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¥ (weighted multimorbidity index, WMI) 5 F B FEEAFH RIZEF R Z E WA MK, HHEHE
R EBR BTN FRIN . F7EE: ABF4F A CHARLS 2011~20204ERE 538, AL ER 2505
EEXTEF A RERE. . WEEAMITEREEN665922 5% . LML HE T sMBMEERE X,
AFEEMLE. BRRE. BiE. BER. OIR. B9, XFTRUREMH/BERR. SHERFRIRZHA
Cox LBl MR, HoEidERSH R XEM BRI MBEWMI; R LRI/ NE A LB
FELRAEVHRFRER, XAETERGRREEWENZESREE X, FI2025HEAERH. X
FKaplan-Meier £ BR | #3275 A6 F Cox LB KU AR ZL A WMIS 3 R FEFE Bk, it C-index
AFRHE BHEN (AIC) L BRI X /- e HAI AR, LR BREAPHANG665943 5% FHERN60.8
%, Bi556.7%, HEFIYEN0.14. FHREVI5.65E0E, £2841 42 58 REFRER, RERAN
42.7%. FEEEWMISAAFA R, S25E5ER. BB AHE. ZXFRFREBREASARE; FERES
RAEZEHQI4M33.0%FF EQ44 157.4% . Kaplan-Meierfi& B8, BWMIALEHAEFHERER
(log-rank P < 0.001). MRS FEZBRWMIS FIKFES XK Z FIRAEELEERNR - RERR (B4
KELP<0.001, JELRHERKP<0.001), fEEATHEELI G, WMIEEIN1/MRMEE, FHRIZT RN
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Abstract

Background: Multimorbidity is a common health problem among middle-aged and older adults.
Traditional studies often use simple disease counts to assess the burden of multiple diseases, but
this method assumes that different chronic diseases have the same impact on health outcomes, po-
tentially neglecting the heterogeneity of disease composition in relation to frailty risk. This study,
based on the China Health and Retirement Longitudinal Study (CHARLS), assesses the longitudinal
association between the weighted multimorbidity index (WMI) and the risk of new-onset frailty in
middle-aged and older Chinese adults, and compares its predictive performance with that of the
simple disease count. Methods: This study used CHARLS follow-up data from 2011 to 2020, includ-
ing 6659 participants with a baseline age = 50 years, no baseline frailty, and complete exposure,
covariate, and follow-up outcome information. Multimorbidity was defined based on eight chronic
diseases, including hypertension, diabetes, cancer, chronic lung disease, heart disease, stroke, ar-
thritis, and mental/mood disorders. All eight diseases were simultaneously included in a Cox pro-
portional hazards model, and the beta coefficient was estimated using repeated 5-fold cross-fitting
to construct the WMI; simple disease count was used as a conventional comparative indicator. The
primary outcome was new-onset frailty during follow-up, defined using a frailty index based on a
cumulative deficiency model, with an FI =2 0.25 indicating frailty. The association between WMI and
new-onset frailty was assessed using Kaplan-Meier curves, restricted cubic splines, and Cox propor-
tional hazards models. The model discrimination ability and fit performance were compared using
the C-index and the Akaike Information Criterion (AIC). Results: The final 6659 participants had a
mean age of 60.8 years, 56.7% were male, and the mean baseline FI was 0.14. During the mean fol-
low-up of 5.6 years, 2841 participants experienced new-onset frailty, with an incidence rate of
42.7%. As the WMI quantile increased, participants’ age, chronic disease burden, baseline fibrilla-
tion index (FI), and the overall proportion of new-onset frailty increased; the incidence of new-on-
set frailty rose from 33.0% in the Q1 group to 57.4% in the Q4 group. Kaplan-Meier curves showed
that the probability of frailty-free survival was lower in the high WMI group (log-rank P < 0.001).
Restricted cubic splines showed a non-linear dose-response relationship between WMI and the risk
of new-onset frailty (overall association P < 0.001, non-linearity test P < 0.001). In the fully adjusted
model, for every 1 standard deviation increase in WM], the risk of new-onset frailty increased by
43% (HR = 1.43, 95% CI: 1.38~1.48, P < 0.001). Simple disease count was also associated with an
increased risk of new-onset frailty (HR = 1.39, 95% CI: 1.34~1.45, P < 0.001), but its model discrim-
ination and fit were slightly weaker than WMI. Conclusion: Among middle-aged and older Chinese
adults in CHARLS, a higher weighted multimorbidity burden was significantly associated with a
higher risk of new-onset frailty. Compared with simple disease counts, the WMI model showed
slightly better discriminative ability and fit, suggesting that disease composition may provide addi-
tional risk information beyond the number of diseases, but its incremental clinical value still needs
further validation.
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LI IAFEHE TR R RN B PUR B R LB RSO, SR R R R T H s R AL DR
IR 1] o Bl N\ 1 22 e ARS8 1 ) A2, BORIBR 22 P 24 N T I 1T s 2 Aol 1 1 0 K B 7 5K
ZISAE AP INEE 7 IR 25 A R AR T B 4440, 15 S RThRE TRE . JIAREER . NN T BE IR |« R RBE.
B MBE TS5 2 iR R 2045 R VTR R [2] [3].

