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[ Abstract] Background The scale and follow—up time of studies related to the association between sleep
duration and all-cause mortality in middle—aged and older adults vary widely, and the results of studies such as correlations
and recommended sleep duration remain controversial. Objective To explore the association between sleep duration
and the risk of all-cause mortality in middle-aged and older adults. Methods From January to December 2022,
the longitudinal study cohort was created based on the case ID numbers of coding manual combined with baseline and
follow—up data of the China Health and Retirement Longitudinal Study ( CHARLS ) and Chinese Longitudinal Healthy
Longevity Study ( CLHLS ) databases from January to December in 2022, which ultimately included 43 922 respondents.
Social demographics, health status and health-related behaviors, sleep duration and death related information were
extracted from CHARLS and CLHLS databases, recoding and variable transformations were performed according to the
measurement and evaluation criteria of relevant indicators. The Kaplan-Meier method of Log—Rank test was used to plot

survival curves, and the Cox proportional hazard regression model was used to explore the relationship between sleep
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duration and mortality risk in the middle—aged and older adults, followed by unrestricted cubic spline to observe the effect
of the continuous—type variable of sleep duration on mortality risk. Results Among 43 922 middle—aged and older adults
with a median follow—up of 6 years and an average sleep duration of 7.32 h, 9 369 cases (21.33% ) had sleep duration
of < 5h, 7779 cases (17.71% ) had sleep duration of >5-6 h, 295 cases (0.67% ) had sleep duration of >6-7 h,

15611 cases( 35.54% ) had sleep duration of >7-8 h, 2 567 cases( 5.84% ) had sleep duration of >8-9 h, 5 011 cases( 11.41% )
had sleep duration of >9-10 h and 3 290 cases had sleep duration >10 h (7.49% ) . Kaplan-Meier survival analysis showed that
middle—aged and older adults with moderate sleep duration (>6~7 h) had the highest probability of survival, and those with
extra—long sleep duration (>10h ) had the lowest probability of survival. Cox regression model results showed that compared with
middle—aged and older adults with sleep duration >10 h, middle—aged and elderly adults with sleep duration of < 5 h{ HR( 95%CI )
=1.19(1.09, 1.29 ), P<0.05 J, >7-8 h{ HR(95%CI )=1.16( 1.08, 1.25 ), P<0.05 }, >8-9 h{ HR(95%CI )=1.32(1.19, 1.46 ),
P<0.05]) , and >9-10 h [ HR (95%CI) =1.12 (1.04, 1.22) , P<0.05) had increased risk of death. Restricted cubic spline
showed an S—shaped non-linear association between sleep duration and risk of all-cause death ( P=0.023) , with no significant
association of sleep duration of 4.62-7.97 h with the risk of death, significant association of sleep duration <4.62 h and >7.97-
10.00 h with all-cause mortality risk. Conclusion Middle—aged and older adults with moderate sleep duration had the highest
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probability of survival, so the recommended sleep duration for middle—aged and older adults is 5-7 h.
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Table 2 Comparison of baseline characteristics among middle—aged and older adults with different sleep duration

IR (1) N HEA (4 (%) ) . A (4 (%))
5 i TES el A
<5 9369 3864 (41.26) 5502 (58.74) 67.8+159 5968 (63.71) 3400 (36.29)
>5~6 7779 3771 (4848) 4007 (51.52) 68.6+17.3 4881 (62.75) 2898 (37.25)
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Figure 1 Survival probability curve of sleep duration
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Table 3 Cox proportional hazard regression model of sleep duration and all-

cause death risk

R HARE B SE  x*MH P{i  HR (95%CI)

AL 1 BEHRHR] (h, DL >10 AZ )
<5 0.18 004 423 <0.001 1.19 (1.10, 1.29)
>5~6 -0.01 004 -0.18 0856 099 (091, 1.08)
>6~7 0.06 030 021 0837 1.06 (059, 1.93)
>7~8 0.08 004 224 0025 1.19 (1.01, 1.17)
>8~9 0.18 005 343 0001 1.19 (1.08, 1.32)
>9~10  0.06 004 1.62 0.106 1.07 (099, 1.15)

FOE 2 EARESE] (h, L >10 HZH8)

<5 0.17  0.04 413 <0.001 1.19 (1.09, 1.29)
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>8~9 021 005 403 <0001 1.23 (111, 1.36)
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>7~8 0.15 0.04 4.04 <0.001 1.16 (1.08, 1.25)
>8~9 0.28 0.05 5.37 <0.001 1.32 (1.19, 1.46)

>0~10 0.12  0.04 294 0.003 1.12 (1.04, 1.22)
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Table 4 The subgroup models of sleep duration and all-cause death risk
based on CHARLS and CLHLS databases

B NEL B SE  x’{H HR (95%CI)
CHARLS 20997 001 001 1.62 1.01 (1.00, 1.02)
CLHLS 22925 001 001 207 1.01(1.00, 1.02)
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Figure 2 Restricted cubic spline plot of sleep duration and risk of death
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