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Longitudinal association between social isolation and frailty

in Chinese middle — aged and older adults
JIANG Yu, JIANG Chen - yue, CHEN Na
School of Public Health and Management, Nanjing University of Chinese Medicine, Nanjing, Jiangsu 210023, China
Abstract : Objective To explore the relationship between social isolation and frailty trajectories, and to provide evidence for
Based on four waves (2011 —2018) of the China Health and Retirement
Longitudinal Study, 7 805 adults aged 45 years and above were included. Latent Class Mixed Models (LCMM) wereapplied to

targeted interventions and healthy aging. Methods

identify longitudinal trajectories of social isolation and the frailty index. Multinomial logistic regression was used to analyze
factors associated with each trajectory, and conditional and joint probabilities were calculated to evaluate the correspondence
between social isolation and frailty trajectories. Results  Four trajectories of social isolation were identified: Low — isolation
stable (36.0% ), Low — isolation rapid increase (2.7% ), Moderate — isolation stable (52.7% ), andHigh - isolation slow
increase( 8. 7% )—along with three frailty trajectories; Robust stable (27.0% ), Prefrail stable (54.2% ), and Frailty
worsening (18.8% ). Joint probabilities further indicated that the combination of Moderate — isolation stable and Prefrail —
stable had the highest overall probability (7, =0.29). Conclusion Levels and temporal patterns of social isolation are
strongly associated with frailty development. Middle — aged and older adults with higher or increasing isolation levels, as well as
those at the prefrail stage, should be prioritized in community — based interventions aimed at strengthening social support,
maintaining physical function, and improving psychological well — being to delay frailty progression and promote healthy aging.

Keywords: Social isolation; Frailty; Middle — aged and older adults; Latent class mixed model

BEE N H WA e, 11 2x b e 55 5 55 © O 32
Wi 47 A A RE 5 D BE A S B PR OGRS I 3R . A

E&WE LA h BRI R FE 5 H (21202202 ) 5 VLR
PR TR VLA BOE R AL R (R0 EH ) (B
-b/2024/01/107) ; B 5%t BE 24 K% 57 2 IR 55 5 % B4 e
(FRE 2Bt ) LWL H (2024 YLFWYGLO16)

YEZ T 3548 (2001 —) , o, WA B2, 5T 5 1) - A JLAE I

BE1EE . BRIF, E — mail : chenna@ njucm. edu. cn

23 B R A A 2T R R 2 SR R AL,
55 WA BLHLIA A PR w5 e DTRESE N BE T B0 T B, 3
PSR RGERETIAE h 2 b T
25 55 S 265 KO i An 1 Jg <5 0 2l
thosig e I s g e, O i — b S BRI REZ
BRFI G HEAR S A B i PR 2 R R A
IR BRAEAFE NHIAESCRE ) 510 Sha e, 3§ ot 2
R RGO o k2 B S R 59 2 M) AT B A A A AR



- 1090 -

PR TR B 2= 2% 2026 455 53 #4556 ] Modern Preventive Medicine, 2026, Vol. 53, NO.6

HABBRA BIFE 22 Jm) BR T B Bt 5ER 1] 534, 18 R A
I [ 4E B 1 7n —F I Sh AT AL . LT, AT
FIH 2011—2018 £ v [ filt g 5 7% 38 Bx 5 45 ( China
Health and Retirement Longitudinal Study, CHARLS) %)\
) K4k , SR ¥ A 28 01 R 5 B AL ( Latent Class Mixed
Model, LCMM ) JR5I| 245 A\ HE 23 125 55 5 583 19 O i
B, I SR SIS AR A B R SE LTE
AT, 7R 4 s A 23 B R s A4 U e A B AL
i, Ay v AU AR B BB 5 T R SRR AR

1 #REHZE

L1 HERREALASZE AR 2011—2018
AP [ {5 7 B R A DU B , CHARLS Jhy 4
FEFRMEIN A, R 2 B Besr )2 e 7 i, i 25 0
H AR N BB R A S 235K R IR E . AR
SCHEHUH IR XT G o 45 % R UL B 248 N, BilBR
T At bR SR A O A B G AR,
PRAUEE AR (PN ) B2 1, (PR B S 2 g e S22k HL
2/ 5K XL EFEAS RN T 805 A,

1.2 &L FL5H 44

1.2.1 #&EE AR5 R e Hod it 2
B AR B A T i e A © 7R BRI 9 h AR B B iE
IS Y Y R P A A U AR AR AR
O 5T ABCRASTEN S5 4 A48, &0
K ZIuE, SRR 0 -4 43 45 708 5 3R+t
N ) =

1.2.2 FESSHEE0 ARWFIE LT BRUE B E R R
HEESSHE R (Frailty Index, FI) , 4754 ) e R GRA5
AT A ZON L FL = 25 g s 1 3 454y
ZH/ bR EE . BEHL CHARLS [n] 45 rh 30 15 fit Fe Rk
BLAE AR, R 5 18 M (R I e R R 9 L s I
&) CHE A TETE 3 (ADL/IADL) J&E Diag (477 Wy
J1 A VHERE) BHADLEE (178 | A 3R EY) 4
FEE Bl B AR Bl AR ) SO g CA R D e 1S
o3) & o o U W R 8 VA R e S OB (
N2 A 1.0.75.0.5.0. 25 .0) , 180 X DIRESZ
P4 B #e 2 A sl — oo (E (1 = Joak4i,0 = A
1) INFI D REFR AR MEAL AR oAb B, B Zds & T B AR
G33RF35 FLBUEE RN 0 — 1, 20 (B8R & 3RR = 55 12
JEREE . MRARREAE RS B E AR UE, B FT < 0. 10
FE SR BEFERAS 0. 10 < FI1 <0.25 22 Lo 55T,
FI = 0.25 & X 5t

