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The chain mediating effects of activities of daily living and depression on
self-rated health among empty—nest elderly with chronic disease

comorbidity
SUI Xin, WANG Wen-chao, GONG Yun-na, JIAN Yun-long, SONG Li—qin, ZHANG Xiao-lin, MA Yong
School of Management, Shandong Second Medical University, Weifang, Shandong 261053, China

Abstract: Objective To explore the mediating role of activities of daily living (ADL) and depression between chronic disease
comorbidity and self-rated health in empty—nest elderly, and to provide a reference for improving the self-rated health and
quality of life of empty—nest elderly. Methods A total of 3 542 empty—nest elderly aged 60 years and older from the 2020
China Health and Retirement Longitudinal Study were selected as study subjects. Spearman’s correlation analysis was
employed to explore the associations between chronic disease comorbidity, ADL, depression, and self—rated health among
empty —nest elderly. The Process 4.1 plugin model 6 in SPSS was used to analyse the mediating effects of ADL and
depression on the relationship between chronic disease comorbidity and self-rated health among empty—nest elderly. Results
The direct effect of chronic disease comorbidity on self-rated health among empty—nest elderly individuals was statistically
significant (8=-1.2397, 95% CI: —1.4139~-1.0655), the separate mediating effect of ADL was statistically significant (8=
-0.159, 95% CI: —0.278~-0.079), the separate mediating effect of depression was statistically significant (8=-0.160, 95% CI:
—0.214 ~-0.115), and the chain mediating effect of ADL and depression was statistically significant (3=-0.073, 95% CI:
—-0.094 ~-0.056). Conclusion Chronic disease comorbidity can directly negatively impact the self-rated health status of
empty —nest elderly individuals. It may also influence their self -rated health through the independent or chain mediating
effects of activities of ADL and depression. Consequently, it is recommended that policy measures prioritise empty —nest
elderly individuals within health interventions to reduce their risk of chronic disease comorbidity. This should involve
establishing a comprehensive support system centred on functional assessment and psychological intervention, thereby
improving the self-rated health status of this demographic.

Keywords: Empty—nest elderly; Chronic disease comorbidity; Self-rated health; Activities of daily living; Depression
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Table 1 Assignment of values to variables
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Table 4 Results of regression analyses of the chain mediation model
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Figure 1 Chain mediation model of ADL and depression in the
relationship between chronic disease comorbidity and self-rated

health among empty—nest elderly
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Table 5 Test of chain mediation effects

e SN . (95%CI) Boot SE
BRI ~1.240(-1.414 ~ -1.066) 0.089
SR, -0.392(-0.524 ~ -0.296) 0.057
B 1 -0.159(-0.278 ~ -0.079) 0.051
Az 2 -0.160(-0.214 ~ -0.115) 0.025
%4 3 -0.073(-0.094 ~ -0.056) 0.010

L B AR 1 IR R ADL—2s $1 32 A [ TR ; 15 AR 2 N
P Mg L I — s B A A PRE R B4R 3 O e i —
ADL—AB—7Zs i A A PR

3 i #

AWFFE BEBRTT ADL FIIARFEAS Mo I 5 25
HEN AR Z M A EH . FREE R B
7 MR AN O 25 B3 N B TR
F a2, JRE i ADL A28 AMARLL K “ADL 22—
TIAR” i B 2B AR X 25 B2 N1 TP f B = A ) 482
RN
31 BHRERATEEAN G FERY ALEY R
AWFFEEE R B 18 MR R e B T s s L
NI A PR T 25 S 5 2 A i e — 3
LT 2R =R . B H LRI S IRE M EF
N, 28 2 N Z 2 BEORPRIDRG i S8 X i 32
BRI I oK 0 k3, 2 3 B Rk O B AR Ak
i, dfe =2 AR RV 4D I X R AR A B R, i
st — 20 AL TR R (0 B, T3 B A8k
g L 1 REORS R T, X A B AR IR O A R
Ry AEXS,