RIREFEA PR OLGEMEL —, RPAEA B GE & T R RS SR s in . 2mdter
SR Z AR IR — i, VRSN R REIE S, A EREL. W3R, EIRA R
e SRS edt g sg kA B Jim, IR WA RERE— P HIgs MASOR E BLRE 1, I e
PEIRRE R AIAN R 45 /3 WU [2] [3]. PRI, TR 2 9 30 A7 A A r S 58 R A B0 v AR AN 02 4 B
ARIT A HE R

BB, 2 3Ar i s RO 7 20 ) o T B, BIURES TR MR S BRI - X AR 7 i
HAE EAAS THE s, (EAFEN] R R IR . 7 PR T ORI — P I8 R0 X Ja S f e
LRI DR R, TR SRR PR AR BE R, AR XS SR ThRE. AR R S AT XU (1 5
FEAMIA, X R R CAE 2R AR B AT R P R R SR [4] [5]. Bildn, [FREEA PRk
PRI, FOBm AL &4 e U AR bR, 5 i vk A4 spA EL, wT e AT 58 AN R B 2h g e 2R
ANTERG . AU, 2R XS AU R T “ B R, BBk T “ AR .

BF R, LR TR MR IR 2 R A AR s, DU E MRS R R, IRGE A A2 1
PRI Xt &5 = KRR SRR T AN IR o 5 g B T R L, AU AR T 8 B e b 9125 9 2L Bty SR )
PRSE A SR, I OMII R AT 23 36 AR RS 70 J= SR (SR 2 (445 2. [6]-[8] SR, BRAE ML 29 A7 545 % 1)
TR BT MRG AR R AE MR EDAESS R T [6]-[8], JUAEHR [ b AR AhoBT R S 55 ARL VR Al b 1
REFHIESR AR AR SIS T 2 NI S5 N () RGP B, DU B 57 AR A1 B BRAIEAS A2
A AR P AT BR <5 i) R [9] o

Bk, AR T CHARLS i, MEIFIFME WMI 53R 359 Z AR A kb, BF 7 £3 H i
. . 8 CHARLS AN HTAEA IR ARFAIE S A% WML KT [0 A S5, PP WMI 5
D7 AADHT AR R 59 KU Z I OREe: 28 =, L WML 554 G0 5 5 v J507E T i 2 58 77 THI R R 2 3%
Blo AT S ALy v [ v 2 8 N 59 XU IR g (4t B L 45 JR) 5 170 ) 22 9 S A7 PP A IE SRS

