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Analysis of the mediating effect of physical activity on the relationship
between sleep quality and depression among community—dwelling elderly
in Shanghai

LIU Zheng', ZHANG Yu-shu, JING Yu-rong, WANG Xin—ning, LI Xiu—xiu, WANG Ying

‘Dongming Community Health Service Center, Pudong New District, Shanghai 200123, China
Abstract: Objective To explore the relationship between sleep quality and depression among elderly individuals in
Shanghai’s communities, as well as the mediating role of physical activity. Methods A multi-stage cluster sampling method
was employed to survey 2 500 elderly individuals aged 60 and above in Hongkou District, Shanghai. A self —developed
demographic questionnaire, the Pittsburgh Sleep Quality Index (PSQI), the Physical Activity Scale for the Elderly (PASE), and
the Geriatric Depression Scale (GDS) were used for data collection. Pearson correlation analysis and linear regression analysis
were conducted to investigate the relationships among sleep quality, physical activity, and depression, while the mediating
effect of physical activity was tested using the PROCESS macro in SPSS 27.0. Results The average sleep quality score among
community —dwelling elderly in Shanghai was 6.11 £2.90, the physical activity level score was 156.23 £96.67, and the
depression score was 4.01+5.40. A positive correlation was identified between sleep quality and depression (r=0.488, P <
0.001), while a negative correlation existed between physical activity level and depressive symptoms (r=-0.414, P < 0.001).
Physical activity partially mediated the relationship between sleep quality and depression, accounting for 8.79% of the total
effect. Conclusion Sleep quality and depression are closely related among community —dwelling elderly in Shanghai, with
physical activity playing a partial mediating role. Enhancing sleep quality and physical activity levels among the elderly may
help prevent and alleviate depression.

Keywords: Elderly; Sleep quality; Depression; Physical activity
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Table 3 Regression analysis of the mediation model of physical activity in sleep quality and depression

e R 1 R 2 R 3
By

B (H t{H B LN
I IR J 2 0.91 27.95 -22.76 0.83 27.94
W I1iEsh -0.02 -22.75
Rl 0.24 0.17 0.37
F1E 781.42 518.06 730.32

R4 VRIS SRR B SR Z A8 R A AR B
Table 4 Analysis of the mediating role of physical activity

between sleep quality and depression

- BOVAE Boot AR R0 {E
(Boot 95%CI)  FrifEiR (%)
SO 0.91(0.85~0.97)  0.03 <0.001 100
AN 0.83(0.78 ~0.89)  0.03 <0.001 91.21
(422800 0.08(0.05~0.10)  0.01 <0.001 8.79

TE = AP BERY [T SR ) AR R R IS RS W
RES IR A NAE g ZE R AT A (B B EUAE 15 7347
=

AT B R 106 IR AR ANARTS S5
g R s K SR 2 I A e SR O, 5 DL
IBIFTR A5 — 3, AFoR 2RI , AR )6 sl ik 2 Fpf
YA EL 7 L= ISt 3 ey I E LI DO IS 4195 -9 la o AL 3)4
SN, AR AR UGN IR 16 Bh 2 Bk
W& AT RE R AR AL , 35 O A RS20, W B AL 2
BURMB LR AR TG st T Ak S E 8 A TR RE
JERN B AT G2 038 B AL 2, 10 T AR 1 B 40 1 o0 R ke
BRI, AT AHLENR UGS , Z 5 R 16 3l g
SR BEAR (2K, XA BT RE AR A A B A
SR BRAE R 7 A FRAN BT RR

