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[ Abstract] Objective To examine the impact of frailty status on the risk of multimorbidity a-
mong middle-aged and older adults in China. Methods Utilizing the China Health and Retirement Longi-
tudinal Study (CHARLS) database, data from 2011 were employed as the baseline for enrollment, and
participants who completed follow-up assessments from 2013 to 2020 were matched by ID. The study in-
cluded middle-aged and older adults aged 45 years and above who were free of multimorbidity at baseline.
The questionnaire encompassed basic information, frailty assessments, and evaluations of chronic disease.
The Cox regression model was applied to analyze the relationship between frailty and incident multimorbid-
ity. Results A total of 4 832 participants were included in the study. The mean age of participants at
baseline was (61.09+9.52) years, with 50. 12% (2 422 individuals) being men. During the follow-up
period, 2 502 individuals (51.78% ) developed multimorbidity. The results of the Cox regression model,
after adjusting for covariates, indicated that compared with robust individuals at baseline, those in the
pre-frailty (HR=1.127, 95% CI. 1.035-1.227) and frailty ( HR=1.363, 95% CI. 1.126-1.650)
categories were at a higher risk of developing multimorbidity. Conclusions Frailty is associated with an
increased risk of incident multimorbidity among middle-aged and older adults in China. Both pre-frailty

and frailty significantly elevate the risk of multimorbidity. Frailty should be considered a crucial pre-inter-
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ventional stage in the prevention of chronic diseases to mitigate the risk of multimorbidity.
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Table 1 Baseline characteristics of the participants grouped by multimorbidity

VLN

AR B R AL

H51E s Wbikiss, o BRI . gy
Characteristic Total No multimorbidity group  Incident multimorbidity group < (& value  value
(n=4832) (n=2330) (n=2502)

A/ % Age/years 61.09+9.52 60.67+9.96 61.48+9.09 -2.943%  0.003

M5 Gender 7.048  0.008
B Male 2422(50.12) 1 214(52.10) 1 208(48.28)
¥ Female 2410(49.88) 1 116(47.90) 1294(51.72)

TSR Marital status 0.815 0.367
TEUE Married 4 125(85.37) 1978(84.89) 2 147(85.81)
EAENS Unmarried 707(14.63) 352(15.11) 355(14.19)

SRR Educational level 22419 0.025
SCH literacy 1 539(31.85) 707(30.34) 832(33.25)
/NS LR Primary school or below 1 993(41.25) 972(41.72) 1 021(40.81)
#1h KA L Middle school and above 1.300(26.90) 651(27.94) 649(25.94)

JEFHb Place of residence 0.887 0.346
i Town 1 681(34.79) 795(34.12) 886(35.41)
At Countryside 3 151(65.21) 1535(65.88) 1 616(64.59)

4 Smoking 2.482 0.115
7 No 3 212(66.47) 1 523(65.36) 1 689(67.51)
£ Yes 1 620(33.53) 807(34.64) 813(32.49)

BRI/ (W« 1) Drinking status/ (times * week 1) @ -2.583%  0.010
MR None 3131(68.57) 1 468(66.73) 1 663(70.29)
3 641(14.04) 325(14.77) 316(13.35)
>1 794(17.39) 407(18.50) 387(16.36)

FHPRA Frailty status
fieAt ] Robust
FHIHH] Pre-frail
FEFI Frail

2038(42.18)
2 571(53.21)
223(4.61)

-3.390%  0.001

1 033(44.34)

1210(51.93)
87(3.73)

1.005(40.17)
1 361(54.40)
136(5.43)

T DI 266 fHIFEA B FEL IRITIRBLE B, Fo ok
sy ; DFAK,

MR MERILRALA 130 FIBR B MR ALA 136 Bl ; QL) s BN /%) For; B

Note: (D A total of 266 participants were missing information on drinking status at baseline, among which 130 cases were missing in the without multimorbidity group and

136 cases were missing in the incident multimorbidity group; @) x+s or number of people ( proportion/%) ; @ ¢ test; @ Rank sum test.
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Rttt 1] /4E Follow up time/year
A :Kaplan-Meier A= 7712k ; B XU A KR
A shows the Kaplan-Meier survival curves; B: shows the number at risk.
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Figure 1 Cumulative risk of incident multimorbidity by baseline frailty status in middle-aged and older adults
2 PRI TR R OCER Y Cox [M1IH 534

Table 2 Cox regression analysis of the association between frailty status and multimorbidity risk

- TR 1 Model 1 TR 2 Model 2 HE%! 3 Model 3
Variable HR {8 value PE HR {8 value PE HR {8 value PE
(95% CI) value (95% CI) value (95% CI) value
FEIPIRA Frailty status
fHEH I Robust 1.000 1.000 1.000
FHIHIH] Pre-frail 1.158(1.067~1.257) <0.001 1.130(1.040~1.227) 0.004 1.127(1.035~1.227) 0.006
FEFGH) Frail 1.548(1.294~1.851) <0.001 1.406(1.168~1.692) <0.001  1.363(1.126~1.650) 0.001
b/ % Age/years 1.011(1.007~1.016)  <0.001  1.011(1.006~1.016)  <0.001
PE5 Gender
B4k Male 1.000 1.000
1t Female 1.071(0.982~1.167) 0.120  1.031(0.921~1.154) 0.595
PSRRI Marital status
TEUS Married 1.000 1.000
JE7EHE Unmarried 0.930(0.825~1.049) 0.240  0.920(0.813~1.041) 0.187
SCALFERE Educational level
H literacy 1.000 1.000
INET LT Primary school or below 0.965(0.874~1.065) 0.475  0.957(0.865~1.060) 0.399
#1H LI L Middle school and above 0.981(0.868~1.107) 0.751  0.979(0.865~1.109) 0.742
JE L Place of residence
L Town 1.000 1.000
A Countryside 0.932(0.857~1.015) 0.105  0.934(0.865~1.019) 0.125
WA Smoking
7 No 1.000

& Yes 0.993(0.893~1.106) 0.904
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#2(8%)
. R 1 Model 1 8 2 Model 2 16 3 Model 3
Variable HR {8 value P HR fH value P HR {4 value PE
(95% CI) value (95% CI) value (95% CI) value
Tkrﬁ/( - J%]’l) Drinking status/ ( times * week 1) @
MA None 1.000
<l 0.929(0.818~1.054) 0.252
>1 0.924(0.816~1.047) 0.216

T HR A LG 5 9L 1 AGIE 1SR A A0 2 7Y 1l b i — D RGIEAR RS MR S WRIROE SCACRREE J 3 s B 3 e 2 JEA b HE— DA IE

R,
@ JtA7 266 FIHEAGK I RIRILFE .

Note: HR, hazard ratio; Model 1 adjusted for frailty status; Model 2 based on model 1, further adjusted for age, gender, marital status, educational level, place of resi-

dence; Model 3 based on model 2, further adjusted for smoking and drinking.

@ A total of 266 participants were missing information on drinking status at baseline.
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