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Abstract

Background: Gastroesophageal reflux disease (GERD) is a prevalent chronic condition worldwide,
characterized by the reflux of gastric contents into the esophagus, causing heartburn, nausea and
other symptoms, resulting in serious impairment of patients’ quality of life. This study utilizes data
from the 2021 Global Burden of Disease (GBD) study to comprehensively analyze and predict the
burden of GERD in China, providing theoretical support for disease prevention and control. Methods:
The incidence rate, prevalence rate, and disability-adjusted life years (DALYs) of GERD in China
were extracted from the GBD 2021 database to assess disease burden differences across gender and
age groups. Additionally, Joinpoint regression analysis, decomposition analysis, and the Bayesian
model were employed to identify key years of trend changes, determine influencing factors, and
predict future disease burden. Results: From 1990 to 2021, the incidence rate, prevalence rate, and
DALYs rate of GERD in China exhibited an upward trend. Subgroup analysis indicated that Chinese
women and middle-aged to elderly individuals (30~89 years) bore a disproportionately high dis-
ease burden. Joinpoint regression analysis identified significant turning points in GERD incidence
in 1994, 2005, 2010, 2015, and 2018, with population growth and aging being the primary drivers
of case increases. The Bayesian model projected a continued rise in GERD incidence over the next
decade, with incidence rates expected to increase by 25.72% in males and 27.06% in females by
2046. Conclusion: Analysis of the GBD 2021 database reveals a worsening GERD burden in China,
with population aging and growth being the primary contributing factors. Attention should be given
to the disease trends among women and middle-aged to elderly populations, as this has important
implications for public health strategies aimed at GERD prevention and control in China.
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1 32387865.91 1], HH%% 1990 ) 1773.44/10 J5, 1851.79/10 JjF1 20863746.98 fi], i F 1K 28.36%,
PR R BRI 0.40%, SEFRR K 55.24%. 2021 4=rf E B &8 SIW B0 R PR, brb RS prid
B 5716.22/10 73, 4540.66/10 J3 i1 81327260.27 1, HH%: 1990 4E ) 4303.78/10 Ji, 4562.63/10
JiA150632181.12 5], AHAHK 32.82%, FrfbE[EAK 0.48%, SEFREEIN K 60.62%. 2021 FFHE &
BRI DALYs REHZE, brfuRfsehr DALYs 043714 44.02/10 75, 35.12/10 JF1 626247.52 44,
FHEL 1990 4Ef 33.48/10 /3, 35.27/10 JiA 393857.55 {4, HFMK 31.48%, FRfbZ[#(% 0.43%, S:fr
DALYs #(3f 59%. 1990~2021 ¢, EH H¥E LM B 88 RIHEAAEE R ZE . B3, DALYs ¥
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Table 1. Burden of gastroesophageal reflux disease by gender in China from 1990 to 2021
& 1.1990~2021 FHEBRERRHAE M EHIEFER

Incidence Prevalence DALYs
crude rate standardized number crude rate standardized number crude rate standardized number
rate rate rate
Males
1990 1641.04 1723.16 ~ 9958446.58 3973.94  4237.30 2411539430  31.08 32.92 188599.57
2021 2072.66 1715.44  15091095.94 5187.02 421458 37766855.99  40.16 32.73 292425.80
EAPC 0.75 -0.08 1.30 0.85 -0.09 1.39 0.82 -0.09 1.36
Change 26.3% -0.45% 51.54% 30.5% —-0.54% 56.61% 29.2% -0.58% 55.05%
Females
1990 1914.49 1984.69 10905300.40 4655.18  4896.20 26516786.82  36.03 37.69 205257.98
2021 2490.02 1976.52  17296769.97 627091  4872.79 4356040429  48.06 37.56 333821.72
EAPC 0.84 -0.09 1.48 0.94 -0.09 1.59 0.91 -0.09 1.55
Change 30.1% -0.41% 58.61% 34.7% -0.48% 64.27% 33.4% -0.34% 62.64%
Overall
1990 1773.44 1851.79  20863746.98 4303.78  4562.63 50632181.12  33.48 35.27 393857.55
2021 2276.43 184431 32387865.91 5716.22  4540.66 8132726027  44.02 35.12 626247.52
EAPC 0.80 -0.08 1.39 0.90 -0.09 1.49 0.87 -0.09 1.46
Change  28.36% -0.40% 55.24% 32.82% -0.48% 60.62% 31.48% -0.43% 59%
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Figure 1. Burden of gastroesophageal reflux disease by age group in China from 1990 to 2021
1.1990~2021 S E B RE KRR FFik R m R IEER

