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Combined effect of sleep duration and muscle strength on the depressive

symptoms in middle-aged and older adults
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Abstract: Objective To investigate the combined effects of sleep duration and muscle strength on depressive symptoms in
Chinese middle—aged and elderly adults, and to provide reference for mental health promotion. Methods A total of 4 225 par-
ticipants from the China Health and Retirement Longitudinal Survey (CHARLS) who participated in both 2011 and 2018
waves. Sleep duration and depressive symptoms were assessed using a questionnaire, and muscle strength (grip strength and
chair-rising time) was measured. Multivariable adjusted cox regression models were used to explore the combined effects of
sleep duration and muscle strength on depressive symptoms. Results In total 1 465 (34.67%) participants reported depressive
symptoms in 2018. After adjusting for confounding factors, participants with non-recommended sleep duration (> 9 h/d or < 7
h/d), lower grip strength, and longer chair-rising time had significantly increased risk of depressive symptoms. Compared with
those with recommended sleep duration (7 to 9 h/d) and high muscle strength (high grip strength and short chair-rising time)
group, individuals with non-recommended sleep duration and low muscle strength showed significantly increased risk of de-
pressive symptoms (HR=1.99, 95%CI: 1.38-2.87). Conclusion Non-recommended sleep duration and low muscle strength
are significant risk factors for depressive symptoms. Thus, increasing muscle strength and improving sleep duration should be
recommended for mental health promotion in middle—aged and elderly people.
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Table 1 Basic information of research subjects [(xxs5),n(%)]

o 9 JIARRIEAR )
e B 4 (n=1465) Jo( n=2 760) Fig {8 P
AR () 56.9 + 8.0 56.7+8.0 57.0+8.0 14 0.244
PE5 70.3 <0.001
B 2319(54.9) 675(29.1) 1 644(70.9)
ks 1906(45.1) 790(41.4) 1116(58.6)
R RITA 1.9 0.379
CUS AT — i 3 762(89.0) 1291(34.3) 2 471(65.7)
CUS ARG 7E— i 160(3.8) 60(37.5) 100(62.5)
EIE A 303(7.2) 114(37.6) 189(62.4)
HERE 323 <0.001
XH 1 483(35.1) 591(39.9) 892(60.1)
/N 1025(24.3) 348(34.0) 677(66.0)
(LK 1054(24.9) 337(32.0) 717(68.0)
=R R Dk 6 63(15.7) 189(28.5) 474(71.5)
FEEHL 15.8 <0.001
A FK iz 3337(79.2) 1207(36.2) 2 130(63.8)
JEAAT Kz 876(20.8) 254(29.0) 622(71.0)
PR ()1 H) 11.9 0.003
>1 1231(29.1) 379(30.8) 852(69.2)
<1 360(8.5) 126(35.0) 234(65.0)
MA 2 634(62.3) 960(36.4) 1 674(63.6)
W 18.9 <0.001
H 1 836(43.5) 570(31.0) 1 266(69.0)
I 2389(56.5) 895(37.5) 1 494(62.5)
Ve 15 0.816
H 189(4.5) 67(35.4) 122(64.6)
G 3997(95.5) 1 384(34.6) 2613(65.4)
LA 0.1 0.965
H 363(8.8) 125(34.4) 238(65.6)
bW 3777(91.2) 1 305(34.6) 2 472(65.4)
=i ES 1.2 0.792
H 865(20.6) 303(35.0) 562(65.0)
¥ 3340(79.4) 1 154(34.6) 2 186(65.4)
BMI(kg/m?) 239+3.9 24.0+3.8 239+39 0.1 0.788
C IV 1 (mg/l) 24+65 26+6.7 23+64 1.1 0.291
JRZ (mg/dl) 45+12 4412 4612 10.2 0.001
REAG < (h/d) 68+1.6 6815 6.7+1.7 13.7 <0.001
TLUGRAR R (s ) 9.8+32 10.1+3.3 96+32 226 <0.001
AR 15+0.5 15+0.5 1.6+05 48.9 <0.001
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Table 2 The relationship of sleep duration, grip strength, and chair-rising time with depression
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ik 574/1 408 1.43(1.26 ~ 1.63) <0.001 138(1.17~1.63)  <0.001 1.30(1.07 ~ 1.59) 0.008
FLUGEARHTA] (s)
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i 469/1 402 1.09(0.96 ~ 1.24) 0.204 1.07(0.94 ~ 1.22) 0.296 1.11(0.95 ~ 1.29) 0.209

K 561/1 408 1.30(1.14 ~ 1.47) <0.001 125(1.10~1.42)  <0.001 1.27(1.09 ~1.48)  <0.001
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Table 3 Combined effects of sleep duration with grip strength or chair-rising time on depression

