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The association between sunshine duration and frailty risk among
middle—aged and older Chinese adults: a longitudinal analysis of
CHARLS data
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Abstract: Objective To examine the association between sunshine duration and incident frailty among middle —aged and
older adults in China. Methods Data were obtained from the China Health and Retirement Longitudinal Study (2011—2018),
including 5 520 participants aged =45 years. City—level sunshine duration was obtained from the National Meteorological
Science Data Center. Time —dependent Cox models were used to evaluate the association between sunshine duration and
incident frailty, and restricted cubic spline and subgroup analyses were performed to assess nonlinearity and effect
modification. Results In the fully adjusted model, each 1 h/day increase in sunshine duration was associated with a 15%
higher risk of incident frailty (HR=1.15, 95% CI: 1.06-1.24, P<0.001). Restricted cubic spline analysis showed a nonlinear
association, with risk increasing markedly when daily sunshine duration was =6.63 h/day. Subgroup analyses suggested
significant effect modification by sex, education level, urban-rural residence, and work status. Conclusion City—level sunshine
duration was associated with incident frailty among middle —aged and older adults in China, with a nonlinear pattern and
higher risk mainly at higher sunshine levels.
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Figure 1 Flow chart of participant screening
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Table 1 Baseline characteristics of the study population [M (Pas, Pss), n(%) ]

At BABE(n=5 520) K HEHS2H (n=4 287) HESGLH (n=1233) PiE
AR () 56(49, 62) 55(49, 61) 59(53, 65) <0.001
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Table 2 Cox regression analysis of sunshine duration and frailty

A 1 i 2 A 3
Variables
HR(95%CI) P1E HR(95%CI) P1E HR(95%CI) P1E

FEREAN 1h/d 0.99(0.95 ~ 1.04) 0.742 1.04(1.00 ~ 1.09) 0.073 1.15(1.06 ~ 1.24) <0.001
Q Ref Ref Ref

0, 0.65(0.55 ~ 0.77) <0.001 0.69(0.59 ~ 0.81) <0.001 0.85(0.69 ~ 1.04) 0.111
Qs 0.77(0.66 ~ 0.91) 0.002 0.89(0.76 ~ 1.05) 0.179 1.21(0.93 ~ 1.56) 0.152
Q. 1.07(0.93 ~ 1.24) 0.340 1.24(1.08 ~ 1.43) 0.003 1.51(1.17 ~ 1.95) 0.002
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Figure 2 Restricted cubic spline plot of sunshine duration and

frailty
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Figure 3 Subgroup analysis of sunshine duration and frailty
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