3.2 ADL. AR = £ 2 A B 3R R 8] 3300

ARHFFE R0 K B 7R T X — R0 5 i A R 2% O
A A, B, AR A R o |, 18 MR R e
i1 ADL 5223 822 A B iR . 5 Koroukian SMUM4E
SEHEWIR R AR, B e T2

75 B N ADL SZ 81, 8 g He ) 35 19 ADL 2K B
JRUBS 2 A ARG ARERY) 5.61 43519, SR 1T, ADL 245
()75 S NAEFEIAE 3022 10 [ PP RRR L . 98 HR
L ADL 57 51 2% 3 A\ AE b 37 A 76 vp i 31 1 £
HME, TTHE N T 25 5138 AR IO AN JC Bl R, R A
H TR, [, ADL AR A 4E i i 52 i A=
TG T AL PR (R T 25 518 A F S {ERE
() B R

FLUR, AR A B AR BES 5  Ag IR ) 5
— AR EBLERAR 18 T e RE A8 1 o AR S e s L
2N AP RR B, B 9T 45 5 o R 0 e 3 —
o CAHMIE R, IATE 24 1) 2s o AN Ao
R 2E, JEIT R 2 B N A PR, IAERRER B
P38 1 NI 2 AR0% ARULFN TG BY , R £ I
LA B BB TR AR AT S I A, BN B
PRANE BT BEFRE  TACH O R R D0 HE S PR i
BT, NS0 [ FRABERR I IFA
3.3 ADL FedpAReg 4 X P AAER  JUNEZENZE,
PIFEAR G T HAEh TR 8| =48 i, B = DUA4 AR i
ZIAIAYIISE o ASTFFEIGE T 25 S A 8 v i —
ADL—HHl— H PR X —85 P A B8 42 . ADL A1l
PIABTE N M g X 25 S F DA FREBR O 1 52 il
R 4% R P A1, ADL BB 8% 171 1) 520 2 4F A4
ARG . Bk, 28848 N H ¥ ShRe )1 R I,
H B, & RECEAE A 2, e 1
PETC BB MRS 25 30— 2 A, S8 A
TEREAR . X T BRI R Ry s B NAEPA T B AR AR 1
TG Sh R T I PR, 3 R D R e 26 S8 1881 TS B A
ek TS ) 1 SRR

AT G AR g ) e = b AR G A M A R T
I S B PR R — AR AR SR
M AEAS R 2, IS (A48 1 06 RO AR S A 1 B
Ty 2R, T e S B HE A 4 0 0] R SR A S R A 34 , T
RENG B AR A AMBHEIR AT IR e =T B A TR
R RAHIE I (B AR ] REAL T — A sl SRR
TN B AT, AR F 2R sS4 . ABFSY
AT FFAE—LE JR R, 55—  ANBIFST MR T TR 5T, TCTk
W AR B2 A R SROC R, MELATEA T R SR T 5
5 B R A 7 S PR R AR R AR A A
BRI

BT LRZES , EEIBOR 2 R 2 HE AN A
TS5, F LU RE VA 50 BT T A%
OISR R . BARBR . (1) WARFEIEZE Tk
JR 55 MLAAEE ST “ ADL+ SR BB PEAG AL , 2 1 0
TIIREAZADURICo BHLR 1 v RURS: A, 1 L A R
A S A R S A TRV IR (2) HEshah XA IR 55 0 25



146 -

AR P27 2026 4557 53 4255 1 1] Modern Preventive Medicine, 2026, Vol. 53, NO. 1

b, s g N tn] R ae 2k S RRE SR T . (7]
I, P AR HEAAG I H AP i BRI AL OB A
TR B MR — B AT B [ T RE AR S5 19 4 SO
IFERYERA IR, (3R SRFECR L i AE ™
R, B A REHESh AR N BB AT FiA 2 5 1)
e g5 A, sl A IEURLEL S8 ] RE S LR 5 (4)
GEIRMC B b O Yo R as S AR O B I I
Y BhATRI D AR A AL S5 B, e Sl AT R
(R A A X PR

FEMRER AT 5 e

SE 30k

[1]

(2]

[31]

[4]

[5]

[6]

[7]

S U e 7 S 4 PO o S NG SRR DA ) 2
Wi LA R AR F A AR T 00 (0] o T e B 5 A
2025,33(1):22-28.

