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Abstract ; Objective
This study used data from the 2011 China Health and Retirement Longitudinal Study ( CHARLS). Through questionnaires

To investigate the relationship between serum cystatin C ( CysC) levels and the risk of frailty. Methods

and physical examination, 32 items of information were collected from the respondents, such as illness, ability to perform daily
activities to calculate the frailty index (FI) to assess the state of frailty. A multivariate logistic regression model was used to
explore the relationship between CysC levels and frailty, while restricted cubic spline was used to analyse the non — linear
A total of 6 941 adults aged 45 years and older, with a mean age of 59.2 +9. 8 years, 48. 1% of whom

were male, were included in the study, with a total of 1 004 (14.5% ) experiencing frailty. After adjusting for confounders in

relationship. Results

the multivariate logistic regression model, the risk of developing frailty in the group with the highest CysC level (T3) was 2. 13
times higher than that in the group with a lower CysC (T1) (OR =2.13, 95%CI. 1.75 -2.60). When CysC was used as a
continuous variable, the risk of frailty increased 1. 89 — fold for each unit increase in CysC. Restricted cubic spline function
<0.05),

the risk of frailty increased significantly with increasing CysC levels when CysC levels were =1. 05 mg/L. Conclusion CysC

analyses showed an approximately "J" shaped relationship between CysC levels and the risk of debility (P

non — linear

levels are closely related to frailty, and there is a nonlinear relationship between them.

Keywords : Frailty ; Cystatin C; Cross — sectional studies; CHARLS
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Table 1 Comparison of the basic characteristics in the frailty and non — frailty groups

FHE ERFH(n=5937) FHFHH(n=1004) Hit(n=6941) LA PE
PRI n(% ) ] 37.885 <0.001
s 2947(49.6) 393(39.1) 3340(48.1)
i 2990(50.4) 611(60.9) 3601(51.9)
AERY (% ,x £5) 58.3+£9.6 64.5+9.6 59.2+£9.8  365.988 <0.001




PACTIR B2 2024 4E55 51 %5 6 ] Modern Preventive Medicine, 2024, Vol. 51, NO. 6

- 1125 -

(8:4)
FHE M (n=5937)  FEHGH(n=1004) Hi(n=6941) XV ZAE Py
IS EARBL n (% ) ] 65.252 <0.001
F /B 5/ 647(10.9) 200(19.9) 847(12.2)
Bl 5290(89.1) 804(80.1) 6 094(87.8)
SR n( %) ] 16.134 <0.001
AT 4622(77.9) 838(83.5) 5460(78.7)
bR 1315(22.1) 166(16.5) 1481(21.3)
HEFWRM[n(%) ] 51.579 <0.001
BT 5198(87.6) 957(95.3) 6 155(88.7)
P R UL 739(12.4) 47(4.7) 786(11.3)
i E— AR EN [ n (% ) ] 1.515 0.218
BRI <1k 3562(60.0) 623(62.1) 4185(60.3)
AR =1k 2375(40.0) 381(37.9) 2756(39.7)
ARTE L (%) ] 7.975 0.005
BLAEA IR 3522(59.3) 643(64.0) 4165(60.0)
IRAE T A 2 415(40.7) 361(36.0) 2776(40.0)
BMI[ kg/m*,n(% ) ] 8.980 0.011
(9N 324(6.1) 67(7.9) 391(6.4)
IEHRE 2793(52.9) 407(47.8) 3200(52.2)
/O 2166(41.0) 377(44.3) 2 543(41.5)
AR n( % ) ] 725. 660 <0.001
A /ARt B 2984(50.3) 277(27.6) 3261(47.0)
— 2207(37.2) 250(24.9) 2457(35.4)
% 746(12.6) 477(47.5) 1223(17.6)
CysC(mg/L,x +5) 1.0+0.2 1.1+0.4 1.0+0.3 111.587 <0.001
EHEE M (Pys , Pys) ] 8.5(4.9,14.3) 32.5(28.7,39.3) 10.8(5.2,19.5) 2 576.142 <0.001

e BMI 2 (R B 450, AR AT TE s B E/ RSN 3R < 18.5 kg/m” (18.5 ~24.0 kg/m” (=24.0 kg/m’

2.2 CysCARFL5 3wy XBH  CysC ENiELE
AR UEAT ST, PR R S ARCIR O BCROIR B S A
LN SRS NG iR RGN S R AR i 2 INVWE IR £ 3 T
7 CysC 7K P43 35— A~ 7, %2 55 A XU 388
1.89 % (OR =2.89,95% CI:2.19 ~3.82), f CysC

HKOF-FR IR =i K00y 3 41, PR IR 24 I K5, CysC
HCETAL(T3) 31 % €55 AR CysC /K T fIR4L(T1)
1 2. 13 4%, T2 4 53555 & A KBS JC R (OR =1. 235
95% CI:1 ~1.52) ,FEWE2,

R2 MR C o555 R A XU 9 S Hk

Table 2 Association between cystatin ¢ levels and risk of frailty

2% Bl 1 R 2 R 3

- OR (95% CI) P{H OR (95% CI) P OR (95% CI) P{H
CysC 3.08 (2.45~3.89) <0.001 4.43(3.45~5.40) <0.001 2.89 (2.19~3.82) <0.001
el

