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Abstract: Objective To investigate the association between metabolic syndrome (MetS) and its components with cognitive
frailty (CF) in older adults, and to analyze variations in this association across different population subgroups, thereby
providing a scientific basis for targeted interventions. Methods Guided by the health ecology theory, this study utilized data
from the China Health and Retirement Longitudinal Study (CHARLS). A total of 2 695 participants aged 60 years or older
were included. MetS was diagnosed according to the Chinese Guidelines for Type 2 Diabetes Prevention and Treatment (2020
edition), while CF was assessed using the Frailty Phenotype (FP) combined with the Mini—Mental State Examination (MMSE).
Logistic regression models and subgroup analyses were employed to evaluate the association between MetS and CF. Results
After adjusting for multiple factors, it was found that MetS was associated with CF (OR=1.169, 95% CI: 1.016-1.346).
Component analysis showed that central obesity was independently associated with CF (OR=1.233, 95% CI: 1.057-1.416). As
the number of MetS components increased, the OR for its association with CF also correspondingly increased. Subgroup
analysis found a statistical interaction effect of fall history in the association between MetS and CF (P=0.02). In addition,
among individuals who were unmarried, had an education level below primary school, were retired, or had depression, the
strength of the association between MetS and CF was numerically higher. Conclusion MetS was significantly associated with
CF, and this association was modified by factors such as fall history. These findings suggest that targeted interventions
addressing MetS and its key components (e.g., central obesity) are crucial for CF prevention.
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Figure 1 Flowchart of the selection process for research subjects
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Table 1 Baseline characteristics of the study population (M (Pss, Pss), n(%)]
Ak #IK (n=2 695) AENFIEFIH (n=587) FHINFIEFHAH(n=2108) Fila /H E PiH
s N 2R
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INFELLT 1353(50.30) 324(55.20) 1029(48.90)
I 759(28.20) 169(28.80) 590(28.00)
rhag 393(14.60) 67(11.40) 326(15.50)
EESV NN 186(6.90) 27(4.60) 159(7.60)
AR T LB () 3.18(2.4) 3.08(2,4) 3.21(2.4) 3.695 0.055
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Figure 2 Subgroup analysis of MetS and CF
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Table 2 Logistic regression model analysis of MetS, components, number of components and CF [OR (95% CI)]

A hE LAY 1 FRFY 2 iR 3

MetS 1.212(1.123 ~ 1.309) <0.001 1.150(1.001 ~ 1.321) 0.049 1.169(1.016 ~ 1.346) 0.030

MetS 24y
rRuPERE B 1.493(1.241 ~ 1.835) <0.001 1.215(1.050 ~ 1.405) 0.009 1.233(1.057 ~ 1.416) 0.007
15 1A 1.105(0.863 ~ 1.415) 0.429 0.949(0.823 ~ 1.094) 0.474 0.943(0.818 ~ 1.088) 0.420
ESIENRE IR 1.185(0.878 ~ 1.598) 0.268 1.024(0.878 ~ 1.195) 0.764 1.062(0.907 ~ 1.242) 0.455
Hlh =Tt 1.020(0.817 ~ 1.274) 0.860 0.948(0.805 ~ 1.117) 0.525 0.951(0.807 ~ 1.120) 0.547
I EF 7 1.243(1.021 ~ 1.513) 0.030 1.047(0.906 ~ 1.210) 0.533 1.033(0.894 ~ 1.194) 0.659

MetS 214341
0 Ref Ref Ref
1 1.202(0.924 ~ 1.565) 0.171 1.086(0.829 ~ 1.423) 0.550 1.130(0.853 ~ 1.496) 0.394
2 1.399(1.061 ~ 1.845) 0.017 1.240(0.933 ~ 1.648) 0.138 1.263(0.940 ~ 1.699) 0.122
3 1.812(1.310 ~ 2.507) <0.001 1.672(1.200 ~ 2.328) 0.002 1.720(1.218 ~ 2.430) 0.002
4 1.786(1.201 ~ 2.656) 0.004 1.688(1.125 ~2.534) 0.012 1.707(1.117 ~ 2.609) 0.013
5 15.472(2.105 ~ 113.729) 0.007 11.870(1.600 ~ 88.064 ) 0.016 14.919(1.960 ~ 113.540) 0.009
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