Wei PP, Nong XX, Li C, et al. The influence of chronic diseases on
the Life satisfaction of empty nest elderly and the analysis of the
mediating effect of depression [J]. Chinese Journal of Prevention and
Control of Chronic Diseases, 2025, 33(1): 22-28.(In Chinese)
ZESE i, ZRNG . ELIDE A X s B AR I 5 i —— R TR
I — AT — BASURLAL A S AT()). A FFSE, 2024, 48(2):60-74.

Li JB, Li Y. The effect of Internet use on the health status of

Empty—Nest older adults: an Age—Period—Cohort analysis [J].
Population Research, 2024, 48(2): 60-74.(In Chinese)

TR ORI BT ) MV 43 DG BC R (A8 P e X T
AR NZAAERCRBL AR SE [ B 51k4r,2024,37
(1):85-91.

Li YJ, Hao XN. Research on impact of multiple chronic conditions on
multidimensional health status of elderly People in China based on
propensity score matching [J]. Medicine and Society, 2024, 37 (1):
85-91.(In Chinese)

AL, BOOKR, SRR, 4. JRE o AR M R IR
IR A SR U B R AIE S (0], BRI B2 %, 2023, 50
(19):3589-3593, 3648.

Lai JJ, Huang YQ, Ma CQ, et al. Study on the developmental
trajectory of depressive symptoms and influencing factors of
middle—aged and elderly chronic disease co—patients in China[]].
Modern Preventive Medicine, 2023, 50 (19): 3589-3593, 3648.(In
Chinese)

JCHITT  FEIIAE 25, 55 WA A X A A St
BN SHATHLAEC R (1. P EAIETA 2024,40(8):
943-947.

You LQ, Guo LH, Li N, et al. Relationship between comorbidity and
comorbidity pattern prevalence and mobility function among
community—dwelling the elderly in Zhejiang province [J]. Chinese
Journal of Public Health, 2024, 40(8): 943-947.(In Chinese)
JEIESC, BEELTE . A8 P g X v [ A AR DG A= i o it
PORZIBIESEL)]. A5 K%, 2024,30(1):120-128.

Shi BW, Xiong JY. Study on the impact of multiple chronic
conditions on health-related quality of Life of Chinese elderly[J].
Population and Development, 2024, 30(1): 120-128.(In Chinese)
Luo H, Wang T. A network analysis of anxiety and depression

symptoms among Empty—Nest Elderly in China [J]. Frontiers in

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Psychology, 2025, 16: 1667813.

TR, B, m K, 55 RIEZEN B HE ATl 5181k
o AR AR ) OC BT ()]. R 54125 ,2023,36(8):
123-128.

Xing XJ, Wang J, Gao T, et al. Analysis of the relationship between
activities of daily living in old adults in China and chronic disease
comorbidity and depressive symptoms [J]. Medicine and Society,
2023, 36(8): 123-128.(In Chinese)

IR, 2RO R 4. T ERRIARRLEE o AR AR S
P 3 R DL (D). PR ASE TR, 2024,40(8)
948-953.

Li QF, Yan YL, He YH, et al. Chronic disease comorbidities among
middle-aged and
depression levels: a network analysis on 2018 CHARLS data [J].
Chinese Journal of Public Health, 2024, 40 (8): 948-953. (In
Chinese)

TG, I B A LI X s B AR
Wi—— H & AR TG SR Ak 2 5 EECrh A e 0] 3
R EE,2025,52(1):86-91.

