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[Abstract] Objective To evaluate the cross-sectional and longitudinal associations between depressive symptoms and
gastrointestinal diseases (GID) among middle-aged and older adults in China. Methods Based on data from the China Health and
Retirement Longitudinal Study (CHARLS, 2011-2018), a study integrating cross-sectional and longitudinal design was conducted.
The cross-sectional analysis included 15,014 participants aged >4S years. For the longitudinal analysis, 8154 participants without GID
at baseline were followed until 2018. Multivariable logistic regression was employed to examine the cross-sectional association
between Center for Epidemiologic Studies Depression Scale (CES-D) scores and GID. Multivariable Cox proportional hazards
regression models, Kaplan-Meier curves, restricted cubic spline (RCS), and subgroup analyses were used to assess the longitudinal
association between baseline depressive symptoms and incident GID. Sensitivity analyses were performed to validate the robustness
of the results. Results  Multivariable logistic regression revealed that each 1-point increase in CES-D score was associated with a 6%
higher risk of GID (OR=1.06, 95%CI 1.05-1.07). Compared with participants having no/mild depressive symptoms, those with
moderate and severe symptoms had 76% higher risk (OR=1.76, 95%CI 1.61-1.92) and a 1.40-fold higher risk (OR=2.40, 95%CI 2.08-
2.78) of GID, respectively. During follow-up, 1881 participants (23.1%) were newly diagnosed with GID. Multivariable Cox
regression showed that each 1-point increase in the severity of depressive symptoms score was associated with a 4% increase in GID
risk (HR=1.04, 95%CI 1.02-1.05). RCS analysis indicated a nonlinear dose-response relationship between depressive symptoms and

GID risk (P for overall association <0.001, P for nonlinearity =0.009). Subgroup analyses demonstrated consistent associations across

subgroups (P for interaction >0.05). Sensitivity analyses showed that participants in the highest quartile (Q,) of CES-D scores had an

r [ %71

84% higher risk of GID (HR=1.84, 95%CI 1.58-2.16) compared with those in the lowest quartile (Q,). Conclusion

Elevated

depressive symptoms are associated with an increased risk of GID in middle-aged and older Chinese adults.
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Tab.1 Results of the multivariate logistic regression analysis of the relationship between CES-D scores and GID risk
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Fig.2 Association between the severity of depressive symptoms and the risk of incident gastrointestinal diseases (GID)

AR [FIAIARAEAR ™ B R E FE 2 GID A R BGIN [] A2 A6 (LA Wave 1 9352k ) s B. A [RIIARLE AR ™ B R E AL I 4 GID AR R AT LLAKL

r [ %71

2.2.3  HABYEIR 581 & GID AR 19 22 K K Cox 111
IrMT Cox LU XU [T 73 & SR B, SARAEAR
5 i 8AF N GID XU 2 (B A7 (e W] A i A o) Sl &5
R 2. 2kt CES-DIFME N IELAL I, 1E
A PR 3RS, AR IR B N1 43, GID &

A IXURS: 14 1 49 (HR=1.04, 95%CI 1.02~1.05). #X1fi,
R PDABIE IR AR S 2T, ST R
ARIER S 5 E ML, P EEMAERE RS 5 % (HR=1.04,
95%CI 0.87~1.24) Fl T B I Al 5E R 2= 5 3 (HR=0.97,
95%C10.69~1.36)/1 GID KU 25 5 et 145 L(P>0.05)

F2 CES-DIF4r5 GID KU Z [ 2¢ & M 2 H 2 Cox [MIH 43745
Tab.2 Results of the multivariable Cox regression analysis of the relationship between CES-D scores and GID risk

R R 1 R 2 FT 3
HR(95%CI) P HR(95%CI) P HR(95%CI) P
CES-D 4} 1.05(1.03~1.06) <0.001 1.04(1.02~1.06) <0.001 1.04(1.02~1.05) <0.001
AR
T/ 2% Z% 7%
rhE 1.06(0.89~1.26) 0.536 1.04(0.87~1.24) 0.657 1.04(0.87~1.24) 0.664
Gil;-3 0.96(0.68~1.35) 0.820 0.96(0.68~1.35) 0.803 0.97(0.69~1.36) 0.844

BER 1AM AL I AT AR, U2 A TNV IR (AR L M) RS s . HEUKE L ISR BLA G A CIREL)
R 3 ARSI 2 AR 380 7 A5 D7 SRR O (A L R3PS | BRI IC . BMI, MEDRRE . S . OISO AR EE) . GID.

HIGIEYSR ;s CBS-D. WA T~ A7 AR it

2.2.4  HWHERREAR 597 & GID KU I RCS 20 T
CES-D WA R4 oA, B9 R H In(CES-D+1) ¥4 4
PIEARBE RS ARR 0 0l 7 A TR N S8 A TR A IR
HHEBEWMZMT RETAX— KR, S5RER,
PIABIEIR 5 GID KU 22 [ 47 76 B i i AR e 1 1E AH G
(A P <0.001, AELEE P{H=0.009), HiZE4HME5>
i, 4 In(CES-D+1)1H <1.94( £ % Jif J5L ifi CES-D
PE5r 6 43) B, GID JAU: BEFDARAE R i & 42 2% 7+
G MY Z B, RS ETHRRPR I B,
SR A (R 1)

2.2.5  TWHBREIR 5387 & GID XU (92000 4l
RTEE R R, CES-D P45 GID s AU 1 56 &

https://www.cnki.net

TEARERE SR & B — Bk . R 80
W ELEEN A (5B M e bE) L R TR AR i (45~59
% /260 %) . AR JE AT i (IR /AR A ) AN R  RER
OL(THS /B . BE KR T LU o AR
FERAEM AR . AS TRV RTAR B o AN (] B IR Fsf R DL R £
A 45 2N s (B PR / 5 1L /C VD) A A, CES-D
PEARTH i H4 0 B 4% i GID &9 KUK (P<0.08) o X AE 25
DL b2 Iy S R A W 0 2 3 7 T2 v oA R 31 B
KK (P>0.05) . 22 HAE K 5 m Ir A W2 (R AS AT
AL HEAEH (S EAEH PE>0.05), X —45 it —4
R INARRE R 5 GID XU 22 [8] (4 SC R ZEAS [R] R 1iE A
e B AR M (A 2) .



r [ %71

2.2.6 TRUBMEST CHEIERIAREEIR 5 GID KU ¢
IR RS A, TERSURAE 7 A b i — 20 4% CES-D P41
2 09 357 B0 41 (Q,~Q,) AT Cox Lb A5 IXUPS: [l ) 7
Bro Z5HNZR 3 Fron, Bl TOARE DR R BE A hn =
GID XU S B 2 s e s . 5 Q 4 (0~3 1) M
Fb, Q4 (4~643) By AU 3 Tl 239%(HR=1.23, 95%CI

Med J Chin PLA, Vol. 51, No. 2, February 28,2026

1.05~1.45), Q4 (7~11 43) AU 14 Jinl 43%(HR=1.43,
95%CI 1.23~1.67), 1 Q,ZH (12~30 77) XU 34 i 15 84%
(HR=1.84, 95%CI 1.58~2.16) HH/EE 27 14 DU 4317
G5 2 BT (% 4% CES-D T4 ) — 3k, U]
il R 38 B I RAN A IZ Wbm o (1 56 B TR (Q, 41) th T
REXT ' R = L AN S

F3  CES-DIFAMIUAM 538 & GID XU 22 [H 2 Cox [H1 43745 5

Tab.3 Multivariate Cox regression analysis results of CES-D score quartiles and new GID risk
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