_— TIHBAEL 1 BAL A ] R 2 R 3
HR 1 (95%CI) P HR {H (95%CI) PAH HR {H (95%CI) P
127 1 BRI K
= GS/RSD 203/775 1.0 (ref) 1.0 (ref) 1.0 (ref)
"' GS/RSD 236/768 1.17(0.97 ~ 1.42) 0.095 1.15(0.95 ~ 1.40) 0.154 1.07(0.85 ~ 1.35) 0.553
ik GS/RSD 298/768 1.48(1.24 ~ 1.77) <0.001 1.43(1.16 ~ 1.75) 0.001 1.36(1.07 ~ 1.74) 0.013
5 GS/NSD 198/634 1.19(0.98 ~ 1.45) 0.078 1.19(0.97 ~ 1.44) 0.090 1.17(0.93 ~ 1.49) 0.171
' GS/NSD 254/640 1.52(1.26 ~ 1.82) <0.001 1.49(123~1.80)  <0.001 1.47(1.17 ~ 1.85) 0.001
ik GS/NSD 276/640 1.65(1.37 ~ 1.97) <0.001 1.58(1.28 ~1.95)  <0.001 1.46(1.14 ~ 1.86) 0.003
TLOGE AR TH] /7 BEEAR R
J& CT/RSD 214/787 1.0 (ref) 1.0 (ref) 1.0 (ref)
o' CT/RSD 250/776 1.19(0.99 ~ 1.42) 0.069 1.17(0.97 ~ 1.41) 0.096 1.23(0.99 ~ 1.53) 0.068
K CT/RSD 273/748 1.34(1.12 ~ 1.61) 0.001 1.28(1.07 ~ 1.54) 0.008 1.33(1.07 ~ 1.65) 0.011
J& CT/NSD 221/628 1.29(1.07 ~ 1.56) 0.007 1.28(1.06 ~ 1.55) 0.010 1.33(1.06 ~ 1.66) 0.015
' CT/NSD 219/626 1.29(1.07 ~ 1.55) 0.009 1.26(1.04 ~ 1.53) 0.017 1.31(1.05 ~ 1.65) 0.018
K CT/NSD 288/660 1.61(1.35 ~ 1.92) <0.001 1.56(1.30 ~1.87)  <0.001 1.60(1.29 ~1.98)  <0.001

1 CT= UG AR E] ; GS= #8 77; RSD= 3 FLIEMR K s NSD= A3 FUIENR I 0 1| A%, B 2 R ) AR BB FERE  RREsm |
BSUAARDL BRI PR DL BMT; A58 3 ARABiy 2 ALl 388 i iU BRI S % .C RO AR 1 R E
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b R AR R BRI A | P2 ) A UGS A
Fsf ] %) mh 22 AR IR SE R AU HR=2.05 (95%CI:
1.42 ~2.96) , fif [A] B} 774 JE 3 B B AR A S ARz ) A
LU A B[] () 2 A7 AR E R AU HR=1.99,
(95%CI:1.38 ~2.87).

HR (95% Cl) P-value

High GS
Short CT/RSD 1.0 (ref)
Middle CT/RSD —— 1.30(0.88-1.93) 0.182
Long CT/RSD —— 1.46(0.98-2.18)  0.065
Short CT/NSD —— 1.32(0.89-1.94) 0.163
Middle CT/NSD —— 1.46(0.98-2.17)  0.061
Long CT/NSD —— 1.57(1.04-2.37) 0.032
Middle GS
Short CT/RSD ——— 1.22(0.83-1.79) 0.320
Middle CT/RSD H—— 1.32(0.90-1.94) 0.152
Long CT/RSD H—— 1.41(0.95-2.09) 0.089
Short CT/NSD —_—— 1.81(1.24-2.65) 0.002
Middle CT/NSD —e——— 1.54(1.04-2.28)  0.033
Long CT/NSD ——e———{ 205(1.42-2.96) <0.001
Low GS
Short CT/RSD H—— 1.40(0.91-2.15) 0.122
Middle CT/RSD [ e | 1.71(1.17-2.51)  0.006
Long CT/RSD —_—— 1.79(1.24-2.57)  0.002
Short CT/NSD —— 1.59(1.04-2.42) 0.031
Middle CT/NSD [ 1.67(1.12-2.48)  0.011
Long CT/NSD ‘ ‘ ‘ ] ‘ ‘ 1.99(1.38-2.87) <0.001
0 05 1 15 2 25 3

T CT= FLUGE AR A ; GS= 48 73 RSD= & AL ME A Fif 1< s NSD=
TE RSN s P BV AR BRI GRS I SRR L I
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B 1 BEHREHS AL XHARAE R AR5 H
Figure 1 Combined effect of sleep duration and muscle strength

on depression
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