Wang WC, Feng XC, Xian GW, et al. The impact of Internet use on

elderly Chinese population with different

depression among empty nesters: the chain mediating role of
activities of daily living and social participation [J]. Modern
Preventive Medicine, 2025, 52(1): 86-91.(In Chinese)

e[ BRItk BT, 55 FREARRT L B4R H PR R B
BN Z )], BB B2, 2024,51(1):71-75.

Xian GW, Chen LY, Zhao H, et al. Analysis of self-rated health
status of the elderly and influencing factors of in rural areas of China
[J]. Modern Preventive Medicine, 2024, 51(1): 71-75.(In Chinese)
B RELIE L AF . R TITAR X A S A
BUIR B HGEm R 2], PR 54145,2024,37(6) :30-36, 79.
He SS, Wen HJ, Hou JM, et al. Current status and influencing factors
of life quality of empty—nesters in Harbin Community [J]. Medicine
and Society, 2024, 37(6): 30-36, 79.(In Chinese)

ST BB IR, #R g, A5 AR IR e AR M A
P RRRIC Y52 0 15 TR AR RS IR 2GR A 1 22 o A VR
(1. B PA A, 2025,42(8) :955-960.

Zhang XM, Zhao XY, Guo RR, et al. Influence of health literacy on
Self-Assessed health status of Middle-Aged and elderly patients
with chronic diseases based on the multiple mediating effects of
Self-Efficacy and medication adherence [J]. Chinese Health Service
Management, 2025, 42(8): 955-960.(In Chinese)

Koroukian SM, Schiltz N, Warner DF, et al. Combinations of chronic
conditions, functional limitations, and geriatric syndromes that
predict health outcomes [J]. Journal of General Internal Medicine,
2016, 31(6): 630-637.

TIbe SR, K, KA. H R A IS TG B RE T X8 M
AR AT BE 1 52 M) ——Hk 23 2 5 MM AR i 4 =X b A 2800
(1. BARTBIEE2#,2024,51(19):3576-3582.

Feng XC, Wang YQ, Wang X, et al. The impact of activities of daily

living on cognitive function in elderly individuals with chronic
comorbidities: the chain mediating effects of social participation and
depression  [J]. Modern Preventive Medicine, 2024, 51 (19):
3576-3582.(In Chinese)

Su P, Ding HS, Zhang W, et al. The association of multimorbidity and

disability in a community—based sample of elderly aged 80 or older



AT =

242026 455 53 %55 1] Modern Preventive Medicine, 2026, Vol. 53, NO. 1 °

147 -

[17]

[18]

[19]

in Shanghai, China[J]. BMC Geriatrics, 2016, 16(1): 178.

Yan Y, Du Y, Li X, et al. And depressive symptoms in Chinese
elderly: evidence from the CHARLS [J]. Front Public Health, 2023,
11: 1017689.

TR, e 22 s K AR S R4 SRR S
PR A SRS ()], 4 B2 R, 2017,33 (1)
37-40.

Meng DJ, Xu GH, Cao LL, et al. Correlationship study between social
network, depression status and self-rated health of the community
elderly [J]. Nursing Journal of Chinese People's Liberation Army,
2017, 33(1): 37-40.(In Chinese)

T BIIRAE  DROCER . HUR AIE TR SRR I AE T AR

[20]

SRR TR A ROV ()],
2025,36(4):12-16.
Jiang S, Ge HJ, Su WY, et al. Mediating effect of activities of daily

LA 5 Wy B o

living between pain and depressive symptoms in Chinese elderly[J].
Journal of Public Health and Preventive Medicine, 2025, 36 (4):
12-16.(In Chinese)
Liao MS, Zhang XS, Xie ZQ, et al. The mediating effect of Life
satisfaction between daily living abilities and depressive symptoms in
the Chinese older People: evidence from CHARLS 2020 [J]. Front
Public Health, 2024, 12: 1393530.

Yofs B #7:2025-07-23

(E#% 81 )

[13]

[14]

Jiat,2023.