T1 1 1

T2 1.18 (0.98 ~1.41) 0. 080 1.23 (1.02 ~1.48) 0. 027 1.23 (1.00 ~1.52) 0. 052

T3 2.05 (1.73 ~2.41) <0.001 2.19 (1.84 ~2.60) <0.001 2.13 (1.75~2.60) <0.001

1 : CysC AN EE C, 3 =AM 43R T1 <0.9 mg/L, T2 3 0.9 ~1. 05 mg/L,T3 > 1. 05 mg/L; L) T1 415508 1% 1 R IRZ2H 2=, 5 2 i
VRS ST B TR ASWDR A IR 3 JEATRL 2 Ry SLAY [ R R A O A BTEE R E TEAR AR A

2.3 CysCARFEEBHANT-RELZ  FREIH
SEITRESR AT A SR W TR R ] S IR L BE
PRI TR A b KR AR | A 5 4 H L E PR RRER B
Ji, CysC 7K 55585 K AE M AEE AR L MG R, i
LT BRI R (P gy =0.006) , WLEN 1, #5243
s RN, 24 CysC /KFE=1. 05 mg/L i}, ffiZE CysC
A T e, 5 KU i B, WLk 3.

2.4 A DL CysC =i d, IR 24
RTINS SRR G A2 2#E KF (BMI i

&3 MTE CysC KF-5 5855 15 B IR {2800 0
Table 3 Threshold effect analysis for the relationship between

CysC and frailty index

Adjusted OR

HH (95% CI) P
5 (K) 1. 050

CysC <1.05 mg/LL 1.616 (0.736 ~3.550) 0.232
CysC=1.05 me/LL 3.477(1.822 ~6.422) <0.001
KFEALER LA B 0.022
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Fig.1 Restricted cubic spline plot of the relationship between

serum CysC levels and the risk of frailty

T4 M. 22 logistic [A] 485780 43 B7 45 5 5
IR CysC KPR I Z AT 38 AR, 1 45 ~
65 B4y, T3 K 4% T1 7K 35 55 KU 34 hm 1. 07
¥ AE=65 402, T3 FlT1 KF 2855 XU Lk, 25
SEGEHE L EAFRED SRS ZHE R
J&E KANTR] BMI K- B H, T3 T T 7K 3 55 XU
Fois, 2RI a g2 S SRR, k4,

3o ®

ABFFEIERL 2011 4= CHARLS %45, #8351 CysC
SEBRAENBRIRR . Tl CysC =824
HEATZ MR logistic [MIJARERI 34T, 450 2K, CysC f
2 (T3 41) 516 32 55 KBS & CysC /KPR IR 4 (T1
) B9 2. 13 % BEAh, SR BR AL T 1 4% R BRI 1
{ERONARIT T CysC 7K P-15 3255 S A XU ) 7l — 2

x4 CysCAKFHEEMWHIHT[ OR(95% CI) ]
Table 4 Subgroup analysis of CysC levels and frailty [ OR (95% CI) ]

SES T1 T2 T3 Pl
531 0.492
5 1 1.07(0.76 ~1.49) 1.92(1.43 ~2.57)
s 1 1.33(1.06 ~1.67) 2.27(1.82~2.83)
IR (4) <0.001
45 ~65 1 1.26(1.00 ~1.59) 2.07(1.63 ~2.63)
=65 1 0.73(0.51 ~1.04) 0.92(0.68 ~1.26)
YR INITA 0.299
T/ B S/ 1 1.01(0.61 ~1.68) 1.59(1.03 ~2.44)
L5 1 1.29(1.05 ~1.58) 2.35(1.93 ~2.85)
ESG=RINIA 0.161
=L 1 1.24(1.02 ~1.50) 2.12(1.77 ~2.54)
mH AL 1 1.24(0.50 ~3.07) 4.05(1.81~9.05)
BMI(kg/m?*) 0.655
[RENGY 1 1.10(0.44 ~2.77) 2.44(1.07 ~5.53)
EH R 1 1.13(0.84 ~1.52) 1.94(1.48 ~2.56)
/IR 1 1.39(1.03 ~1.87) 2.42(1.82~3.23)

7 : CysC RN EE C, 3 =403 48R T1 <0.9 mg/L, T2 3 0.9 ~1. 05 mg/L, T3 > 1. 05 mg/L; LA T1 RpZ MR AMAE E#IKE B E/AERES5H

<18.5 kg/m? \18.5 ~24.0 kg/m* . =24.0 kg/m?,

BiRF, “H L) R ZESE R, 2 CysC KK =
1.05 mg/L B}, i CysC ¥ F 5, 3 55 48 %5 i 3% 1
e

KR 22 BRI 9T W] CysC KRNI 55 & A AU
B — TR B P BA S BE 5T R, e 3%
C AU B0 9 SR ABE AR, 0 EL AT DU A
TEF SRR TR R R B o BN — T
Xt 65 % LA_E AR R T I AT 58 R B A i B 2R C
PRV B (R 55 XU S AR O R e 5 A
FEXF 65 % LU EBIARE, MABIFENA T 45 2 LU ERY
NHE, B T XF 45 ~ 65 % AT 28 55 1 KUBS: 9 A 3R

HeAh, SEE T T 67 % K LA b 847 F PRI Rif sk
WHFE R B, B R ) CysC K5 38 55 XU FIZE T 3 3
ARG, CysC AP AT 4E b S 058 A o bn s ™
FOFE X ITIFFETE N 1Y 22 B0 50 1 50 55 R BT Al o
55, AW T A FLIEAL 5255, FI AL & 3 2 /9 4k
J&, AT DUSE A S g s AR . DR, AR LA
SRS PP TS AR I AR RT T e
2R C R MR A A

FES T — AR A G IR R Z5 A, H AT T
SIS RIBIEFE AR TR 7E 65 % DL B BB AFR ARE, XA
FEP UM ARRE S JILANE B IR A SR I R L[R]3
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