1.2.3 PR RIS S s
FLFRARIE GESE) e (B ¥/ 2otk ) s A b (3T /
PAT) R (Bh K LR/ i R AR BRI e 4
HE) IAEWARNE O /) BLAE R 1 O (2

) o

L3 %tk w0 RN RMAN N LE
5 7 SRR SR TR IR PR 2307, T HECRORE LUSEORT B 4
He(n(% ) )32, iH S BORHA S BORIARE 2 (v £5) R
N HHIAIZE SR ] o K 3 B T 22 3 A (ANOVA) |, 73
FAB R R ITRG S B Fisher MHAAL R . K, R H]
TRAE 2 HIR S 558U ( Latent Class Mixed Model , LCMM )
YU 2o b B AR 55 FE B A i Bl ol i A
ANFZEHNE (2 ~ 5 2) ARG F5 45, 4245 Akaike
FREN] (AIC) | DUH-3rf5 BEN] (BIC) P35 5 S
F(Ave — pp) FUEH 432K WA (OCC) |, & Fe A
2 G o311 -3 1 ) 1 1) R A R 1B oL
WA R PR AR, N 2 SRR S A, i
Tt logistic [ 25 B LL A L (OR) & 95% &A%
XIE (CD) =R o e, WP e gl 5 = 55 i
MERYOC R, Sak R O K 36 Fe B o0 A 22 5, 1R A
2P S B LI B SRR AR S MR, BT AR
a4 AT 448 F Stata 17.0 F1 R 4.5, 1 5t SR AU
K, K g K HER a =0. 05,

2 5 R

2.1 AcfmBihita  FEEINESE N, AIC F BIC
YR TR PUZEEREL (AIC =50 556. 50, BIC
=50 681. 83) 15 H A A ( AIC =50 382.59,BIC =
50 535.77) ¥ F = IR 5 F 2 TR A v g A
FEAS F2 LA 3k /8 (1. 4% F1 2. 4% ), 18 A fi Bk Fnfa
FEPET AR o 255 5 ARG B 5 285
AR B A DU R R e L 5. 1
AN an = NP7 N3] B 11 B = = B
47 (36% ) AR AT (2. 7% ) H R 4
FEA” (52.7% ) F* @RI (8.7% ) .

k2B B

M2

K
& (CREETAL 2.7% & (CFAEFEL 36%
& FFEEETHH 8. 7% @ PIERBETEM 52. 7%

B1 ikl

Fig.1 Social isolation trajectory

2.2 REBIMAMEL TR KR ) 5



IAC TR B2 2# 2026 4F45 53 %455 6 ] Modern Preventive Medicine, 2026, Vol. 53, NO.6

- 1091 -

SSRECL A TILG  JF AR 2 -5 RBIAIR Gtk
Bl g5, R DU 2R BIRL Y AIC 5 BIC
EBRAR , {HHF 33 J5 30 A 2R 20 Al 0.78 #10.75,
Oy ARUERR I RS M A R BRARL, H 2 ) R A B
ML Z T, = 2RB R 43 28 i i 45 (Ave — PP =
0.90,0CC =26.41) , 25 &4 W8 b3 L T H AR, K]
I e 2 P = BRI Ry B A . W B = SR
G35 R AR E” (27. 0% ) s HTHAR e 4
(54.2% ) Fn“ 355 4" (18. 8% ) . HANab ki 4n
K2 iR,

2.3 HIRABALHAIE R1ME2 BN, HEME
B S5 2 (Al T2 J AR T O AR AE 22
BE(P <0.01), SARFEART-H4ER Jy (57.24 +
8.20) %, b 52. 1% , R A JEAE#H 5 59.8% . #t:
SIPRES L T R AT T IR R B AR e AL
“ o R SRR E AL 5 IR B 2T AL R R B g T
7 AMRAERS TR, Lot He B =, LA R B DL R 2
ik E. ZE5Panh, AT AR E A & R,

“ESINEA" S 5EZ Nk otk AR R, H
RO B AR 2 5 T A AR e A1 AHER R 45

AR B R B v R A BT

I

& (RHERELL 27%

AR

& TEHSATHIRGEA 54. 2%

&2

=2 EL7 RN

Fig.2 Frailty trajectory
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Table 1 Baseline characteristics of participants by social isolation trajectory group
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Table 2 Baseline characteristics of participants by frailty trajectory group
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Table 3 Multinomial logistic regression for predictors of social isolation trajectories
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Table 4 Multinomial logistic regression for predictors of frailty trajectories
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Table 5 Conditional probability of FI trajectory given SI
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Table 7  Joint probability distribution of FI and SI trajectories
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