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Abstract

Objective: Based on the network theory of mental disorders, this study aims to explore the network
structure characteristics between activities of daily living and depressive symptoms among older
adults. Methods: A total of 7441 older adults aged 60 years and above were included from the 2020
wave of the China Health and Retirement Longitudinal Study (CHARLS). Depressive symptoms, basic
activities of daily living (BADL), and instrumental activities of daily living (IADL) were assessed us-
ing the short form of the Center for Epidemiologic Studies Depression Scale (CES-D), the BADL scale,
and the IADL scale, respectively. A symptom network was constructed using the EBICglasso model,
and key nodes were identified via centrality indices. Additionally, network differences were com-
pared between different depression risk groups. Results: The detection rate of depression risk
among older adults in this study was 38.4%. Significant differences in depression risk were observed
across household registration types, genders, and marital statuses (all P < 0.001). In the full-sample
network, “depressed mood” (CESD3) exhibited the highest strength and expected influence (1.850
and 1.556, respectively), making it the core symptom. “Doing housework” (IADL1) showed the high-
est betweenness centrality (2.792) and closeness centrality (1.862). Subgroup analyses revealed
that among those with depression risk, “doing housework” had the highest strength (2.166) and
betweenness centrality (2.999). Conclusion: There is a complex network association between de-
pressive symptoms and daily living abilities in older adults. “Depressed mood” serves as the core
psychological symptom, while “doing housework” acts as a key node connecting functional limita-
tions with mental health. The network structures differ across depression risk groups, providing a
theoretical basis for precision interventions for depression in older adults.
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1. 5|8

HE 2024 FFEK, A 60 L UL EZEND 31,031 HAGHE AN 22.0%), 65 4% KL L 22,023
TIN(H 15.6%) (%4, 2025). BEEFREK, ZHENREBENGSREBRFTIR, HdfEd, O
FR ) R A R ™M R, AARAE A A N 5 WL O BB RS 2R T 2 — M 52 B2 R .

T FEECRE IR 2 W R T AMACH RS, UM AE vz 4s, EBONE B A L TUAE ) @i(Yuan et al.,
2023). CVERFFIESE, Z4E N H % ARG SIHE /1 (activities of daily living, ADL)FI45 % 5 FIAREIRAFAE &
FERIME,  [F XA AN AT RE RS B B EOR G 5 2 — (BB R 5, 2024),

ADL % 7%~ BADL 5 IADL. 3£T CHARLS ¥ (RS Wi i 50 8o, fE4E BADL 2[R 5%
IADL SZ[RAIEFEN, HAPAR A A R B3 5 TIE B RE 1R Z BRI AR (Liu et al.,, 2023);  Hh A 7iidt
— R W], ADL ThfgREms nf LA 2w #AR K P S K B R R

A0 WX 48 BE i (network theory of mental disorder, NTMD) A& #4975 H 220 7T $ 4L T — BT it 77k
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WHLS . ZIRAR PO 1 2 IR I AR T SN AE AR DLk, 170 A2 38 5 R T (A L ik
KRG, AR — A REE B BRYERF I R A N4 R Gi(Jones etal., 2017). JTEER, WL 5> HT1EZ SR
WA S TR EZ A, MR,  “EEIRTE” AL TR MO E, RAER S
SR Z TR IR 2 18] A% 3% Hh 2 %5 SS B0 FH (Feng et al., 2025b). FEFIFREZEN OMBE L. 2
R RESINER, AR ADL -4 5 -5 ELAARSDARER 2 18] AR AOW I £ 2854, RS [F) 3 45 4 R AR A% O
W X TFRHEHE. 2 ENTIESR, BAEZENIEIR SN ES S S5 L.

A7 FHT CHARLS 2020 4E4=[EACF M H¥5, UL BADL.IADL Fl CES-D [ 22 4N 4% H N RI48 15 45,
K EBICglasso IF U AY = 7 IR R A S I 2 2854, B PE: (1) #anEF N ADL SHIARIEIR 1) /5 2% S5 K
HE, R EIR ;s (2) LA TCAMAR RS 2 A5 NAE L8 ZE R R AR O bR R bs 0 25 5 o R 70 45 SRoKs 5
LR OB R T TR AR A, NI T DIRRIRIL 73 2 1T TSR ms o 5 2 I SR AR 4