HA BT S o, PR 3% Bl B AR 5 S5 1A
Z I AR A o BRI BT 5 T R AT DL
FEXTEAE N ADABIE IR ™= A 5 ) , s v Bl ol R
AR AR 735 S KT S BOMARRE 26 7= . (R0
Bl S BT AN R Bl B AR i 2 A0 G 5 O BRI M 1 BB
J10, AR LS T RE R Y S AE A BEAR T & N FE S,
P 9% 57 IR, BAIR S It 306 s n] R, 2 4
I B 51 shBe S At & M CaE R RE T, B INAARE IR
KA T REMED (HAHSE 0 TR A i 4 SRR W, R
TESIFE P R TP RE T RN Y 8.79% , #HAR T4
I SRTHHABEAR A A B AR BT X AR S AR
FLA TR ) B R, 3 R B MR 5 7E A A
ABIER 1) A JR ol A v B Sy g

ST NI S A 3 356 Bl AR AT AE R 1)
TR AR LU A B Sk X AR R A4
1o AT N BRI i 14 ] P S A T 385 Bl K-, 523t
SAPAG ALY 0T, USRI 36 shife i e 2 4F A
O PR BEACE R OB A . T L B 2 HAL Y2
2 INEAF s sl ey, il ORI AR,
WnEAF Nasshbil s , Wb &4 NAWARRE B A4 o #E
DX 7 AL R T AR R B i 3l 3 i B4R N
Xof IR MR 3% Sl e TR SR PR 245 R 5
£, a2 I BENR AR DR AR )15 a9 SRR

BTG A Bty , nTREAFAEfS B far . F
FEBLH AR WL, JCI2 AR DA IR AR 22 [ g AR5
o RRIIBESE ] BET 2 ) iR i — 2D PR X
PR o AN, AW SR LS RATS Al N Jm ST TR
AR IS B —E B AL
PR ER AREATAEATTR 5 PR

S 3k

[1] CaiH, JinY, LiuR, etal. Global prevalence of depression in older
adults: A systematic review and meta—analysis of epidemiological
surveys|J]. Asian Journal of Psychiatry, 2023, 80: 103417.

[2] Liu H, Ma Y, Lin L, etal. Association between activities of daily
living and depressive symptoms among older adults in China:
evidence from the CHARLS [J]. Front Public Health, 2023, 11:
1249208.

[3] TangT, Jiang JL, Tang XF.Prevalence of depressive symptoms among
older adults in mainland China: A systematic review and
meta—analysis [J]. Journal of Affective Disorders, 2021, 293:
379-390.

[4] Steare T, Buckman JEJ, Stott J, et al. Bidirectional changes in
depressive symptoms and social functioning in older adults attending
psychological therapy services [J]. Journal of Affective Disorders,
2025, 369: 954-962.

[5] LiN, XuGM, Chen G, etal. Sleep quality among Chinese elderly
People: A population—based study [J]. Archives of Gerontology and
Geriatrics, 2020, 87: 103968.

[6] Ricciardiello A, Teh JZ, Lam AKF, et al. Objective measures of sleep



480 -

AR P27 2025 4557 52 4255 3] Modern Preventive Medicine, 2025, Vol. 52, NO. 3

[7]

[8]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[171]

[18]

[19]

[20]

[21]

in adults and older adults with and without depression: A systematic
review and meta—analysis[]]. Sleep Medicine, 2024, 124: 637-648.

Muhammad T, Pai M, Ahire K, et al. Demographic, socioconomic,
and health correlates of sleep quality and sleep duration among

community—dwelling older adults in India[J]. BMC Psychiatry, 2024,

24(1): 665.
Jiang JL, Li ZY, Li HM, et al. Sleep architecture and the incidence of
depressive  symptoms in  middle—aged and older adults: A

community—based study [J]. Journal of Affective Disorders, 2024,
352:222-228.

Piber D, Olmstead R, Cho JH, et al. Interferon—gamma moderation of
poor sleep maintenance and depressed mood in community—dwelling
older adults[J]. Psychological Medicine, 2023, 53(8): 3548-3556.
Tarp J, Dalene KE, Fagerland MW, et al. Physical activity volume,
intensity, and mortality: harmonized Meta—Analysis of prospective
cohort studies|]J]. American Journal of Preventive Medicine, 2024, 67
(6): 887-896.