2. HE
2.1. it S8EEEKIR
AT 75T CHARLS 2011~2020 =54k - I\ 7] A B 43 A1« CHARLS & — I ] 1) [ A 245 N BER
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EEAERMHEE A, RGN DL A ROROL THREIRES A 2 QBRI A5 U7 30555 2 [10].
WIS 5 B UG RN K R BB E RS, IFAE Ja SRR U7 PO SORT A 59 -0 . WA ARt
NEERY >50 & FEALTEIESS . HAEREMAON. Zins. TEWRRAMUIZRER, HEMA—
UOREEREVT . HERRIEL O RESY R EEUR . ThEVIE Bl EAEEE G, RAYA 6659 455
Ho IR AR S HEBRFEAS 10 2T A DLVE AV AR PR R 1T

22. BRLHFESMNSHLTES

ARWFFFET 8 i WASYEGR VPG 2R ILA7, B mME . BRI . 1@, O, &
L R RIS MMEE R . SR 3 B IE S 53 BRI MRS E BE X, JEmiTh =
T .

FE G 2R SAFARAR K 1 BB 8, B B3R 8 AlB MR 40 AR IEREAT SEBUR AN, BUE YL
N 0~8. ZFEAR R MRS MR R, (AN IX A AN [RI B 0 36 55 AU (ARG BTk, AT A R R
F I 20 A7 & 7 Xz —[4].

WMI T WA [ 08 1 2 0 o 397 2 583 JRURG: () e PR D iR, FL 45 R 5 1) RIS B 5 B A 22 S A7
DB B 78— S[6]-[8] JRAAR E R EE 5 Hr8 XWERMF: ERRIIGES, KafmE. PR
i PRVERE . O L ORI SORURE R S8 50 R I g N LUK R 32 55 9 45 R 1) Cox B A3l XU 55
B, 0 S KBV FTAS B AR BT INE i B R o HARRUE Sy - 5 1K 0.267 B% IR 0.385. J i 0.042.
& ME A7 0.594. LIS 0.437. A 0,493, 5% 0.630. Fh#/E 2R 0.237. JRIAE WMI N &% —
TOIRAS SAHNALE L 2 M. FERPE A BT S SR WM 43 i s Cox [EHERERL Aok WM AR A bR e E
SR, DT ARRE RN 1 AN 22 X6 B R R 3 55 KU AR 4K

2.3. THEN

FHELE R OB IR AR G5 . 55 R T SRR R A A AL A 1 1 3 55 R B (frailty index, FI)VPAL,
% J71% i Rockwood Fl Mitnitski #2Hi, F¢ U8 1z T2 A5 7[11] [12]. FI i@ i SRR
{1 fk J st e i o ) P BRSO LU AR B, BUE VS B 0~1, BUE MR R R S R A . /b
Mgt R 2 M EIEPRE X, K FILRSAGIN T TR WML ) 8RB Mo . FI 2% Hifiss H & 4375 sh e
1. AREEThRE. REIIRE. BVHEEREANARI TR S 2 MRS . (NTES 5 HAT R8T H 4% B
Fl.

SELRAR RS SUA FI < 0.25, B RIE @ UCAFEL LTI 2 5H ERv; ] & WL FIL > 0.25, 1%
FHETE BEAE =5 ) 32 55 8 B0t e R )iz R FH 23]

24. W E

RGBT SO AR AR K 3R, ABE TN L R IR AR & RS M), BOE L. sl iRES . 48
QAR BT 4 BRI R 44 = 45 25 (body mass index, BMI). ZE T2 A LT i AoRl g o B
s GSHRARDL 7 FARAS AR AN USR5 S ARAS 73 AR LA TAF sGR AR WA 2 4% S AR S
AR . BMIAEIESAT BN AR,