2. 5%
2.1. #ik

AW TR B AR R > 60 % 2 NAEAPIGR I i RS BEALE S04 : IRB00001052-11015),
FRIEREN(67.66 + 5.80)%, Hr Bk 3874 N, LtE 3567 Ao HEBRFRMEWTT: (1) KEEAZRE(BADL.
IADL. CES-D %k ENFESRRAEE s (2) BREA BEA IS5 B A SO #2009 (0 3MARAE « £ REE . K
PP ZERESE) s (3) HIREA LA SR (BT /R KM ERIN  E iR . PR ICIZ R ) E . AN
BRFEAR 7441 N

2.2. HERSB
—M N D Z S, RN P ORE. REH B,
23. METH

2.3.1. REPOHEER 10 TE KR (CES-D)

ZE R CHARLS A ILAE 10 N4 H(Andresen et al., 1994), Hirh 2 AN H PP FRBL G 45
5, HR 8 MR H EERMUHMAELIRGE . X HYRA 4 2ob 07, EmiasE “IRADEURAE A
(<1 R)” “BRZA~2K)” “BHREHERA LRI EG~4 K)” D& “REB G~ K)” . AT
ARG E, R U B 3 s o A 1~4 23 AR 1S 46 2% B R B R a1 77 UAb 3
HERLPTEEN 10~40 5, KSR SRR A E . fEMZ T, S ER% H &g —
1T, ARERM 10 N EF/NEOUNG . FRELES . B R % AR A
B EAD . REARREAG . MiER. AUHMUER . JCE ) il Ay 48 CESD1~CESDI10. % R 1AW 5 1)
Cronbach’s o %4 0.779.

2.3.2. BAXREEEERRESI(BADL)

ZERAHE 6 Nk H(Katz et al.,, 1963), IXE8 o] 1) A1 2 T4 A Ay A WAE: A HEEATS AT BL5E
B A WAETR AR kR, AT 1~4 73 (3UE, BADL WS/ TE M 6~24 45, 308k =22 B
HEAHFETEER I ZE . AERR 6 MEHEFEAR. Bt HE. ERNIR. il HeE ) 7E R 25
Mreh 4y Sl dr 4 8 BADL1~BADLG. iZ&ERAEAHT 7L HH) Cronbach’s o %08 0.658.

2.3.3. TRMA¥EEERIEEIADL)
ZERRBIEARHE LR 6 N2% H(Lawton & Brody, 1969), X% @l KR 55N %A KME; A
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AT AT DASE s A INHMETR B B ke i 2l T 1~4 730 EUE, TADL fLE s30T 6~24 73 2 1],
B SR B TR H W AT IR SN R IR . AR 6 MR H (XS MR 1), IR . 2.
FT HLE)TE L% M1 1 43 T3l 4 44 N TADL1~IADL6. % & 3R 1AM 7T #) Cronbach’s o 20N 0.664.

2.4. GiHESW

AW TR SPSS 27.0 #ATEAE G i A R AL R D7 ik 2 R 5 . THEEOR DAL (E Ay ) #RoR, A
[ HCBCR A 2 k. T ERVF AW R IR0, AP AL DY 40 A2 23 M(Qu, Qa)]HEATHiiR, 2 1A]
7 ¢ L AU% ) Mann-Whitney U fv38 . SEMH/KFEOEN o = 0.05, P < 0.05 A% R BEH SRR L.
ILFJTE M Z PR A Harman S8 7RGS0 ARAEER T 1 AR ALE—A, BB AR TR
(R TT 22 A 5 EE/N T 40%, WA 38 A7 A8 ™ B AL R 75 v 22 (R AT REVE SR/ o #HfE CES-D &R S50 K) 73
B ICHAR AR AFE . SR T EBICglasso HI% 1] /2% 43 #r(Bootstrap = 1000 )45 7 % K 1 2 18] B B &
KRIL, FEXE - JOHIAR RS PR A BEAR AT 7 o PE LA . B 42 SPSS 27.0 Se bt kW2 o #i fa, A
JASP 0.19.3 SEIRM 2 i RRAL S O AR AR B THER,  DAERUE 7% B P . FEREAR X 28 mT Rk B o
FEAR (AR DRI TT 1] LR X 43 2L AR A R OGHG, W CAARFRIE IR SGIE s SCIRTABE U ph 2k 2% AH 41
PR, WU R R E R, B ERGERGG (55 RIHE, 2020) SRR O S e H 5 I 2 b AR AR 1Y)
BRI, drbEiR s, EEEREE . PO e bR G 5 (strength) . B2 H 0P (closeness) R A
Frty: (betweenness) o