Ministry of Agriculture and Rural Affairs of the People's Republic of
China, National Health Commission of the People's Republic of
China, Market
31650.1-2022 National food safety standard Maximum residue limits

State  Administration  for Regulation. GB
for 41 veterinary drugs in food[S]. Beijing: Standards Press of China,
2023.(In Chinese)

LB, SR B A BT G DA K PR A 3 )
(1. ARy BE 24k, 2002, 36(4) :278-279.

Wang XQ, Wu YN, Chen JS. Issues in the handling of low—level date
in food contamination monitoring [J]. Chinese Journal of Preventive
Medicine, 2002, 36(4): 278-279.(In Chinese)

FAO. WHO principles and methods for the risk assessment of
chemicals in food[M]. Geneva: WHO, 2012.

P54 3875 22 55 pUar AR REG IR & T B R
e e R xR ) BRI TR R, 2021 (8):

[15]

[16]

123-128.
Tang RY, Cai J, Guo XL, et al. Residue hazards and safety control
measures of antiparasitic drugs in livestock and poultry products|[J].
Heilongjiang Agricultural Sciences, 2021(8): 123—128.(In Chinese)
PRI, PG DA Iie 5t e AR A X B v 9 5 R T PR LR
WEFEON. 226k, 2021,55(12) :45-54.
Huo MX, Sun L, Hou YX, et al. Study on the elimination of diclazuril
residues in Eggs [J]. Chinese Journal of Veterinary Drug, 2021, 55
(12): 45-54.(In Chinese)
XUEH , 25157, M3, 4% . Monte Carlo FEALU Tl i iP 4R
EORREE B I HE AT A (). Bk Tk RHE ,2019,40(11):
223-228.
Liu QY, Li HY, Rong YT, et al. Probability assessment of dietary
exposure risk to Aluminum in flour foods by Monte Carlo simulation
[J]. Science and Technology of Food Industry, 2019, 40 (11):
223-228.(In Chinese)

W #E H A :2025-08-17

(EE%H 122 1)

[15]

[16]

[17]

[18]

policy of digital therapy for chronic disease [J]. China Digital
Medicine, 2025, 20(4): 97-101.(In Chinese)

Leigh S, Ashall-Payne L, Andrews T. Barriers and facilitators to the
adoption of Mobile health among health care professionals from the
United Kingdom: discrete choice experiment [J]. JMIR Mhealth
Uhealth, 2020, 8(7): e17704.

A SCHE L XU R BT S R S A
ST ARG LTI, 2023, 15(12) - 8-11.

Shi WH, Liu T, Zhao YM. Application and development perspectives

- PEE

of digital therapeutics[J]. Chinese Journal of the Frontiers of Medical
Science(Electronic Version), 2023, 15(12): 8—11.(In Chinese)

Wang T, Huang YM, Chan HY. Exploration of features of Mobile
applications for medication adherence in Asia: narrative review [J].
Journal of Medical Internet Research, 2024, 26: e60787.

A IRFINL, BN, . IR I 35~75 2 AR LR

[19]

[20]

SRR ISR JRYT R R S R 2 AT
BE2£,2025,32(5):534-540, 545.

Shi XY, Xu LL, Li XP, et al. Prevalence, awareness, treatment and

1. SH B

control rates of hypertension and their influencing factors among
residents aged 35-75 years in two cities in Qinghai Province [J].
Practical Preventive Medicine, 2025, 32 (5): 534-540, 545. (In
Chinese)

Jin XR, Zhang YM, Zhou M, et al.An Actor-Partner interdependence
mediation model for assessing the association between health literacy
and mHealth use intention in dyads of patients with chronic heart
failure and their caregivers: Cross—Sectional study[J]. JMIR Mhealth
Uhealth, 2025, 13: 63805.
Leung WKC, Yau CYC, Lam SC. Facilitators, barriers, and
recommendations for mobile health applications among Chinese older

populations: a scoping review[J]. BMC Geriatrics, 2025, 25(1): 396.
W #E B #1:2025-05-24



