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Association between sleep duration, depression with chronic

lung disease among middle — aged and elderly Chinese: a cohort study
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Abstract : Objective To explore the association of sleep duration and depression with Chronic lung disease (CLD) in middle
—aged and elderly Chinese. Methods Using CHARLS public data (2011 —2020), Cox regression and restricted cubic
spline (RCS) analyses were performed to assess the associations and dose — response relationships of sleep duration and
depression with CLD. Subgroup and interaction analyses was further conducted to evaluate effect heterogeneity, and sensitivity
analyses to test the robustness of our results. Results ~ Among 6 011 respondents, 27. 65% had short sleep, 63.85% had
normal sleep, 8.50% had long sleep, and 35. 63% had depression. Cox regression analysis showed that short sleep duration
(HR=1.23, 95% CI. 1.04 — 1.45, P =0.018) and depression ( HR =1.76, 95% CI. 1.50 - 2.05, P < 0.001)
significantly increased CLD risk. The results of RCS analysis showed that sleep duration ( P — overall =0. 009, P - non - linear
=0.121) and depression ( P —overall <0.001, P —non — linear =0. 116) had a dose — response and linear relationship with
CLD risk. The results of infled — point analysis showed that, when the sleep duration was <6.97 h or CES — D score was >7,
the risk of CLD increased with the decrease of sleep or the increase of CES — D score. Subgroup analysis showed that the
association between short sleep duration and the risk of CLD was more significant in women aged 45 — 59 years, with high
school education or above, low physical activity, social participation, and non — diabetes. The interaction showed that with the
increase of education level, the association between long sleep and CLD decreased by 29% , and the association between

depression and CLD increased by 19% . Conclusion Short sleep duration and depression are important risk factors for CLD in
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middle — aged and elderly people, and their evaluation should be included in the CLD prevention system.

Keywords : Middle — aged and older Chinese; Sleep duration; Depression; Chronic lung disease
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Table 1 General demographic characteristics of the study subjects (n =6 011)

Rz A s ]
Ak Bt 55 RS ] 1 # BN A i) KRN ] X P
(n=1662) (n=3838) (n=511)
R, (n,% ) ] 68.91 <0.001
45 ~59 3 527(58.68) 859(51.68) 2382(62.06) 286(55.97)
60 ~69 1 643(27.33) 520(31.29) 990(25.79) 133(26.03)
70 ~79 676(11.25) 221(13.30) 388(10.11) 67(13.11)
=80 165(2.74) 62(3.73) 78(2.04) 25(4.89)
PERI(n, %) 18.57 <0.001
5 2 780(46.25) 696(41.88) 1 829(47.66) 255(49.90)
5°e 3231(53.75) 966(58.12) 2009(52.34)) 256(50.10)
ZHEBEBRE(n, %) 145. 84 <0.001
H 2575(42.84) 872(52.47) 1 446(37.68) 257(50.29)
SN 1294(21.53) 342(20.58) 840(21.89) 112(21.92)
wh 1299(21.61) 300(18.05) 908 (23.66) 91(17.81)
P R UL 843(14.02) 148(8.90) 644(16.78) 51(9.98)
TSR () % ) 39.79 <0.001
F s 48(0.80) 16(0.96) 30(0.78) 2(0.39)
Y 5345(88.92) 1417(85.26) 3 478(90.62) 450(88.06)
BS 44(0.73) 12(0.72) 29(0.76) 3(0.59)
11 574(9.55) 217(13.06) 301(7.84) 56(10.96)
R (n, %) 21.67 <0.001
W 5361(89.19) 1 506(90.61) 3375(87.94) 480(93.93)
Akt 650(10.81) 156(9.39) 463(12.06) 31(6.07)
&S (n, %) 9.01 0.061
& 1417 3h 3922(65.25) 1 107(66.61) 2 473(64.43) 342(66.93)
RT3 Bl 509(8.47) 142(8.54) 339(8.83) 28(5.48)
R 1E B 1.580(26.29) 413(24.85) 1 026(26.73) 141(27.59)
WA (n, %) 9.26 0.055
AN AR 3737(62.17) 1079(64.92) 2347(61.15) 311(60.86)
i 2R A 462(7.69) 111(6.68) 304(7.92) 47(9.20)
RALER A 1 812(30.14) 472(28.40) 1 187(30.93) 153(29.94)
KB (n, %) 12.25 0.016
WS I 7 4 047(67.33) 1 159(69.74) 2531(65.95) 357(69.86)
& HDF—IK 457(7.60) 103(6.20) 319(8.31) 35(6.85)
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RAF 2 905(48.33) 765(46.03) 1 898(49.45) 242(47.36)
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Table 2 Cox regression analysis of the association of sleep duration and depression with CLD

