 02/
10 J7RIEREZ 0. 81/10 J7 5 BHEFET- 5L JET-F b5
AT R B 5 Ttk DALY $845 1, 1990—2023
AF B DALY %M 90. 24 7 AAEREE 85. 16 J1 A
4E DALY N 122.92/10 JT & % 77.56/10 7, B
1k DALY # A 118.19/10 7[5 Z 43.51/10 J7 ; B 1
DALY %5 DALY KM m T Lok, I 4 P48 b
R
2.2 1990—2023 EH1[E GD HrfbZR i) Joinpoint 434
Joinpoint [l SR Hr 45 5 W, bRk A =
PRAb R R ARfbIE T3 FRfk DALY S35 5 50B B
AR AR AAPC 4351k — 1. 08% (95% CI.;
-1.13% ~ —=1.03% ) . - 1.18% (95% CI: —1.24% ~
-1.14%) . -3.81% (95% CI; =3.98% ~ —3.65% )
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1 -2.89% (95% CI: =3.13% ~ =2.67% ) (P ¥ <
0.001) o EMARILE ARG AR 4 A~ BF B, 45 iF BEE
S T, 2005—2010 4 T R R AR (APC =
-4.02% ,95% CI; -4.25% ~ -3.80% ,P <0.001)
BRI BRI 5 A Bz, {HAL 2000—2005 4
/IR B 2 ETF (APC = 0.20% ,95%CI:0.02% ~
0.40% ,P =0.035) , HAN Bedy 35 T W AR
fRSE TR 5y O T A I B, B B TR G (X

1998—2004 4F-A8fL To e it22 X (P >0.05) , HAx
A B 24 B % R R, 2004—2008 4F 2021—2023 4F K
R R B, SVARBRIE DALY 3438 5 4B B,
T B BT R B Gei 2 X ,2005—2009 4
Rl Bk 2 (APC = —6.68% ,95% CI; -7.61% ~
-5.75% ,P <0.001) , M2 5 BoR, Bk B4R
P NFERARE R I DL 3 N B R R R
FPRE R TR BAESET DALY PRl R B & (£ 2) .

F1 1990 47F01 2023 4FH [E GD % %) L
Table 1 Comparison of GD burden in China between 1990 and 2023

1990 2023
Indicator
Total Male Female Total Male Female
Incidence
Ineid (% 10° 615.88 292.77 323.11 935.45 407.40 528.04
neident cases/ ( x10%) (480.19 —=794.52) (228.67 —377.46) (252.22 -415.37) (729.09 —1 182.95) (319.33 —507.83) (410.28 -675.16)
838. 83 777.12 903.98 851.98 733.95 972.65

Incidence rate/ (per 10°)

700.22 650. 80

(654.06 -1 082.20) (606.96 — 1 001.89) (705.67 — 1 162.10) (664.03 —1 077.39) (575.29 —914.87) (755.74 —1 243.63)

750. 13 489.05 437.47 541.46

Age-standardized incidence rate/ (per 10°) 551 64 "g74 14) (513.11 ~810.21) (592.28 —940.96) (391.66 —599.60) (349.09 —529.29) (430.51 —669.24)

Prevalence

877.06 414.01

Prevalent cases/ ( x 10%)

1 194.62 1 .098.90

Prevalence rate/ (per 10°)

(674.68 —1 108.67) (321.48 -525.19) (355.15 —584.33) (1 034.83 — 1 636.95) (445.26 —687. 11)

463.05 1314.59 559.05 755. 54
(595.71 —945.24)
1295.51 1197.28 1007. 14 1391.69

(918.97 —1 510.08) (853.32 —1 394.02) (993.63 —1 634.80) (942.49 —1 490.87) (802. 15 —1 237.84)(1 097.30 — 1 741.12)

1 080.74 678.98 597.67 761.24

o < 1 . - . S
Age-standardized prevalence rate/ (per 10°) 793 38" | 230 01)(738.53 — 1 142.69) (843.31 — 1 317.66) (544.78 —821.73) (488.01 ~720.55) (606.68 —923.71)

1.004.91 929.54
Death
1.98 1.05
, 4
Number of deaths/( x10%) (1.17 =3.28) (0.44 -2.05)
2.70 2.80
: . 5
Mortality rate/( per 10°) (1.59 —4.47) (1.17 -5.45)
. . 3.02 3.27
Age-standardized mortality rate/ ( per 10%) (1.78 -5.02) (1.38 -6.12)
DALY
90.24 47.11
4 '
DALY/ ( x 10* person-years ) (61.53-134.31) (28.11-77.23)

122.92 125.05

DALY rate/ (per 10%)

118.19 122.01

Age-standardized DALY rate/ ( per 10°)

(83.82-182.95) (74.62-205.01) (74.21-174.89) (57.67 -104.41)

