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Abstract

Objective: Depression is a more common negative effect among elderly, and poor sleep situation
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significantly influences the development of depression. However, the potential mediating mechan-
isms linking sleep situation to depression remain unclear. The aim of this study was to investigate 1)
the association between sleep situation and depression and 2) the mediating role of self-rated
health in the association between sleep situation and depression to provide a theoretical basis for
the prevention of depression in later life. Methods: The data were obtained from the 2018 Peking
University Survey on Chinese Longitudinal Healthy Longevity Survey. Sleep duration, sleep quality,
self-rated health and depression scores were collected by questionnaire. Depression scores ranged
from O to 30, with higher scores indicating more severe depressive symptoms, and a total score of
210 was defined as clinically significant depressive symptoms. Results: After controlling for po-
tential confounders, poor sleep situation was found to be significantly and positively associated
with depressive symptoms. Mediation analyses showed that self-rated health mediated the asso-
ciation between sleep situation and depression. Conclusions: Inadequate sleep duration and poor
sleep quality both cause an increased risk of depression in older adults, and improving self-rated
health by improving sleep is expected to reduce the risk of depression in older adults.
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FVERRE 4 5E SN — P 2 4EFE ) S BT, KA NI B R RR . A o Ak 23O B Dy e = AR A7 T
SONA, JERTRE R EREAIBETC[L] [2] [B]. 404, VARAE OB REME AT R 58 — R AR A3, 4 3Rk&y
A 3.5 AL NEBAFWACAE4], T HIZA BB . fEZE AR, SWARAE OB IR Tl R
BRAE 28— RAE PHBRAT[5], w22 4E N HF AR RE IR 03 22 20.0% (95% ClI: 17.5%~22.8%), 354 5
NN — AL EAACAE[6]. B ANANRESS B3 . KIEAEA LR T E R, #RRkiE,
A4 80%I1 2 NEHARAE T B A [7]. BUSEEHLRY], ZHEAMAIE OO E AL 21 A L AR AL,
RVE 5 BG4 NAERAE OB RN A 2 38 ) — TS A 55

HEE AR e 5 1) 5009 2 B AR I R G KT g o, FRIEIZ0 47. 2% 32 48 AN AZAEREIR R RS [8]. AW TR
5 B AR ) A8 P N B 25 5 BB L AIORE , — TRV Ak R IG5 150 R A AT RE S B R A I F T2 R B, #VIROE 5
HIEHRR B2 05 25 DIAR DG 7E 40%~900015% 12 W A ARAE ) 5218 &, WL 5% B AR 0T 5 22 1 #0248 9] [10] 0 BEHIRER
1372 H T2 Wi e (I PR SR (0 — 5045, JF BAT BRRGBE 22 1R 408 2 W) R BR PR 5 5 THIVIRAE, — L83
BRI ORI, B HIR I 7 0035 25 095 i 80 s v e e B [10] [12] [13], WA P A% A A& AR ) — A
Jek, B RIMATAE KU (bR 2 —. Ak, Lopresti %5 A\ [14]% BUMERRLESMATAE 0 R £ R IERTGST
g mEENHAER.

g5 bRTR, RERRBERG AN 2 5 RANAIRE, (E AR 505 R 2 ) 56 R T LE ML 1 AN 56 4
THRE. L, AU T AR M A N FER RS, B TE PR R MR AR A7 105 A bR 2 1] ) B
TEERL], T IEAER AT SCR R ZR, TR I AE IR AE SR AR -

2. MEREFHE

1) WEFCR G Bk B E 2 AR (g S ZXRE SE 4R 1 25 (Chinese Longitudinal Healthy Longevity Survey,
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CLHLS), 1% HIFA T 1998~2018 4F1E4= [ 23 A48\ BLEE T AT E VA X B LM I 2 B8 B i P e 1 8 ki 2,
HYFR 11.3 J3 1, FrA B it G B IR 8 A R = 1, B0 R 23R8 7 B N A3 VT4l Rl A AT
AW FCEFRAE 2018 FEANTFFLHI 15,874 4 65~105 & LENBE, (EHBRINER(n = 1282). Rl AR 175150 S (54
RIS AT B (n = 4273) B AL (2% 5, fe 3t 10,319 L2 VT E NI« AW R RIS R A TR o
BRE R SMHEGS . IRB00001052-13074), FTf & 5% 2% T HiAE FE1.