3. ARER
3.1. IR STt

AR FEILNNA RFEA 7441 4y, FEAP AR RUBAS H 2R 38.4% (2861/7441). $4& )7 H128B 43 b, ARl
FOEAER R AT N 43.1% (2310/5358), AERN T H#E N 26.1% (321/1229), Gi—HE ) H#EH N 26.9%
(230/854), ERAB LR X (2 =176.069, P <0.001). RN, BiEEAEFRN 30.6% (1187/3874),
LN 46.9% (1674/3567), Z5FA SR X (¢ =216.0, P <0.001). Z&EH AN, AHBE KL
HH 36.1% (2163/5996), ToAEIRH N 48.3% (698/1445), #FA G X (¢ =73.597, P<0.001). W
1 fross

Table 1. Comparison of demographic variables between groups with and without depression risk among older adults

# 1. BFEAANOZZEEA TR LE B R 575 LR

UNEEZS, Pae) TEHIAR R :(4580) AR RS (2861) v 1H P1E

gl 3048 (66.6%) 2310 (80.7%)

A= E~yit] |34 908 (19.8%) 321 (11.2%) 176.069 <0.001
G—RERAO 624 (13.6%) 230 (8.0%)
5 2687 (58.7% 1187 (41.5%

3] ( ) ¢ ) 208.235 <0.001
& 1893 (41.3%) 1674 (58.5%)
H 3833 (83.7% 2163 (75.6%

A A ( ) ( ) 73.597 <0.001
o 747 (16.3%) 698 (24.4%)

3.2. $PHRXLBE RYLE B ZE S LB
A FIAS AU 2H 5 TE AR XU 41 7E BADLAIADL & CES-D B4y _EZ 545 B A 4iit2: 7 X (P <0.001),
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A7 AUV DRS485 5 25 vy T A RS 4L e 2 s

Table 2. Comparison of total scale scores between non-depression risk and depression risk groups (M (Q1, Q3))

2. RHMERML LA S BB E B3R B ST EEEE (M (Q1, Q)

RS 4151 M (Q1, Q3) Z1E PiH

TEHIAR R 6.00 (6.00, 6.00) —22.543 <0.001
BADL

A HIAR R 6.00 (6.00, 7.00)

TEHIAR R 6.00 (6.00, 6.00) —-22.765 <0.001
IADL

G R AR 6.00 (6.00, 7.00)

T AR AR 5.00 (3.00, 7.00) —72.798 <0.001
CES-D

A AR R 15.00 (12.00, 18.00)

33. HEFERES

i jd Harman H5 REGIR 04T K050 A B3R 1 2% H AR RN - A CR g RS ), Rit— 250
iE, 43%%F BADL. IADL, CES-D RN, FREUHEERT 1 MART. 46 2 HEFEWEHE,
B AR Z R R — A mEN BEEW . SGRERSERE —H T ZTiET 40%, H9+ IADL
FHEERT 1 FIAR TR 2 NCEE— 75 Z0THR%E N 37.895%), CES-D FHEE KT 1 MIARETH 2 4
CGB— T 77 ZTTHRZE N 38.509%) - BADL £HEE KT 1 AR T N 1IACGE R T 7 ZTHRE N 37.768%)
CRA AW F T mEA T, SRR R AR .

3.4. PIE AT
34.1. Z5 A IADL, BADL, CES-D BISEIRRILE 47
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| eHH%
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Figure 1. (Left) Symptom network of IADL, BADL, and CES-D among older adults; (Right) Centrality indices of the symptom
network of IADL, BADL, and CES-D among older adults

E 1. (&) ZF A IADL, BADL, CES-D HJEIRM%E; () £ A IADL, BADL, CES-D ERMLEEIF IR

GERLILKE 1 S5 R R IEM 55 2 F IADL]1 5 TADL2 (R3%E#40 5 % K(0.446); H:kN CESD5 5
CESDS HIZEFAN F(0.345); 7E fiAH 58 R B CESD2 5 CESDS [ HALE (-0.064) 5 K - F100 14 (centrality)
S3Hi18, CESD3 [T (expected influence, EX)FEE(1.556)F1 38 B 15 40(1.850) 5 =, i B 3L 5 Hidt i
KA BARMIAHDE, R OREIR . TADL A fm B R AP PR 2, 405 2.792 AT 1.862,
X T B b TR 0 At B - A K
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3.4.2. BEEHMREEZLEA IADL, BADL, CES-D HIEERMLEHLE 54

