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[Abstract] Objective To investigate the longitudinal association between pain and depressive symptoms in
middle-aged and older adults in China, and to provide a scientific basis for the management of pain and depression in this
population. Methods Data from 5 follow-up waves (conducted between 2011 and 2020) of the China Health and
Retirement Longitudinal Study (CHARLS) were used in the study. A total of 7876 middle-aged and older adults aged 45
years or older who completed all 5 surveys were enrolled. A Random Intercept Cross-Lagged Panel Model (RI-CLPM) was
applied to analyze the longitudinal relationship between pain and depressive symptoms across the 5 time points. The
potential confounders controlled for in the model in a stepwise manner included time-invariant variables (sex, marital
status, and household registration) and time-varying covariates (age, comorbidity, activities of daily living scores,
smoking, drinking, and physical activity). Results The RI-CLPM demonstrated a good model fit (Comparative Fit Index
[CFI] = 0.906, Tucker and Lewis Index [TLI] = 0.879, Root Mean Square Error of Approximation [RMSEA] = 0.036, and
Standardized Root Mean Square Residual [SRMR] = 0.060). After controlling for between-person differences, the RI-
CLPM results showed that the lagged effects of pain on depressive symptoms were statistically significant across all time
points from T1 to T5 (T1 to T2: § = 0.043, 95% CI [0.020-0.067]; T2 to T3: 8 = 0.047, 95% CI [0.023-0.070]; T3 to T4: f =
0.056, 95% CI [0.034-0.078]; T4 to T5: 8 = 0.050, 95% CI [0.028-0.071]). Additionally, the lagged effects of depressive
symptoms on pain were statistically significant from T2 to T5 (T2 to T3: = 0.121, 95% CI [0.099-0.143]; T3 to T4: 8 =
0.112, 95% CI [0.091-0.134]; T4 to T5: f = 0.070, 95% CI [0.049-0.090]), and the predictive effects of depressive

symptoms on pain were greater. Conclusion Pain and depressive symptoms have a bidirectional predictive relationship
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over time. The predictive performance of pain for depressive symptoms remains stable over time, while the predictive

performance of depressive symptoms for pain is stronger. These findings suggest that screening for depressive symptoms

should be emphasized in the diagnosis and treatment of patients presenting with pain.
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*1 S5ENELKSE (n=7876)

Table 1 Basic characteristics of the participants of baseline (n = 7 876)

Variables Case (%) or X+ §
Sex
Female 4218 (53.56)
Male 3658 (46.44)
Agelyr. 5710+ 7.79
Household registration
Rural 6552 (83.19)
Urban 1324 (16.81)

Marital status

Married/living with a partner 7168 (91.01)

Unmarried/divorced/widowed 708 (8.99)
Education
Illiterate 1941 (24.64)

Primary school 3269 (41.51)

Middle school 1744 (22.14)

High school and above 922 (11.71)
Smoking

No 5484 (69.63)

Yes 2392 (30.37)
Alcohol consumption

No 4803 (60.98)

Yes 3073 (39.02)
Comorbidity

<2 4970 (63.10)

=2 2906 (36.90)
Physical activity

Low 4988 (63.33)

Moderate 593 (7.53)

High 2295 (29.14)
Sleep time/h 6.38 +1.84
Sleep disturbance

<1d 3897 (49.48)

1-2d 1308 (16.61)

3-4d 1180 (14.98)

5-7d 1491 (18.93)
BADL

Normal 6781 (86.10)

Disability 1095 (13.90)

BADL: basic activities of daily living.

HATFAERIRE(91.01%) o 11.71%RIF 8 3 5 SCIb R B

S UL

2.2 EEEHBREER B A48 XS
FHOCAESIHT R, AN [ T] 2 2 AE NP « ABAE

AR Z RN AEAE TEAR DG OCHR, 22 R A it = (P <

0.001), ULI¥2,

xI yl x2 y2 x3 y3 x4 y4 x5 y5 r

1.0
x1 1.00
08
yl 1.00
0.6
© “| i
0.4
2 | ad IO
0.2
<3 - ud B
e . 0
y3 053 1.00
-0.2
" - - “| i
-0.4
v4 o . . - B | e
-0.6
<5 = I
- r - - o e - - o -0.8
y5 0.50 053 1.00
-1.0
| . T

-1.0 -0.8 -06 -04 -02 0 02 04 06 08 1.0

B 2 RRER A & E AR SIEER A X ST
Fig 2 Correlation between pain and depressive symptoms in the older
adults at different time points
x1, x2, x3, x4, and x5 represent pain scores in 2011, 2013, 2015, 2018, and
2020, respectively; y1, y2, y3, y4, and y5 represent depressive symptom scores in
the corresponding years. ™ p<o0.001.
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Table2 Random Intercept Cross-Lagged Panel Model fitting and
comparison of pain and depressive symptoms in middle-aged and

older adults

Model XZ df CFI TLI RMSEA SRMR AIC BIC

1 2083.717 27 0.921 0.869 0.098 0.084 431092.959 431357.879

2 2290.190 91 0.919 0.889 0.055 0.059 430276.809 430653.274

3 3290.929 291 0.906 0.879 0.036 0.060 426326.138 427051.182

df: degrees of freedom; CFI: comparative fit index; TLI: Tucker-Lewis
index; RMSEA: root mean square error of approximation; SRMR:
standardized root mean square residual; AIC: Akaike information criterion;
BIC: Bayesian information criterion.Model 1: RI-CLPM with constrained
autoregression coefficients. Model 2: Model 1 adjusted for sex, age,
household registration, and marital status. Model 3: Model 2 additionally
adjusted for comorbidity, BADL, physical activity, smoking, and alcohol

consumption.
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Fig 3 Random Intercept Cross-Lagged Panel Model

The model is adjusted for sex, age, marital status, household registration, comorbidity, BADL, physical activity, smoking, and alcohol consumption. I,/ I, = between-

person random intercepts; W,/ W,, = within-person deviations. Solid lines indicate statistically significant associations; dashed lines indicate non-significant associations.

" P <0.001;" P<0.01.
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