2) MEARMESL: WG HE R CIESIUE— R R LN 27 R R U RN B . FR A E 5K
MEIRIE &2, S 5FW N<T /N 7~9 /N FI>9 /NI =40, R BERRIN ] 7~9 /N A S R4,
MEART i ) “IRIUAERRAR T o) 2 7 #EATPPAN[15], Mg EdE: “IREF” “4F” “—m,” “%”
AARZE” o RPN BEIR S R (FAREE) R R AR (EMRZE)=H, R
AR B B NS R . R T TR A T, 4 R ARG HSF T 29 Sy L % B AR P 170 (7~9) )RS B FIR S 1) (<7
h 5>9 h)PHZL, KEREHRTT B4 “ AR (PRI “AREAR” (—B/ZMRZ) UL, KR 2RIk
78 HoAth 5 BEARAH DS ORI 70 Hh 2 #E4T 1 48IE[16] [17].

3) HVHBAEIR : 224 N P HVARE PR A FH i8] WA R PR AT 95 27 BE 72 o4Vl 5t 3 (Center for Epidemiological
Survey Depression Scale, CES-D10)#E 4734, DRI 78 EEUESE 1% & % B A B A0 F1E 18], 1%
EREN 0 F 30 5, 1340 A CRAMAREE IR ™ FE[19], B4 > 10 #4758 SCAIR PR 1 535 AR RE IR [20]

4) AR AIHEERART RN E, W2 U CERAIEE E QR E A
FE? 7 BTV, X — R AR ARLE “hFT C—T CREFT BLCCRAET o AR
W EVPHERE N “IF” (IRUFIF— RO “ 27 (NFMRAEF) . B VPR REIR I OB i Jy— AN R HE
TAEAR, O 12 B TR A AR 21] -

5) MhArE: a) #ho NZEIEARHE, GRER. Al SORG . Fath; b) A7 U@ R4T
N, BRI E . BRI o) MAGTRAL, BREE AT KEFIRN.

6) it

i R B4 4.4.4 BATGE 0T IESMEAS B R TR S ARUEZE RO, R 2200 BL S 2H IF) 22 57
SR ER n ()R, R 2RI e I 25 55 . AR SRR . BB KT BSRIRGL . R
FEEFUIN . EVEEREE WSS ORI BRSO S, SR B 5 22 43 Bt LU A [R) 4E 30 Ta) S AR D743
(122 5, K FH 2[R 3% logistic [B] Y45 5 4347 22 4 N BRI 15 750 5 FEIRE IR 1) DGk o [N 42 M 3 34T 3 2 4
KU 56, K5 7K ik o = 0,05,

M R # AT 4.4.4 i) bruceR G 7 AL 10 8] 2)0 HARKRUL, BFSE T H 1EAR HEN HER
5 BURPECREIR Z [ R BE I A /EF - Bootstrap 7k TR A A RN I GETH 351, B AR AR o A
(I ABMEL DA SRAS [R] 42 RO 1Y) A X ]

3. &R

1) FEAREM: 10,319 f73Z27# d, B L 45.0% (4649 4). AN[EIBEIRI (). BRI &1 52 15 1E
BSWRIL . BRI EVFERER . WO Gl ORI B 0 55 7 T A7 1E 035 22 (P < 0.05), 1E
JE AR 3 7 T PR 2E TR 22 e o g A (P > 0.05), HAR LK 1.

2) ANIRIBERRAR 0 2 4 N (AT 1 43175

a) WEMER. WS GSWIRGL. KEFWON . VPR, MR RIS BRI OUS,  HEIR
o FRORH R IR SR F 0 22 1 32 U 3 VAR V120 v 1 BRI TR FE 304 (1) 52 V74 (10.96 + 4.96 13.30 + 5.86 vs 7.35
+4.59). {EXMERABATHZE oG, SR8 BEIE 2.
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Table 1. Basic information on the study population