SERIIE 2 KB 3 R R IR XS Z A NMER N4 . TADL1 5 TADL2 FIEHAUE K
(0.440); VXN CESDS 5 CESDS f1i% B4 #(0.318); CESD3 5 CESDS I H:AN H J(—0.079) 47 1E fiAH
Ko FEH IR ZENHIEIRM 2. TADL1 5 TADL2 HIEEALE0.422) 8 K, Hik/E CESD9 5
CESD10(0.302); {Efikio%5% R B CESD2 15 CESDS WA E (—0.120) 8 Ko HH Lotk A1 45 H TS FAT X
B 2H TADL [ FUA R (2.120) R85 (2.057) F Kt i, BADL2 [+ /i v o M5 40 (1.828) gz Lo 1tk 4
(1.220) 5% = A AR A2 TADLT P FAREmaFE £0(1.994) e, AT S s PIBmEE . oA oo PR A
O ERREL AN 21664 2.999. 1.939,

Figure 2. Symptom networks of IADL, BADL, and CES-D among older adults with and without depression risk (Left: without,
Right: with)
2. BRAEBXEEZEAN IADL, BADL, CES-D BERMSK(EZ: &, A: B)
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Figure 3. Centrality indices of symptom networks of IADL, BADL, and CES-D among older adults with and
without depression risk

3. BRIEBXMEZF A IADL, BADL, CES-D fEARMIZEHIHOEIEIR
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4. g

BFERMZS R, CIEEIRTE” BTSSR e, SR IEREREAS ADL HIAR 28 A% O O BEIR s 1AT Al
K57 BA RS O R O, BB Th RS2 IR ) FAR T AR R R 1 AR T R T Ok
BAMFRAEH (Sunetal., 2025). WM BN, AMHREEHS “MKS” KA RREER PN, &
BRI AT R AEHDACIRAS R R AR E IR, )R8 AZ RO B (g FR I B PR 4, X 5 DR
IS ST 2HL (49 19 265 53 BT iE 9 45 RAEAR —F(Yu et al., 2024).

4.1. B IERAYIR B B HIGRE X

AR LT, ISR ARm KR S TR, RSN N WA DA SO g
FERI RS 1. X — KIS Feng 45(2025a)KIBF R AR — 5, BB “IE4 K% 7 IAE ik ADL DjRg=
PR« AFHZIHE S B 5 AISRE IR O 48 RO A% CofiER o B P 2 R IDR 25 (2025) 3 1 ] — Kt i B, “ T 4 (Rvk
5 CRRBTCIE RS AR TE 7 S NAHRIER M 28 AR ORFE . AIRIRJZ T, “ IS SR AIKTE” VR HIARYE 1%
LiZWikrE(Zhou et al., 2023), RO PR RE B 58 DI RES2 IREERIE,  FF 51z 520 i) 2 o L AhhE
IR(Savelieva et al., 2021). fEZFANFEH, TIREZMRSREE BRI N #LA WD FARTE T B IEG, 1X
S AT AT S R B IE 28 KT% , AT I SR IR AH B0, 5 R BRAR MRS . ICRUBEAE — R AR AH OCIE
JR(Fan et al., 2025).

4.2. IADL B9z L Ae5FmEl s

AR, “MFKS7 Kot S b ok Bm, IX RV TR 52 FRAEIR 17 X 2 HoAth
WAL PR P AR AL, T USRS R — B, kS OIS RS ADL R 9 45 1) AR 4R R (L
etal.,2025). MAERINLHIRE, RSN FRROER .. 2SS ZEAMELMERHFE RS, XA
AN E BN A0 SE R A, I T BE S IS AR S R PR B IRALRRIER, D A AE Vg Bl
(Yoon & Jee, 2026). {EfHERENIE, KA /132 M5 T BADL Z4i M (Royall et al., 2007), Z&ZH AT
RESEIR I F AR, RO T I F1 A b e BT AR PR R BE A5

BT ERRI, 1K RS E T BARMCOA UL R SNE 58—, [ R TCAAR SR R 55
% IADL Z RPN, X AT SRS KSR RIS 3 (U022 4 50 18] 503 0), (A B BB oo 2 i (n
B i, 4Bh L), DUIEZIIRERER. WS &ITE. £, MTFoammxgmzAN, KA “Ihik
- KA T o (1) DMESIRE L0, SINRTTR AT N T AT NS, siigbs 5
A B 25 RE I IE R SR 2 AME D) (2) BISER S IX — MR RAT B, WTHES i SR (s T8
P ARCE ), BEESGE T ETER, VI “ ThRESZ IR A5 RTE — R8T N—Thae i — D N 1)
. =, BUREH, ¥ IADL {HENNEFEMATHE MBS, & “MKS” BIifEs >2 51
A WAEEATIRT SR BA B, U E 38 315 46 0Pl 5 1 2 ThRESCRE, sl R R SARRA . mrml v
FEX T