e Wil 1 iR 2 TE
Xi HR(95% CI) P HR(95% CI) P HR(95% CI) P
ENGIHE] ()

6~8 1.00 1.00 1.00

<6 1.25(1.05 ~1.48) 0.010 1.23(1.04 ~1.46) 0.017 1.23(1.04 ~1.45) 0.018

>8 1.06(0.80 ~1.42) 0. 672 1.02(0.75 ~1.38) 0.917 1.05(0.79 ~1.39) 0.761
g

Jc 1.00 1.00 1.00

fH 1.72(1.48 ~2.01) <0.001 1.79(1.52 ~2.08) <0.001 1.76(1.50 ~2.05) <0.001
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P-overall = 0.009
P-non-linear = 0.121

HR295%CI

P-overall < 0.001
P-non-linear =0.116
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1 BRI & CES - D S35 CLD XU A9 RCS #5477
Fig.1 Restricted cubic spline model of sleep duration, CES — D score and the risk of CLD
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WK, LA A D A0 o (B X 0 T 4 R B2 R . 55— 3.
NG TEVREE TR ZR R AT 3 Fp, it e AR A 8] ( HR

20

CES-D%r i

=1.21,95%CI:1.02 ~ 1.43,P =0.031) K HE ( HR
=1.75,95%CI:1.50 ~2.05,P <0.001 ) 55 CLD K&
WA K, SRR FEAE R B BRI E

3 MEARATE] R H0AR S CLD JXURS: Y BRI 3B 45
Table 3 Results of sensitivity analyses of sleep duration and depression with CLD risk

- g o 2 BUT 3
i HR(95% CI) P HR(95% CI) P HR(95% CI) P
REEAR S [1] (h)

6~8 1. 00 1. 00 1. 00

<6 1.23(1.04 ~1.46) 0.016 1.21(1.02 ~1.44) 0. 028 1.21(1.02 ~1.43) 0.031

>8 1.00(0.74 ~1.35) 0.990 0.98(0.73 ~1.32) 0. 897 0.99(0.73 ~1.33) 0.926
Bk

7 1. 00 1. 00 1. 00

4 1.72(1.47 ~2.01) <0.001 1.77(1.52 ~ 2.07) <0.001 1.75(1.50 ~2.05) <0.001
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P=0.032), lIiEZHEBRENRES, KRS
CLD 2 [R] Y S B 5 Uk 55 24 29% , HLAR WLk 4. It
HN, R R B B T AR S CLD 2 A Ay %
BE(HR =1.19,95% CI:1.03 —=1.38,P =0.019) , X %
A 2 205 T2 B 4 =, SRS CLD 2 ] Y G B
HOR T 29 19% , BAR UL 2,

R4 RN E] S CLD %A XU B0 [ HR(95% CI) |

Table 4 Subgroup analysis of sleep duration and risk of CLD [ HR (95% CI) ]

20771 <6 h >8 h P interaction AEHRNAE( <6 h) ZEHANAE( >8 h)
AR 0.616  0.90(0.74~1.11), P=0.325  0.96(0.68 ~1.36), P=0.819
45 ~59 1.29(1.02~1.63)  1.14(0.78 ~1.67)

60 ~69 1.17(0.87 ~1.56)  0.83(0.47 ~1.46)

70 ~79 1.13(0.70 ~1.82)  1.08(0.52 ~2.24)

=80 0.76(0.23 ~2.49)  1.33(0.28 ~6.36)

PR 0.452  1.17(0.83 ~1.64), P=0.374  0.81(0.45~1.46), P=0.484
| 1.17(0.91 ~1.49)  1.15(0.80 ~1.65)