=1 MANRHERFR

4tk AR 0 & HE A e 1]
o - — P {E P 'fg
(n=10,319) Bt —f& B <7h 7~9h >9h
(n = 5365) (n=3371) (n=1583) (n=3849) (n=4599) (n=1871)
1
5 4649 (45.0) 2698 (50.3) 1408 (41.8) 543 (34.3) 1547 (40.2) 2235 (48.6) 867 (46.3)
<0.001 <0.001
e 5670 (55.0) 2667 (49.7) 1963 (58.2) 1040 (65.7) 2302 (59.8) 2364 (51.4) 1004 (53.7)
ey
65~80 % 4305 (41.7) 2276 (42.4) 1358 (40.3) 671 (42.4) 1673 (43.5) 2196 (47.8) 436 (23.3)
81~95 % 4056 (39.3)  2045(38.1) 1365 (40.5) 646 (40.8)  0.024 1538 (40.0) 1685 (36.6) 833 (44.5) <0.001
96~105 % 1958 (19.0) 1044 (19.5)  648(19.2) 266 (16.8) 638 (16.5) 718 (15.6) 602 (32.2)
ZHE
= 4710 (45.6) 2272 (42.3) 1634 (48.5) 804 (50.8) 1847 (48.0) 1839 (40.0) 1024 (54.7)
<0.001 <0.001
= 5609 (54.37) 3093 (57.7) 1737 (51.5) 779 (49.2) 2002 (52.0) 2760 (60.0) 847 (45.3)
JEAEHE
et 6103 (59.1)  3205(59.7) 1961 (58.2) 937 (59.2) 2272 (59.0) 2761 (60.0) 1070 (57.2)
0.535 0.106
A 4216 (40.9) 2160 (40.3) 1410 (41.8) 646 (40.8) 1577 (41.0) 1838 (40.0) 801 (42.8)
TSR
HEEN 4454 (43.2) 2389 (445) 1414 (41.9) 651 (41.1) 1662 (43.2) 2220 (48.3) 572 (30.6)
0.013 <0.001
TFEJEN 5865 (56.8) 2976 (55.5) 1957 (58.1) 932 (58.9) 2187 (56.8) 2379 (51.7) 1299 (69.4)
FREFWN
<10,000 2052 (28.6) 1366 (25.5) 1067 (31.6) 519 (32.8) 1244 (32.3) 1205 (26.2) 503 (26.9)
10,001~50,000 3335(32.3) 1840 (34.3) 1027 (30.5) 468(29.6) <0.001 1169 (30.4) 1525(33.2) 641 (34.3) <0.001
>50,000 4032 (39.1) 2159 (40.2) 1277 (37.9) 596 (37.6) 1436 (37.3) 1869 (40.6) 727 (38.8)
8]
= 1528 (14.8) 929 (17.3) 411 (12.2) 188 (11.9) 505 (13.1) 743 (16.2) 280 (15.0)
<0.001 <0.001
& 8791 (85.2) 4436 (82.7) 2960 (87.8) 1395 (88.1) 3344 (86.9) 3856 (83.8) 1591 (85.0)
W A
& 1583 (15.3) 950 (17.7) 439 (13.0) 194 (12.3) 505 (13.1) 768 (16.7) 310 (16.6)
<0.001 <0.001
& 8736 (84.7)  4415(82.3)  2932(87.0) 1389 (87.7) 3344 (86.9) 3831 (83.3) 1561 (83.4)
Bl
& 3473 (33.7) 1998 (37.2)  979(29.0) 496 (31.3) 1239 (32.2) 1727 (37.6) 507 (27.1)
<0.001 <0.001
E 6846 (66.3) 3367 (62.8) 2392 (71.0) 1087 (68.7) 2610 (67.8) 2872 (62.4) 1364 (72.9)
ERARIEI5
iR 8865 (85.9) 4905 (91.4)  2883(85.5) 1077 (68.0) 3106 (80.7) 4122 (89.6) 1637 (87.5)
<0.001
N3 1454 (14.1) 460 (8.6) 488 (14.5) 506 (32.0) 743(19.3) 477 (10.4) 234 (12.5)
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Table 2. Relationship between sleep quality and depression scores in the older population aged 65 years and over
iz 2.65 SR BEABFERRESHBEINER

PR 1 A 2

H¥ + bRz F1E P B+ bRz F1E P
PSRN
BT 7.35 + 4.59 7.36 + 4.59
— & 10.96 + 4.96" 1084.97 <0.001 10.96 + 4.96" 654.21 <0.001
L& 13.30 +5.86" 13.30 £5.86"
LERis
BT 7.11+450 7.11+4.50
— & 10.78 + 4.88" 513.32 <0.001 10.78 + 4.88" 318.95 <0.001
BE 13.22 +5.93" 13.22 +5.93"
otk
a5t 7.61+4.67 7.61+4.67 <0.001
— 11.09 +5.02° 573.27 <0.001 11.09 +5.02" 335.01
LIE 13.34 £5.82° 13.34 +£5.82°

T RN HHEEIRIT R < 7 h AT, P < 0.05; BEAL 2. HECMER]. ER . BEAKT. SR FEEERA
EVPAERR . WRARTE L DRIETE L BT B

b) VRAEEER] . R EWRIRAL . FEEWN . BIFERE . WS YO BRI LE, HEAR
ASR(<T h)FOHEFR A (8] K (>9 h) A 52 U7 2 AR VF 4 v T BEE ARG 7] 1E %5 (7~9 h) (11.09 + 5.68. 8.56 + 5.09 vs
8.42 £ 5.01))32 Vi . FEXMERMAIAT I Z G, 48R —3. BN 3.