BEAE R A, R E S R I R ETE . A 5~9 BRI TG, HHE R (30~34 &) FHp
LA (50~54 Z) NBERIIE DL Bk . BRI S , # NHE B R SO 1 A0 18 ORI RE 0 191 K88 B S v S
BEf#a%s, 78 55~59 WEERRAHILRIEIE, 1 DALYs fF 50~54 % ERA 4Lk B . FRE H a8 RN
ASIR. ASDR F1 ASPR ZFfi tE i (34 K S T a5 FRAIC, AT 1E 70~74 SRR AIA BIIE(E, f5EAE
75~ 79 SR BIEAE . FVERI LM B & B IR B I TR AR A R B IR], RS R 1K
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3.3. BEE R EYAS

PR s B E 7 #r e 7 b B B & SRR AR A G BEAE . 1994 4. 2005 4. 2010 4F.
2015 4FA1 2019 4F. 1990 “FLAK, F1[E GERD MKW Mg~ B (APC1990~1994 = —0.28, 95% CI:
—0.47~-0.09, P < 0.05), BfiJ5 XA Fr_ETHAPC1994~2005 = 1.20, 95% Cl: 1.15~1.24, P < 0.05). Bfj5 X2~
B3t %4 (APC2005~2010 = —0.50, 95% Cl: —0.69~0.31, P < 0.05), #XJ& F-k_ETHAPC2010~2015 = 1.08, 95%
Cl: 0.89~1.27, P < 0.05). ZJ5, W&FITHEH]EH T (APC2015~2019 = 2.49, 95% Cl: 2.18~2.80, P <
0.05). fixJ, BT T FFa(APC2019~2021 = 0.24, 95% Cl: —0.37~0.87, P > 0.05).. H:1 1990~1994 4,
1994~2005 4, 2005~2010 £, 2010~2015 4, 2015~2019 EFIi a4 FAT Giit 2 X, 2019~2021 4
PIREB NGB, WK 2,
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Figure 2. Joinpoint regression analysis of the incidence trend of gastroesophageal reflux disease in China from 1990 to 2021
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3.4. SRS

SRS HT 7R, 1990~2021 4 [EHr GERD #iffth, A K 4 50.76%, Z#eik i 50.14%, AT
I E AR FEUR IR 0.89%, TLEE 2. R TR MU =R R R A E B8 IR AR AR,
FATVES 734 7 HAB A @R R E R GEE, 5 W, B2, BRAEE)KHEE L, AT LA E A
FUBK AN 208 A 2 P B 38 i R Z IR K 2, I H— e M T H AL S R R E R, WHE 3.

Table 2. Proportion of the impact of different factors on the incidence of gastroesophageal reflux disease in China

F# 2. FRIEEMPEBTRER ML REEN SLE

Population Epidemiological change a_percent (%) p_percent (%) r_percent (%)
5879033.05 —103601.882 50.14 50.76 —-0.89

location Aging
China 5807323.8

DOI: 10.12677/0rf.2025.153136 26 BE 51


https://doi.org/10.12677/orf.2025.153136

ESEE

Brazil 4

Egypt~

Poland 4
varname

. Aging

. Epidemiological change

. Population

location

Russian Federation 4

United States of America 4

China 4

0.06+00 256406 5.06+06 7.56+06 1.0e+07
value

Figure 3. The proportion of the impact of different factors on the incidence of gastroesophageal reflux
disease in various countries.
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Figure 4. Prediction of the incidence and number of cases of gastroesophageal reflux disease in China from 2022 to 2046
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3.5. DIMErES Tl