(81.26 —173.20) (74.15-195.68) (71.70 - 163.06)

0.92 1.72 0.94 0.78
(0.43 -1.59) (1.03 -2.31) (0.46 - 1.40) (0.48 -1.06)
2.59 1.57 1.70 1.45
(1.21 -4.46) (0.94-2.11) (0.84 -2.52) (0.89-1.97)
2.73 0.8l 0.96 0.67
(1.28 -4.74) (0.49 -1.08) (0.48 -1.38) (0.42-0.92)
43.13 85.16 41.49 43.66
(26.52-62.51)  (63.32-114.63) (28.44 -54.89)  (31.83 —60.17)
120. 69 77.56 74.75 80.44

(51.25-98.89)  (58.65 —110.83)
113.87 43.51 43.58 43.55

(31.87-58.47)  (29.97 -57.48)  (31.14 -60.58)

Values in parentheses are 95% uncertainty intervals (95% UI'). GD, gastritis and duodenitis; DALY, disability-adjusted life year.

2.3 1990—2023 4= [E GD &I | BB Jw AFE T AU
(AT -Bsf 93 - BA S 43 BT

BT 1990—2023 AR [E GD & R FIFET:
DR 4) A 1% - 3003 - BA ) A AR, A% | s 30 L A 5] — %%
NRFIEZE S B . AR RN &, & KU RR {E
20 ~24 % 0.283(95% CI:0.281 ~0.285,P <
0.001)ZE AT+ 55 ~59 £ 1.670(95% CI ;1. 668 ~
1.672,P <0.001) , B J5 FF 47 7195 5 20 XS RR {E
20 ~24 215 0.264(95% CI:0.262 ~0.265,P <
0.001) Z 4T+ % 55 ~59 21y 1.720 (95%CI.
1.718 ~1.721,P <0.001) , B J5 FF- 45 11 7% ; 56T K
K RR {HFEAEIE 3 ETh, =95 %3k 15.138(95%
Cl:14.432 ~15.878,P <0.001) . W} 3154 )37 2 i,

R B KBS B S T IS B, Tk g 1990—2004
4 RR M 1.020(95% CI:1.017 ~1.022,P <0.001)
F+2 1. 050 (95% CI:1.048 ~1.051,P <0.001),
2020—2023 4F [ % 0. 987 (95% CI:0. 985 ~0. 989,
P <0.001);1990—1994 4E3E T XS RR k1. 249
(95% CI:1.227 ~1.272,P <0.001) ,J5 &4 FTHE
2020—2023 4E 1 0. 844 (95% CI;0. 829 ~0.860,P <
0.001) o BAFIZL N J5 1T, 2 K8 BA B XU S22
Ra, 40 1900—1904 4F Hi A= BA A & 9 XU RR
1.174 (95% CI: 1. 146 ~1.203,P <0.001), (% &
2000—2004 4F H1 4 BA 31 4 0. 508 (95% CI:0. 504 ~
0.512,P <0.001) ; 1895—1899 4 H4 A= A 51| FE. T X\
B RR & 2.802 (95%CI;2.327 ~ 13.374, P <
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0.001), f& % 2000—2004 4E 44 A= BA 51 i 0.200

(95% CI:0.126 ~0.317,P <0.001,[# 2),
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<
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g <
1 E
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z
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GD, gastritis and duodenitis; DALY, disability-adjusted life year.
1

1990—2023 4F 1 [& A e P53 GD i T4 A2 1

Figure 1 Changes in the burden of GD by sex in China, 1990 -2023

2.4 1990—2023 4EH[E GD HH M T

BT NS AT A AR =
RINE, S fif i GD B SR AT BB I K
FERFW 3 TF 2B SRR, N DR M T2
AR fe S I AR O N R UK EOR B,
(LN R SNPNIR E R g A Uy R A )
165.66% ,167.00% , YLK Hg 209. 50% 211.50%

LHERIRCN 128.13% (130.07% . AT #2812
PR & RO B AR 0 2 i, B B IR
P2 AL Tk 5 H - 232. 66% , 5 P - 321.00% ,
M - 158.19% ;5 ;BRI AT 2 28 AL BTk 5 L
-668.19% , 51 —513.57% , 4P -303.27% . %FF
FETHL, A TR AR R D A% O R 2R SR
Bk 5 b 490.07% , Pk 459. 63% , Lot 539.57% , A
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H &5 R A 5 N R 0 T B i iy & -302.33% . - 87. 73% , FAHEMIK A - 277. 26% .

sSSP NIRE AR R AN B BNy R A D] ~82.38% , LHEARUCH —341.34% | -98.24% (K13) .

