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Abstract: Objective To analyze the relationship between circadian syndrome (CircS), changes in CircS and the progression
of frailty, providing a theoretical basis for the early prevention of frailty and the development of interventions. Methods Based
on data from the 2011—2018 China Health and Retirement Longitudinal Study (CHARLS), the frailty index (FI) was
constructed using 39 health deficits to examine frailty, and CireS was diagnosed by metabolic syndrome (MetS) components,
sleep and depression. Changes in CircS were obtained by comparing the status of CireS in 2011 and 2015. The relationships
between CireS, changes in CircS, and the risk of frailty, as well as FI trajectories, were analyzed by Cox proportional hazards
regression and linear mixed —effects models. Results In the fully adjusted Cox regression model, CircS was significantly
associated with the risk of frailty (HR=1.604, P<0.001). Individuals with abnormal component scores of 6 (HR=2.110, P<
0.001) or 7 (HR=3.136, P<0.001) showed a substantial increase in the risk of frailty compared with no CircS. Compared with
persistent CircS—free individuals, those newly developing CircS (HR=2.534, P<0.001), and those with persistent CircS (HR=
3.681, P<0.001) were at higher risk of frailty. In fully adjusted linear mixed—effects models, FI increased significantly faster
in participants with CircS compared with individuals without CireS (8=3.932, P<0.001) and tended to increase significantly as
the number of abnormal components increased (P,.,t<0.001). Participants with CircS had the greatest increase in FI compared
with individuals who were persistently CircS—free (8=5.588, P<0.001). Age (P=0.013) and alcohol consumption (P=0.023)
interacted with CireS, but the direction of the effect of CircS on frailty remained consistent across subgroups. Conclusion
CircS and its changes were positively associated with the progression of frailty among Chinese middle—aged and older adults,
underscoring the importance of early identification of CircS and monitoring the changes in CircS to reduce the risk of frailty

and mitigate the progression of frailty.
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Figure 1 Flowchart for screening the population with CireS and

frailty among middle—aged and older people in China
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Table 1 Baseline characteristics of the study population [ M(Pas, Pys), n(%) |

A ST AF CireS CireS ZIyH P1E
FEPN ' 5856 3549 2307
AEIR (%) 58.00(52.00 ~64.00)  58.00(51.00 ~ 64.00)  59.00(53.00 ~ 65.00) ~145.159 <0.001
AL () 13.172 <0.001
<60 3 283(56.06) 2 057(57.96) 1226(53.14)
=60 2573(43.94) 1492(42.04) 1.081(46.86)
531 297.847 <0.001
5 2 661(45.44) 1 934(54.49) 727(31.51)
L 3 195(54.56) 1615(45.51) 1 580(68.49)
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2.2 CireS % CireS A5 3% 33 2 & K& 8] 69 K B
Cox AL B, AR CireS 5552

IEASER R, A MG, 5T CireS ML,
A CireS i 2 55 XU & 38 fil 60.4% (HR=1.604,P <



PRI BE2F 2025 4E58 52 455 17 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 17

< 3083 -

0.001). [FBF, 5 CireS 52 H B8 <4 (TC CireS)H
Lo, B CireS 5% B 4CH 4.5.6.7 B, 32 55 KUK
MR I8N 51.0% (HR=1.510,P<0.001) .43.4% (HR=
1.434,P <0.001).111.0% (HR=2.110,P <0.001) .
213.6%(HR=3.136,P<0.001), S W35k 6 F17

B, 5 55 AR AU KRS i . 5 RFEETC CireS #HLL, 357
2L/ CireS N BEH 5 55 & 28 XU 35 In i 2 (HR=
3.681,P<0.001), H:¥X Jy i & CireS(HR=2.534,P<
0.001), i CireS 5 N2 55 % Az AU 18 fin 20>
(HR=1.684,P=0.030), W3 2.

R2 CireS AL GHEERY KR
Table 2 Relationship between CircS, changes in CireS and frailty
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5 1.732(1.477 ~ 2.031) <0.001 1.493(1.269 ~ 1.756) <0.001 1.434(1.209 ~ 1.699) <0.001
6 2.571(2.116 ~ 3.124) <0.001 2.200(1.807 ~ 2.680) <0.001 2.110(1.721 ~ 2.586) <0.001
7 3.988(2.852 ~ 5.578) <0.001 3.351(2.390 ~ 4.700) <0.001 3.136(2.228 ~ 4.4138) <0.001
CireS 784k
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Hr & CireS 2.636(1.957 ~ 3.551) <0.001 2.569(1.903 ~ 3.468) <0.001 2.534(1.874 ~ 3.426) <0.001
CireS iR 1.756(1.099 ~ 2.808) 0.019 1.689(1.056 ~ 2.701) 0.029 1.684(1.051 ~ 2.698) 0.030
F54E CireS 4.136(2.224 ~7.691) <0.001 3.684(1.976 ~ 6.867) <0.001 3.681(1.968 ~ 6.886) <0.001
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Table 3 Longitudinal associations between CireS, changes in CireS and the FI

- R 1 e A 3
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CireS — /2%
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CireS 58 4L
<4 ref. ref. ref.
5 4.220(3.606 ~ 4.835) <0.001 3.466(2.862 ~ 4.069) <0.001 3.583(2.962 ~ 4.204) <0.001
6 7.006(6.172 ~ 7.841) <0.001 6.265(5.452 ~ 7.079) <0.001 6.351(5.524 ~ 7.178) <0.001
7 11.727(10.263 ~ 13.191) <0.001  10.833(9.410 ~ 12.255) <0.001 10.867(9.446 ~ 12.288) <0.001
FERR it <0.001 <0.001 <0.001
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CireS & 3.179(2.466 ~ 3.892) <0.001 2.961(2.262 ~3.661) <0.001 3.079(2.376 ~ 3.782) <0.001
FEE CireS 6.105(5.509 ~ 6.702) <0.001 5.490(4.884 ~ 6.095) <0.001 5.588(4.948 ~ 6.228) <0.001
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Figure 2 Subgroup analysis and interaction of CircS with frailty and the trajectories of the FI
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