Altunalan T, Arslan E, Ocakoglu AO. The relationship between
physical activity level and timing and sleep quality and hygiene in
healthy individuals: a cross—sectional study [J]. BMC Public Health,
2024, 24(1): 3261.

Zhou ZG, Tian XW. Prevalence and association of sleep duration and
different volumes of physical activity with type 2 diabetes: the first
evidence from CHARLS[J]. BMC Public Health, 2024, 24(1): 3331.
Zhao YL, Sun SY, Qin HC, et al. Research progress on the
mechanism of exercise against depression [J]. World Journal of
Psychiatry, 2024, 14(11): 1611-1617.

Wang YF, Yang X, Zhou Y, et al. High-level physical activity
provides protection against all-cause mortality among U.S. adults
with depression [J]. Journal of Affective Disorders, 2024, 358:
458-465.

Guo XR, Le Y. The triangular relationship of physical activity,
depression, and inflammatory markers: A large cross—sectional
analysis with NHANES data[J]. Journal of Affective Disorders, 2024,
367: 589-597.

Diao TY, Liu K, Zhou L, et al. Changes in sleep score and
leisure—time physical activity, their combination, and all-cause
mortality in The
Dongfeng—Tongji cohort study [J]. Sleep Medicine, 2024, 119:
244-249.

and older Chinese adults:

middle—aged

Li HQ, Tai BC, Pan A, et al. Association between sleep duration from
midlife to late Life and the risk of depressive symptoms: the
Singapore Chinese Health Study [J]. BJPsych Open, 2024, 10 (6):
el79.

Buysse DJ, Reynolds CF3, Monk TH, etal. The Pittsburgh sleep
quality index: a new instrument for psychiatric practice and research
[J]. Psychiatry Research, 1989, 28(2): 193-213.

Washburn RA, Smith KW, Jette AM, et al.The physical activity scale
for the elderly (PASE): development and evaluation [J]. Journal of
Clinical Epidemiology, 1993, 46(2): 153-162.

Yesavage JA, Brink TL, Rose TL, et al. Development and validation
of a geriatric depression screening scale: a preliminary report [J].
Journal of Psychiatric Research, 1982, 17(1): 37-49.

O AR ORER, L U TR AR B RN | IO A
FCHICHED]. A4, 2020,40(24) : 5280-5283.

[22]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

Cao GH, He F, Song W, et al. Sleep quality, loneliness and their
correlation among retirees in Linyi City [J]. Chinese Journal of
Gerontology, 2020, 40(24): 5280-5283.(In Chinese)

AT Mk BRIE 45 2019 ARERYT 60 & KL AR
BIEAR B i 2], Rl ASE TR, 2022,38(5) :677-680.
Wang JF, Lin Y, Chen HM, et al. Investigation of sleep quality of the
elderly in Weifang City in 2019[J]. Chinese Journal of Public Health
Management, 2022, 38(5): 677-680.(In Chinese)
EUTHE, DI RS . SRR AR A BRI B S AR A AR O
ML ARG, 2024, 44(13) :3303-3307.

Wang XY, Min B, Zheng P. Correlation between sleep quality and
depression in the elderly in nursing institutions[J]. Chinese Journal of
Gerontology, 2024, 44(13): 3303-3307.(In Chinese)

o4 R, =5, A5 TR 0 ) R A AR ML 5 B0 (i
i DRI R ST ()] VU R R AR,
2020,42(5):11-20.

He L, Gao Y, Gao X, et al. Sleep patterns and physical and mental
health of residents during the COVID-19: susceptibility factors and
coping strategies [J]. Journal of Southwest University (Natural
Science), 2020, 42(5): 11-20.(In Chinese)

Huang DD, Liu Z, Ma SB, et al. The relationship between night sleep
duration, sleep quality and depressive symptoms in Chinese elderly
couples|J]. Geriatric Nursing, 2024, 59: 623-629.