25. Gt ot

HELEAR B DA (AR v 22 B rh AL O DY A B, 0 AR DUIBOR 7 70 EE o o SR 2 R A
XUMARSTFEAS ¢ A3 EUARAL I 2257 . ARYE WML 2 Aixt 2 53 7041 T WMI Y B EOINES 7> BAF R
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EMFEBUE, 2415 % HNBORE 2% . KA Kaplan-Meier #£8F1 log-rank #5536 L EE A F] WMI 434111
TCREFG AP, SR BRI ML 7 FE 2T Al WML 5537 R 22 55 AR (1 2 56 R [14], JFRA Cox L X
R BT HR J& 95% Clo 43 7l A6 2 LA WM FIR] B350 T H0h 32 BTN AR & A8 . Model 1 oA 1 5
BiRY, Model 2 PHHEAEWS A1, Model 3 3 —DURABBE L . WlloRAES . BRI SaTRAE . 2467
PRABA BMI. HE7 IR ] C-index Al AIC $#4/ . Cox [H] -t WM #ehsiE ZEARdEAL G IR . iR
P73 AU Kt A R R 7 R U, TE 8 R R HE N [F] — Cox REZY [IAESE R r 3 ANk 7 A A .
B AN 8 Fhoice, HAY B ik — DRI M), B C it — D BB E R . FOlRE . 15
RO HHTRE S U ETIGE AT BMI,  FFLCECS 0 B 2R J7 I AR K/ e AL A 5 I AR A B 1) A
MEZE N —3, (TGN ERNEL 5 8 VA EHESME, —HBEARERT M. HEEE
SPRA B ING B, ERLIEE 2 MAIAH 3 Mg m S 5& Y, Hilda B 50w 2 W rbs
AL WML I 23 DY 43 07, 3R & 2H N B B A 95 N AR AR Ll . BT A 56 35 XU ke 56, P < 0.05
NERAE G R L

3. &R
3.1. FARMRIFELESHN/HBREAR LB

CHARLS #WJ#hFEA L 25,873 N, Hr 6659 NN, 19,214 AR S ER %M. LT
g9, AR R, TEREVT OB B AR BN e B SR DR HE R . WO R AR LA 1.

CHARLSE#Z%S 5% (n=25,873)

HERR

LFRAFESE5E (n=8356)

2 BMERERMESSE (n=2192)
3EEZERBESE5E (n=5307)

4 BERERHASEE (n=764)
5. TBBERES5E (n=556)

6. XBEMTEHRESSE (n=2039)

A

Y

HFEDHISEE (n=6659)

Figure 1. Flowchart of CHARLS study subject selection
B 1. CHARLS 53 R i R AE

SR B AL, INEERE LR, FHER N 60.85 %, MHM#E N 55.58 & (P < 0.001). IANFE
Hh B3 LU 51 B 751 (56.7% s 45.3%, P < 0.001), LA Ek [ & LA B 751 (85.4% vs 80.3%, P < 0.001), i W XA
MR LB . 9N BMI BB ISR TR (23.40 vs 23.83, P < 0.001). [RII, ZWAFHFEL FI
B RA T HEFR 4 (0.14 vs 0.24, P < 0.001), X 5AWFTEINILLEIEZE 55 AFFT LT — 8. AN SHERRFEA
MIVEAN L L2 1.
3.2. BLRIFIE

BADHTREASL 6659 4253, “FHER N 608 %, B 56.7%, Lk FI ¥{EN 0.14, “FHIBE
ViiT 2 5.6 4F. BV LA 2841 N RAF KIS, RAEZRN 42.7%. FiE WML KFTHE, S5EF
WL AREL L] 1B E . FELR FI S R R R AT, o R S R AR R AL WML 4L
f) 33.0% - T+ = e s WMI 4110 57.4%. VEAIFELRASAE L5 2.
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Table 1. Comparison of baseline characteristics between the final included and excluded samples in the CHARLS analysis