4.3. BFHHRMBE I LH B LR HFAEE

P N BIRER N 28 AR AE B B 28 e e Forhr, AR S5 AEAG FIATS XU SV 25 @ Bt B v ) v
I PERNSREE, 3 T A FEAR 2 AT —REIR(E 4, 2025). IX—Z5 R, X T & H IR
AR EE N, DhReZBROUH R T RM: H 8 A5G s 68 /152400 S VATREIR IR RS S0 R 1%, DhRe s IR IR
FEANAR I JE 5, AT e S Sl SR B A 4k 35 5 i (Safer et al., 2023). Borsboom (2017) & B RS H15557 94
gerh, —ANRERBOEOE 5 T RE 215 MR, R A FLB0E, TR E RAERRIRES . 3T A AR R
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NS, DIResz MR- SRR 52 BAEFH AT RE CE i B R EE . DhReZ IR 28BS H 31
HI5S, BET A E AL HOAR I FEAS H S S AL S R 7T, DRI ThREREIR (Yan & Li, 2025; T ANEN, #10
H, 2025).

4.4. HRBRESAKSE

KW FAFAE— € RBR . 25—, BEWTISTT N AR RAHERT R PR X2 50 B 28 T mAH OCHE RS, Frddios
() “OREC” ARSI TRIRB R . B, SCREIrERT “Bus” “f&H7 “BiR” “XAER” SRk,
PR FET WS HIRHESE T S rH AR G HEHERT AN SR R RE, TR SRS R R % wln,  “MK %7 fe
JIFEYE “IEEKIE” 2P ER, BIATER E v ReAH e, (HH 7 w5 i RS A 7
NI HAR I IE 25—, ADL S3RA5 BEAm 0T 25 S M ROTE £ 8200 . A0 55 - BADL A1 IADL ] Cronbach’s
o REAE TR WK KT, X AT RESI N — @ WM B R 22, BE 1 S22 A KRS Al o ARSRAH 52
HEAFAE S FE T i LR v AT BUSE A, 01 5 B A5 BE B AR IR 2% H G BT N 4%, B izOah
MREME. F=, RFEHEG T EERAFNCIZAHESER I ZEN, BRG] TIRANE, HE—
FEFERE PR TSR e VE . ARSI AT AN B . A SRR A OO B, P
P, RO T AT ) X 28 A, R S R G 1) DX 2 43 AT B 58 S s WX 28 A5 8Y - DB ADL S50 ARREIR 2
V] £ B8 SR 7 1) S He B A8 A

5. &t

AW FAFH IR S50 58—, ZHFN ADL fIMBAEIRIMEs T, “IE k%7 R OEIR, SRR,
RAENEHE NN S TR E 28 5, “M %7 ot SEEn b ottiem, g
THRE S PRSI O SRR 2, XA 2 N MBS S5 RE 0 BRI, w3 I PG 4 VPl ok 2
TINRESCHF o AWHTCRAM S DT ER7R TEEANDERE 5 LB R E 22 K0, AR, K
THRM T 2% RKRWIFRAFMZE M, iU ADL SIHECER A9 R T5 A L HBh &2

ELWMEB
FRAE R 2B N SCHE R BRI H (K'Y 202102).

SE K

SRTE, EAH, =0h, S1ENE2020). AR E RIS e SN . O BRI SR 28(1), 178-195.

THENN, AENTEQ2025). ZFANH A HIEERE S AR ZAFINAE 255 RN TE. A E 0P FEZ5, 39(6),
502-506.

WIRE, Tk, EK, EH, BEE, P, 50024). HEEFESIGE5HE MR LR 24 N H T fE e ——
4 SRR B AN, AACTIBTIE S, 51(19), 3576-3582.

HEREE, A, SkiE, E2E, BR2025). ZENIEERI K ST 5. B0 EFIAFZFZ R ZFZIR),
25(5), 460-466.

ASWIPE, TR, 2Rk, EB, B4y, K3, 252025). TR TER CEIIARE N S0AER IR 82 0 R 2R K R 4%
FFEHETE, 39(24), 4095-4103.

R #5(2025).  €2024 SEEEFZRFW R EATRY KA. L@k p. 1.
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