Tk A 2022 4EF 2046 4, 1 E GERD i A& i 1 H0CR T 46 B K35, FEAE 2040 FIAF (A .
Tt 2040 FH 3G 514 40,315,180 #il. )5, X—HFBEAH TR, F) 2046 45, Tt B 1
39,743,528 {3, L 2021 FEAHLEHE K 22.71%. ASIR t{RFF L%, ) 2046 4, Tk n 24 10
Ji%4 551 1942.52 2 F6E 10 734 %P 2198.20 4, WA 4.
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RIRFR . B RA DALY REEIH A BT, ST PhEE RN, 5Er g $eg i 5ok T35
fE K. H4h, BT B RAHFEREEE, BEAEYANERRRERE, HEEWREL, O
AR, R AR TS I AR A, R E B B R AR R SR L. 5 1990 4
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K.

WA R HRE, B &8 RAURKAIEIN 15 ZIF6 23 ETF, KRR SRR AE 30~34 B HIA
A Elg . DAERWT R 1T B &8 SRR 2 AR R BB, (R TR AR O D
[9]. AFE4FEB GERD i) E R 2 Z MR FES R, MAFRIIGEM, AiEIE, ke iiss
oo R AR B R AL, A B B SR Gt S B R, B, TR A A R
MR, 75, SERGWSMEEFRIIGINMREE, B8 RBUGTHIIN, HERRfR IR 2 2k 7 b,
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B Z, M NO HAMMULANKIEE ), o LRBCE SR ANBEFRE UK, KA S35 a g #2901
KA, AHIE S RIA[12]. BEEBIEK, XM 2R BEHE N, 76 50~74 AL F]
TG o 3K 3R B v [ v 22 4 00 4 B A SO A TS RS i A A B B A AR, FRATT AT DL i e ik e N
MIRVE, MR B 6 & SO 1) f e .

TR S EE T, AR T NS 7E 2000~2010 AR, E B R R R
EEEE BT . SR HE 2000 LK, KIS E K ERIT 000 G, AFERT BT it A3 IR
B, FFEMEIRIPPIS)IT 2 R, XSGR 1B &8 RAURE B RS B AA T [13]. B,
NI E A IR R A AE, RIS W R R R R A AT IR T B E

LE LR, AR 7 AEN DI KAERAHES) T, 1 B 2 SR 1) B R B G .
HEE RN E A SRR SR, R R R A A AR FORIROR, (AR S OCTE
FHMEETTRINEE IR, B3] 2046 4, HE B & E AR KRN ASIR LK FEE: ETE. B 2040 R IEEL
AL BEME AT 40,315,180 il o ik, Hp [ SIS B £ ST B T AN B, 1 A AR TR SR
ELFE S A TR A R & 20, 8 AT B i A, B9 H B AE, B AR R AR ).

|
A 9T IR GBD 2021 i B AL i B

DOI: 10.12677/0rf.2025.153136 28 BE 51


https://doi.org/10.12677/orf.2025.153136

& F

SE

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]
(9]

[10]
[11]

[12]

[13]

ZEERE, W, EIBAR, . BUREE IR E ST RAMPESITREEEEERAR) [J]. FEFELRE,
2020, 35(6): 2995-2998.
Zhang, D, Liu, S., Li, Z. and Wang, R. (2022) Global, Regional and National Burden of Gastroesophageal Reflux Dis-

ease, 1990-2019: Update from the GBD 2019 Study. Annals of Medicine, 54, 1372-1384.
https://doi.org/10.1080/07853890.2022.2074535

Bor, S., Kitapcioglu, G. and Kasap, E. (2017) Prevalence of Gastroesophageal Reflux Disease in a Country with a High
Occurrence of Helicobacter pylori. World Journal of Gastroenterology, 23, Article No. 525.
https://doi.org/10.3748/wjg.v23.i3.525