#% 1. CHARLS \&MN SR SHEFRE AR B FHEEL R

A5 =t PN HeBR P
(N = 25,873) (N = 6659) (N =19,214)
£, $5E(SD) 56.95 (10.55) 60.85 (7.60) 55.58 (11.08) <0.001
PEG, N (%) <0.001
B 12,481 (48.3) 3778 (56.7) 8703 (45.3)
Pk 13,385 (51.7) 2881 (43.3) 10,504 (54.7)
HBERE, n(%) <0.001
LR 22,273 (86.2) 5785 (86.9) 16,488 (86.0)
i 2829 (10.9) 744 (11.2) 2085 (10.9)
LR 739 (2.9) 130 (2.0) 609 (3.2)
FRA, n (%) 0.001
Ktk 8008 (32.5) 2276 (34.2) 5732 (31.9)
TAESUHRR 16,613 (67.5) 4383 (65.8) 12,230 (68.1)
USRI, n (%) <0.001
RIS H At 4740 (18.4) 973 (14.6) 3767 (19.7)
TS/ F E 21,072 (81.6) 5686 (85.4) 15,386 (80.3)
LETIH, n (%) <0.001
5 15,530 (60.9) 3639 (54.6) 11,891 (63.1)
= 9987 (39.1) 3020 (45.4) 6967 (36.9)
LRI, n (%) <0.001
5 14,678 (58.2) 3741 (56.2) 10,937 (59.0)
= 10,530 (41.8) 2918 (43.8) 7612 (41.0)
BMI, ¥J{t(SD) 23.67 (3.92) 23.40 (3.86) 23.83 (3.94) <0.001
L FI, {E(SD) 0.21 (0.17) 0.14 (0.07) 0.24 (0.19) <0.001
Table 2. Baseline characteristics of the final CHARLS analysis samples grouped by WMI quantiles
= 2. CHARLS RZ& AR WMI 3L 53 2H RO E 2 HFAIE
A5 Bt Q1 Q2 Q3 Q4
(N = 6659) (N =3171) (N = 160) (N = 1664) (N = 1664)
ISP 6659 3171 160 1664 1664
£, $5E(SD) 60.8 (7.6) 60.1 (7.5) 60.6 (6.9) 61.4 (7.7) 61.8 (7.6)
50, n (%)
53k 3778 (56.7) 1878 (59.2) 90 (56.2) 937 (56.3) 873 (52.5)
otk 2881 (43.3) 1293 (40.8) 70 (43.8) 727 (43.7) 791 (47.5)
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HERE, n(%)

LT 5785 (86.9) 2751 (86.8) 133 (83.1) 1455 (87.4) 1446 (86.9)
e 744 (11.2) 371 (11.7) 26 (16.2) 170 (10.2) 177 (10.6)
el Y 130 (2.0) 49 (1.5) 1(0.6) 39 (2.3) 41 (2.5)
ASIRAR DL, n (%)
RS H A 973 (14.6) 444 (14.0) 21 (13.1) 259 (15.6) 249 (15.0)
CLS/[AJE 5686 (85.4) 2727 (86.0) 139 (86.9) 1405 (84.4) 1415 (85.0)
FALIRES, n (%)
Aol 2276 (34.2) 920 (29.0) 64 (40.0) 574 (34.5) 718 (43.1)
TAESURKR 4383 (65.8) 2251 (71.0) 96 (60.0) 1090 (65.5) 946 (56.9)
AT, n (%)
i 3639 (54.6) 1661 (52.4) 89 (55.6) 920 (55.3) 969 (58.2)
& 3020 (45.4) 1510 (47.6) 71 (44.4) 744 (44.7) 695 (41.8)
HETRE, n (%)
% 3741 (56.2) 1749 (55.2) 85 (53.1) 932 (56.0) 975 (58.6)
P 2918 (43.8) 1422 (44.8) 75 (46.9) 732 (44.0) 689 (41.4)
B, n (%)
o I 1608 (24.1) 0(0.0) 122 (76.2) 637 (38.3) 849 (51.0)
B PR 364 (5.5) 0 (0.0) 0(0.0) 115 (6.9) 249 (15.0)
O 634 (9.5) 0(0.0) 0 (0.0) 176 (10.6) 458 (27.5)
A 92 (1.4) 0(0.0) 0 (0.0) 17 (1.0) 75 (4.5)
T e 44 (0.7) 0(0.0) 15 (9.4) 10 (0.6) 19 (1.1)
2 4 fili 529 (7.9) 0(0.0) 0(0.0) 235 (14.1) 294 (17.7)
K% 1713 (25.7) 0(0.0) 0(0.0) 484 (29.1) 1229 (73.9)
FEPRITE B BEIA 45 (0.7) 0 (0.0) 23 (14.4) 4(0.2) 18 (1.1)
23.06 2253 23.93 23.30 23.73