De paula rebougas CM, Ribeiro MR, Zangilorami—Raimundo J, et al.
Association  between sleep quality and depression among
institutionalized and community older People — Brazilian Western
Amazonia[J]. BMC Psychiatry, 2021, 21(1): 367.

Irwin MR, Straub RH, Smith MT.Heat of the night: sleep disturbance
activates inflammatory mechanisms and induces pain in rheumatoid
arthritis[J]. Nature Reviews Rheumatology, 2023, 19(9): 545-559.
Datzer L, Geisler P, RoBkopf M, et al. Depressive symptoms in
patients with hypersomnia measured with Beck Depression Inventory
[J]. Journal of Psychiatric Research, 2024, 179: 366-371.
Pace-Schott EF, Hobson JA. The neurobiology of sleep: genetics,
cellular physiology and subcortical networks [J]. Nature Reviews
Neuroscience, 2002, 3(8): 591-605.

Bhatt S, Devadoss T, Manjula SN, et al. 5-HT 3 receptor antagonism
a potential therapeutic approach for the treatment of depression and
other disorders [J]. Current Neuropharmacology, 2021, 19 (9):
1545-1559.

Scott AJ, Webb TL, Martyn—St James M, et al. Improving sleep
quality leads to better mental health: A meta—analysis of randomised
controlled trials[J]. Sleep Medicine Reviews, 2021, 60: 101556.
Assari S, Sonnega A, Pepin R, et al. Residual effects of restless sleep
over depressive symptoms on chronic medical conditions: race by
gender differences [J]. J Racial Ethn Health Disparities, 2017, 4(1):
59-69.

Shang QQ, Zhou J, Yao JJ, etal. Sleep duration and the risk of
new—onset arthritis in middle—aged and older adult population:
results from prospective cohort study in China [J]. Front Public
Health, 2024, 12: 1321860.

Liang Y, Li XH, Yang TT, et al. Patterns of physical activity and their
relationship with depression among community—dwelling older adults

in Shanghai, China: a latent class approach [J]. BMC Geriatrics,
2021, 21(1): 587.

(T34 496 W)



496 -

AR P27 2025 4557 52 4255 3] Modern Preventive Medicine, 2025, Vol. 52, NO. 3

[10]

[11]

[12]

[14]

[15]

Tl Z83¢, 2022, (5) : 100-120.

Jiang T. Mediating effects and moderating effects in causal inference
[J]. China Industrial Economics, 2022, (5): 100-120.(In Chinese)
KA. 5 A AL R R —— R T DI A
WTO HiER)]. £8 55731, 2021,21(3):819-842.

Zhang MA. How does trade liberalization affect People's health?——
evidence from China's accession into WTO [J]. China Economic
Quarterly, 2021, 21(3): 819-842.(In Chinese)

HEEAR, BT WS RERES AN AR A &% H A
FEASFAERESE(N]. AL ORBETSE, 2022(3) :46-62.

Wang LJ, Liu CP. Research on the integration of medical insurance
for urban and rural residents, health and health inequality for the ru—
ral elderly[J]. Social Security Studies, 2022(3): 46—62.(In Chinese)
Xz Beth, ERT . MMEBESTFAUA T R BERTTS I R
)RR, RIS, 2024,40(2) : 134-148.

Liu H, Duan XY, Wang TY. Outpatient cost—sharing and people's
health from the value—based healthcare perspective [J]. Journal of
Management World, 2024, 40(2): 134-148.(In Chinese)

ZEE. BRI T IR b ) K 2l 4 A= i o S e IR 55
PRAMEBETE]. SERENE 55, 2024,47(1):65-74.