5ia 1.37(1.08 ~1.73)  0.93(0.59 ~1.48)

ZHERE 0.033  1.10(0.93 ~1.30), P=0.250  0.71(0.52~0.97), P =0.032
a1 1.22(0.96 ~1.56)  1.29(0.89 ~1.86)

Nz 0.89(0.61~1.29)  0.99(0.56 ~1.74)

wh 1.37(0.92~2.03)  0.61(0.25 ~1.47)

ER KL 1.79(1.06 ~3.04)  0.28(0.04 ~ 1.98)

K15 BN 0.849  0.99(0.82~1.20), P=0.915 0.91(0.66 ~1.26), P=0.567
AR IEsh 1.27(1.03~1.57)  1.12(0.79 ~1.59)

PAAIEST 1.04(0.58 ~1.88)  1.21(0.45 ~3.26)

ERAIEE 1.27(0.92~1.74)  0.92(0.52~1.62)

ZINAEASTE Bh 0.481  1.16(0.83~1.63), P=0.383  0.82(0.46 ~1.48), P=0.516
75 1.15(0.92 ~1.45)  1.14(0.79 ~1.65)

2 1.34(1.05~1.72)  0.94(0.60 ~1.47)

o 0.969  1.03(0.48 ~2.21), P=0.936  0.87(0.26 ~2.97), P=0.829
& 1.25(1.05~1.49)  1.05(0.79 ~1.42)

i 1.22(0.58 ~2.56)  1.20(0.36 ~3.98)

TE: 2% 2 IR ] 6 ~8 h, P for interaction Sy BR8] 5 3. 21 A% 4t 52 EL A A0 R 1A P {H 5 28 EL2800, (BT A5 P9 e B B e [7) 5 317 21 728 0 22 .
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CLD 2 i) fi S 156, 235 - ¢ W, i e MRS 1sf ) (I G <
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TE ., XSS BRVRAL T K REAR 00 B H 22 5 P g fidt B
171 42 Z ML F) T , o S D A B 2 o ) A AR
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RCS 434745 54 7%, WEHR A 6] 55 CLD & AR XU 5 4%
PR 2R, YRR I ] < 6. 97 i, Bif 35 A B A 4] 154 sk
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Categories Groups Total Event Event/Total % HR(95%CI) P HR(95%CI) for interaction P for interaction
R 0.92(0.77~ 1.11) 0.410
45-59 3527 339 9.61 1.69(1.37~2.08) - <0.001
60~69 1643 198 12.05 1.90(1.44~2.49) | o—— <0.001
70~79 676 76 11.24 1.37(0.88~2.13) - 0.163
>80 165 14 8.48 0.96(0.33~2,80) +—e—i 0.939
3] 1.09(0.80~1.49) 0.576
9 2780 324 1165 1.74(1.40~2.16) e <0.001
& 3231 303 8.38 1.90(1.52~2.38) Lo— <0.001
ZHARE ' 1.19(1.03~1.38) 0.019
yail 2575 295 11.46 1.53(1.22~1.91) | .— <0.001
INE 1294 149 1151 1.31(0.95~1.80) —.— 0.098
o 1299 119 9.16 2.22(1.56~3.16) L ——— <0.001
WREE 843 64 7.59 2.56(1.55~4.22) L ———y <0.001
W nikzh 1.00(0.84~ 1.19) 0.984
64k Nikzh 3922 399 10.17 1.68(1.38~2.03) | e <0.001
Pk hiEzh 509 56 11 2.50(1.50~4.18) L —— <0.001
Wik hiEs 1580 172 10.89 1.63(1.22~2.18) —.— 0.001
BMHAE T Zh 0.96(0.71~1.31) 0.815
i 2968 336 11.32 1.72(1.40~2.13) | e <0.001
It 3043 291 9.56 1.66(1.32~2.09) | .— <0.001
IR 0.89(0.45~1.77) 0.742
& 5679 594 10.46 1.71(1.46~2.00) | e <0.001
2 3 3 9.94 1.93(0.99-3.77) — 0.053
2 3 4 5
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Fig.2 Forest plot of subgroup analysis of depression and risk of developing CLD
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