BMI, F{7#[IQR] [20.75, 25.55]

[20.43, 24.79]

[21.59, 26.59]

[20.91, 25.86]

[21.37, 26.54]

WMIRa(E, HAEIQR] [o.o%,zg.es] [0.0%,0(()).00] [0.2%,2(?.26] [0.2%,43.62] [0.6?1',8307]

£k Fl, ¥I{E(SD) 0.14 (0.07) 0.13 (0.06) 0.13 (0.06) 0.14 (0.06) 0.15 (0.06)

W17 IS A (4E),  $118(SD) 5.6 (2.4) 6.0 (2.3) 5.7 (2.3) 5.4 (2.4) 4.8 (2.4)
FRKEEST, n (%)

KR 3818 (57.3) 2126 (67.0) 88 (55.0) 895 (53.8) 709 (42.6)

R 2841 (42.7) 1045 (33.0) 72 (45.0) 769 (46.2) 955 (57.4)

3.3. WMI 5#i & =558 58k

Kaplan-Meier fiZ2ox, AR WMI AL H BTG S5 AR B0 3. BiE WMI KT, B3
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S5AEAF R IZ T IS, log-rank f e 2 7 B A St & X (P<0.001, &]2). LLQLAI NS, Q2. Q3
Q4 A IHT K TR TFEr, XA HR 4374 1.48 (95% Cl: 1.17~1.88). 1.55 (95% ClI: 1.42~1.71)f1 2.18
(95% CI: 2.00~2.39).

CHARLS

WMI Quartiles == Q1 == Q2 =+ Q3 =+ Q4

1.00
0.751
2
E
©
Q
<
o 0.50
©
2 1 —
2
=]
(7]
0.254 Ref: Q1
Q2:1.48(1.17-1.88)
Q3:1.55 (1.42-1.71)
Q4:2.18 (2.00-2.39)
Log-rank P < 0.001
0.00 1
0 2 4 6 8

Follow-up Time (Years)

Figure 2. Kaplan-Meier curves for frailty-free survival grouped by WMI quartiles

& 2. 3% WMI ES 8459 HRI#HT 4 %55 Kaplan-Meier fh4k

7E CHARLS FEA 1, WMI 5537 R 58 55 KR 5 835 TR ) SGHC. AR RAEB t, WML &390 1 MriE
7, BRGNS 40% (HR = 1.40, 95% Cl: 1.35~1.45, P <0.001). 7Eik— SR8 ER MR G, SSBk
SRS 98 (HR = 1.43, 95% Cl: 1.38~1.49, P < 0.001). 7EE4 B AERE . FOlRA . SR, X
RO TG BMI S, WMI TS5 55 & 3 55 AU 2 2 A1 OG(HR = 1.43, 95% ClI: 1.38~1.48, P < 0.001).

T B8 T B R 5 30 R S 59 AR G AR G o R VR AR o, RGN 1 P MR, B R 55 XU
Hn 35% (HR = 1.35, 95% Cl: 1.31~1.41, P < 0.001). F#E AR %S, HR A 1.39 (95% CI: 1.34~1.45,
P<0.001); SEATAREBIAH, HR {524 1.39 (95% Cl: 1.34~1.45, P < 0.001).