Qin ZJ. Research on the construction of a full Life-Cycle health ser—
vice system under the driven of intelligence collaboration in the age
of digital intelligence [J]. Information Studies: Theory & Application,
2024, 47(1): 65=74.(In Chinese)

BV, AHER. MmN 2 YR RIS AT e —— T
o [l S AT R S ) DX 2R R A 0 SRS T )], 2 e R
Rl AT FAL AR, 2022,39(4) :64-75.

Yan YP, Li YL. Multidimensional health vulnerability of the elderly

living alone: an empirical analysis based on the "CLHLS"[J]. Journal
of Yunnan Nationalities University (Social Sciences Edition), 2022,
39(4): 64-75.(In Chinese)

BRBCER , S %, UBEF 55 sl N 2 S e e 5 K
FRw KR A 0] P E AR g A, 2024,41 (2):

[16]

[17]

[18]

[19]

218-224.
Min SH, Guo RQ, Cheng XF, et al. Latent class analysis and influ—
encing factors of multidimensional health of migrant elderly [J]. Chi-
nese Health Service Management, 2024, 41 (2): 218-224.(In Chi-
nese)
VRN, B, FEAR SR, 45 IRss BB AL AT R G I 55 0 3 7
—— BTG 7 ES PR IR R RG], R
%47,2024,27(7):34-55.
Xu H, Zhou Q, Zhuang WF, et al. Service reshaping: How does digi—
talization bridge the service divide?An exploratory case study based
on "Internet+" healthcare [J]. Journal of Management Sciences in
China, 2024, 27(7): 34-55.(In Chinese)
XU, JR3CN. " EROECTI AR N O 5 R
— R T =P EREBESRA LA (CFPS)]. AR,
2022,44(6):53-68.
Liu JG, Su WJ. Impacts of the Silver digital divide on physical and
mental health of the elderly population: based on data from
three—year China family panel studies (CFPS)[J]. Population Journal,
2022, 44(6): 53-68.(In Chinese)
PR22, AR, RS 55 NIRRT B MR M B i s AT
AT hE AR, 2022,25(28) : 3484-3487 .
Chen Y, Xu WJ, Tian HG, et al. Application and prospect of smart
health technologies for optimizing the healthcare—seeking hehaviors
in chronic disease patients [J]. Chinese General Practice, 2022, 25
(28): 3484-3487.(In Chinese)
Ry N S TE R ol L v G X O B A SN 2.35 138 S R W iY
IR ] RALHIBLAAL. RIAES T, 2022,49(5):56-70.
Ma SZ, Zhang DH, Pan GJ. Digital finance and the health of the el—
derly:a perspective based on the accessibility mechanism of
High—Quality medical services [J]. Seeking Truth, 2022, 49 (5):
56-70.(In Chinese)

s B H#A :2024-08-12

(L% 480 )

[35]

[36]

[37]

Queiroga LDL, Kaufmann O, Ritti—-Dias RM, et al. Physical activity
levels are associated with depressive symptoms: A cross—sectional
study of 58,445 adults [J]. Journal of Affective Disorders, 2025, 369:
298-302.

Liu S, Xiao Q, Tang J, et al. Running exercise decreases microglial
activation in the medial prefrontal cortex in an animal model of
depression[J]. Journal of Affective Disorders, 2025, 368: 674—685.
Liu Y, Zhao GR, Guo ], et al. The efficacy of exercise interventions

on depressive symptoms and cognitive function in adults with

[38]

[39]

depression: An umbrella review [J]. Journal of Affective Disorders,
2025, 368: 779-788.
Doré I, Thibault V, Sylvestre MP, et al. Physical activity motives have
a direct effect on mental health[]J]. Scandinavian Journal of Medicine
& Science in Sports, 2022, 32(8): 1258-1267.
Maddox PA, Elahi A, Khuram H, et al. Sleep quality and physical
activity in the management of depression and anxiety [J]. Preventive
Medicine, 2023, 171: 107514.

o B #7:2024-08-10