JAl g, BXEESE, R, A5 o ERR X R T A XNEE B A R RS Meta SMHT[I). 1B I A R 2
4%, 2020, 29(9): 1012-1020.
Bai, Z., Wang, H., Shen, C., An, J.,, Yang, Z. and Mo, X. (2024) The Global, Regional, and National Patterns of Change

in the Burden of Nonmalignant Upper Gastrointestinal Diseases from 1990 to 2019 and the Forecast for the Next Decade.
International Journal of Surgery, 111, 80-92. https://doi.org/10.1097/js9.0000000000001902

IHME|GHDx. Global Burden of Disease Study 2021 (GBD 2021) Years Lived with Disability, Disability-Adjusted Life
Years, and Healthy Life Expectancy 1990-2021.
https://ghdx.healthdata.org/record/ihme-data/gbd-2021-yld-daly-hale-1990-2021

Vos, T., Lim, S.S., Abbafati, C., Abbas, K.M., Abbasi, M., Abbasifard, M., et al. (2020) Global Burden of 369 Diseases
and Injuries in 204 Countries and Territories, 1990-2019: A Systematic Analysis for the Global Burden of Disease Study
2019. The Lancet, 396, 1204-1222. https://doi.org/10.1016/s0140-6736(20)30925-9

Fan, J., Liu, Z., Mao, X., Tong, X., Zhang, T., Suo, C., et al. (2020) Global Trends in the Incidence and Mortality of
Esophageal Cancer from 1990 to 2017. Cancer Medicine, 9, 6875-6887. https://doi.org/10.1002/cam4.3338

Kurin, M. and Fass, R. (2019) Management of Gastroesophageal Reflux Disease in the Elderly Patient. Drugs & Aging,
36, 1073-1081. https://doi.org/10.1007/s40266-019-00708-2

ek, T B SR R R AL T R[] 18 M s MU A A, 2025, 34(3): 420-423.

Surdea-Blaga, T., Negrutiu, D.E., Palage, M. and Dumitrascu, D.L. (2019) Food and Gastroesophageal Reflux Disease.
Current Medicinal Chemistry, 26, 3497-3511. https://doi.org/10.2174/0929867324666170515123807

Chen, C., Gong, X., Yang, X., Shang, X., Du, Q., Liao, Q., et al. (2019) The Roles of Estrogen and Estrogen Receptors
in Gastrointestinal Disease. Oncology Letters, 18, 5673-5680. https://doi.org/10.3892/01.2019.10983

Gyawali, C.P. and Fass, R. (2018) Management of Gastroesophageal Reflux Disease. Gastroenterology, 154, 302-318.
https://doi.org/10.1053/j.gastr0.2017.07.049

DOI: 10.12677/0rf.2025.153136 29 18 %5 S 2


https://doi.org/10.12677/orf.2025.153136
https://doi.org/10.1080/07853890.2022.2074535
https://doi.org/10.3748/wjg.v23.i3.525
https://doi.org/10.1097/js9.0000000000001902
https://ghdx.healthdata.org/record/ihme-data/gbd-2021-yld-daly-hale-1990-2021
https://doi.org/10.1016/s0140-6736(20)30925-9
https://doi.org/10.1002/cam4.3338
https://doi.org/10.1007/s40266-019-00708-2
https://doi.org/10.2174/0929867324666170515123807
https://doi.org/10.3892/ol.2019.10983
https://doi.org/10.1053/j.gastro.2017.07.049

	基于GBD 2021分析中国胃食管反流病疾病负担及预测
	摘  要
	关键词
	Analysis and Prediction of the Burden of Gastroesophageal Reflux Disease in China Based on GBD 2021
	Abstract
	Keywords
	1. 引言
	2. 资料与方法
	2.1. 数据来源
	2.2. 研究指标
	2.3. 统计学方法及描述

	3. 结果
	3.1. 1990~2021年中国胃食管反流病不同性别疾病负担情况
	3.2. 1990~2021年中国胃食管反流病不同年龄段疾病负担情况
	3.3. 联合点回归分析
	3.4. 分解分析
	3.5. 贝叶斯模型预测

	4. 讨论
	致  谢
	参考文献