FIE - RMRAR

PRI VST T RE 2 0BT s, WML 5387 K 32 55 AR 2 [ AR 2 38 I AR R MR i - IRV R R - Bl WM
T Er B R B 55 A AR 2 R BT s, HLAER R WM 7K DX ] T 5 Dy B i (s R G I P < 0.001,
ELR MR P < 0.001, & 3).

3.4. WMI 5&wiH#pEE R L8

MAERLR A, WMI B0 S T B B BRI X Re A & R . EAR AR AL T, WMl A5
A C-index M 0.648, & THFIHEUREALN 0.640; WMI #8 AIC & 47739.8, KT iH B AL
47803.1. FEWEAPERIHEE S, WMI F%! C-index 24 0.661, AIC N 47590.4; PJiit i C-index M
0.655, AIC Jy 47646.9. 7E5E BRI H, WMI #EA C-index 4 0.662, AIC SN 47590.7; J5Jp i1 His
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% C-index 24 0.656, AIC N 47646.1, RS H IR, £ CHARLS H1, WMI 5% 4 ] H e v 2 e i
CERS AR (1307 S 52 55 RV T SR 3 . 528 Cox R 45 5L L 3% 3,

CHARLS

P for overall: <0.001
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Figure 3. Restricted cubic spline curves showing the association between WMI
and the risk of new-onset frailty
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Table 3. Association between WMI and disease count and new-onset frailty in CHARLS
7= 3. CHARLS 1 WMI IRt B S AR ITHI KB

Model Predictor HR (95% CI) P C-index AIC
Model 1 WMI 1.40 (1.35~1.45) <0.001 0.648 47739.8
Model 2 WMI 1.43 (1.38~1.49) <0.001 0.661 47590.4
Model 3 WMI 1.43(1.38~1.48) <0.001 0.662 47590.7
Model 1 disease count 1.35 (1.31~1.41) <0.001 0.640 47803.1
Model 2 disease count 1.39 (1.34~1.45) <0.001 0.655 47646.9
Model 3 disease count 1.39 (1.34~1.45) <0.001 0.656 47646.1

WMI, weighted multimorbidity index; HR, hazard ratio; CI, confidence interval; AIC, Akaike information criterion; CHARLS,
China Health and Retirement Longitudinal Study. Model 1 was unadjusted. Model 2 was further adjusted for age and sex.

Model 3 was fully adjusted, with further adjustment for education, employment status, marital status, smoking, drinking, and
body mass index.
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Table S1. WMI weights for various chronic diseases under different covariate adjustment schemes

Mz S1. FTRIMEZEFAEFRTEEMERFRN WMI IE

B PP B R HR (95% CI) P 1
A e I 0.202 1.22 (1.12~1.33) <0.001
A W PRI 0.168 1.18 (1.01~1.38) 0.032
A apns 0.247 1.28 (0.86~1.91) 0.229
A D P 7 0.419 1.52 (1.35~1.72) <0.001
A o IR 0.153 1.17 (1.03~1.31) 0.012
A A 0.528 1.70 (1.31~2.20) <0.001
A KATH 0.627 1.87 (1.73~2.02) <0.001
A 1 5 50 0.373 1.45 (0.99~2.12) 0.054
B e ML 0.126 1.13 (1.04~1.24) 0.004
B B PR 0.137 1.15 (0.98~1.34) 0.081
B S 0.180 1.20 (0.80~1.79) 0.381
B 114 fii 0.429 1.54 (1.36~1.73) <0.001
B VS 0.105 1.11 (0.99~1.25) 0.085
B o 0.487 1.63 (1.26~2.11) <0.001
B KR 0.615 1.85 (1.71~2.00) <0.001
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C o IR 0.146 1.16 (1.06~1.26) <0.001
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Table S2. WMI quartiles and cumulative incidence of new-onset frailty within the same chronic disease stratum
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