F2 1990—2023 4EH[H GD ik Ay Joinpoint 3 H7
Table 2 Joinpoint analysis of age-standardized rates of GD in China, 1990 -2023

Trend Total Male Female

slage Year APC/ % Year APC/ % Year APC/ %

Items

Age-standardized 1 1990 -1995 -0.94*( -1.13t0 -0.77) 1990 -2005 -0.61*( -0.63 to —0.59) 1990 -1994 -1.49*( -1.61 to -1.39)

incidence rate

2 1995 -2005 -0.21*( -0.28 to —0.14) 2005 -2010 -4.42*( -4.551t0 -4.29) 1994 -2003 0.04 " (0.01 t0 0.09)

)

2005 -2010  -4.02*( -4.25t0 -3.80) 2010-2015 -0.46*( -0.60 to —-0.34) 2003 -2006 -0.44*( -0.78 to —0.11)
4 2010 -2023  -0.64*( -0.68 to —0.61) 2015-2020 -1.02*( -1.15t0 -0.90) 2006 -2009 -4.92*( -5.24 to —4.60)

5 2020 -2023 -0.05 (-0.27t00.15) 2009 -2012 -1.22*( -1.56 to -0.90)
6 2012 -2015 -0.29 ( -0.62 10 0.04)
7 2015 -2023 -0.74*( -0.78 to -0.71)

Age-standardized 1 1990 -1994  -1.29*( -1.49 to —1.11) 1990 -2000 -0.82*( -0.89 to -0.77) 1990 -1994 -1.56*( -1.76 to —-1.37)

prevalence rate

2 1994 -2000 -0.49 *( -0.63 to —0.36) 2000 -2005 —-0.01 ( -0.24 10 0.23) 1994 -2000 -0.28*( -0.43 10 -0.15)

2000 -2005 0.20*(0.02 t0 0.40) 2005 -2010  -5.18 *( =5.40 to —4.97) 2000 -2005 0.43*(0.24 10 0.64)

IS

2005 -2010 -4.54*( -4.73 t0 -4.37) 2010-2023 -0.70*( -0.74 to -0.67) 2005-2010 -3.98*( -4.17 to —-3.79)

W

2010 -2023  -0.69*( —0.72 to —0.66) 2010 -2023  -0.69*( ~0.73 to —0.66)
Age-standardized 1 1990 1998  -4.29*( -4.52t0 —4.08) 1990 ~1998 —4.00*( —4.63 to —3.38) 1990 -1998 —4.19*( -5.18 to —3.20)
mortality rate 2 1998 2004  0.30 ( -0.05 t0 0.66) 1998 -2004  0.26 ( -0.70 to 1.25) 1998 -2005  -0.72 ( —1.86 t0 0.42)
3 2004 -2008 —7.44%( =7.97 to —6.92) 2004 -2013 -5.81%( —6.16 to —5.48) 2005 -2008 -10.34*( —=14.72 10 —5.74)
4 2008 -2013 -5.75%( -6.06 to —5.44) 2013 -2021 —1.81*( -2.26 0 —1.37) 2008 -2013 -5.82*( -7.12 10 -4.51)
5 2013 -2017 -1.03%( -1.66 to —0.41) 2021 —2023 -9.09*( -12.64 to —5.40) 2013 -2017  —0.44 ( —2.74 10 1.90)
6 2017 -2021 -3.34%( -4.02t0 -2.66) 2017 -2023 -5.04*( -5.87 to —4.21)
7 2021 -2023  -7.97*( -9.35t0 —-6.57)
Age-standardized 1 1990 1998 -3.13*( -3.44 to —2.84) 1990 -1998 -3.40*( -3.64 to -3.16) 1990 -1998 —2.94*( -3.14 to -2.74)
DALY rate 2 1998 —2005 -0.86*( —1.27 to —0.46) 1998 2004 —0.44*( —0.85 to —0.03) 1998 2005 —0.84*( —1.08 to —0.60)
3 2005 -2009 -6.68 *( -7.61 to —5.75) 2004 -2012 -5.42*( -5.61 to —5.25) 2005-2009 -6.80*( -7.41to -6.20)
4 2009-2012 -4.24%(-6.151t -2.30) 2012-2021 -1.96*( -2.13to -1.80) 2009 2012 -4.01*( -5.36 to —2.65)

5 2012 -2023  -2.22*( -2.38to -2.07) 2021 -2023 -4.35*( -5.88 10 -2.80) 2012-2023 -2.18*( -2.29 to —-2.08)

Values in parentheses are 95% confidence interval (95%CI). s P <0.05. GD, gastritis and duodenitis; APC, annual percent change; DALY, disability-adjusted life year.
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GD, gastritis and duodenitis; RR, relative risk.
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Figure 2 Age-period-cohort model of GD incidence, prevalence, and mortality risks in China, 1990 —2023
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Figure 3 Decomposition analysis of changes in GD burden in China, 1990 -2023
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Figure 4 Projection of the burden of GD in China, 2024—2040
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