Table 3. Relationship between sleep duration and depression scores in the older population aged 65 years and over
= 3. 65 & R LA L2 ABIEIRFT R SIS 2RI X R

it A 2
W+ bRz F {4 P ¥ + kpifz F {4 P

<7h 11.09 +5.68 11.09 +5.68

7~9h 8.42 +5.01" 284.62 <0.001 8.42 +5.01" 142.95 <0.001

>9h 8.56 + 5.09" 8.56 + 5.09"

LE1ic

<7h 10.61 +5.78 10.61 +5.78

7~9h 7.96 481" 122.12 <0.001 7.96 +4.81" 56.29 <0.001
10~15h 8.46 + 4.92" 8.46 + 4.92"

ik

<7h 11.42 +5.60 11.42 +5.60

7~9h 8.86 +5.17" 163.84 <0.001 8.86 £5.17" 85.06 <0.001
10~15h 8.66 £5.22" 8.66 £5.22"

TE: TN SRR R <7 h 45T HER, P <0.05; BEAY 1. AEEMERIRIAERS: BORL 2. PR, R, BEAKT.

GSUIRDL . FEEFYIN . H PR WSO DRSOl R it .
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3) R AR AR50 5 AR R (1 DI 43 A

) AWFFLH 15.34%11) 52 Vi & i MEAR T A 22, R E R AN R G, 5 AR A 1) 2 V5 &
AHEL,  BEEARS 2 — A (OR = 3.26, 95% Cl: 2.96~3.59) 1 A i &4 % (OR = 4.42, 95% ClI: 3.86~5.07)4 541
AIREIR R A RS B DA 96 o AEXHPEREEAT 23 2 A T Ja (R 45 R — 8. BAR LR 4.

Table 4. Relationship between sleep quality and depressive symptoms in the elderly population aged 65 years and over

& 4.65 & RIA L F AFHERRE SHERERE X &

PR 1 A 2
HIAR (%) P
OR (95% CI) P OR (95% Cl) P

JEREN

LEy/5e 30.3 ZIRY SR

— % 61.3 <0.001 3.65 (3.33, 4.00) <0.001 3.26 (2.96, 3.59) <0.001
B 735 6.42 (5.67, 7.29) <0.001 4.42 (3.85, 5.07) <0.001
Sk

LAYSE 27.8 S ZHA

— 61.5 <0.001 4.14 (3.61, 4.75) <0.001 3.77 (3.26, 4.35) <0.001
B 72.6 6.92 (5.64, 8.53) <0.001 4.90 (3.92, 6.15) <0.001
ik

el 32.8 SR 24l

— & 61.2 <0.001 3.24 (2.87, 3.66) <0.001 2.88 (2.54, 3.28) <0.001
Bz 74.0 5.85 (4.98, 6.87) <0.001 4.05 (3.41, 4.82) <0.001

BB 1: R AR B 2. IRV SRR BEAKCE. SSIIRGL. KEFRN . BIHERE. SR R
WIEDL BIFRTE L

b) AHIF 5T o 32175 3 (V- K BERR N ]y 7.33 h, 37.300%11) 32 15 5 A7 AE BERAS S 1 19 B, 18.13%17-7E I
A 1A e 1 o i o 5 BRI [B] 1E % (7~9 h) 32 V5 AH LG, BEARAS 2 (<7 h) (OR = 1.82, 95% CI: 1.66~2.00)
S HAISRE R A& A RS 38 in 4G 5%, T BEAR I 18]35 K (>9 h) (OR = 0.88, 95% CI: 0.78~0.99) M| 5 Al R 1) & 4L
Tk TEXERNAT 3 Z T E g R —8. Bk e 5.

Table 5. Relationship between sleep duration and depressive symptoms in the elderly population aged 65 years and over

% 5.65 % KA L& F ARFHERR AT E) S HIERAEAR A X &

R 1 FET 2
K (%) P
OR (95% CI) = OR (95% CI) p
PSRN
7~9h 59.8 SR, Z A
<7h 39.4 <0.001 2.27 (2.08, 2.48) <0.001 1.82 (1.66, 2.00) <0.001
>9 h 39.8 0.96 (0.86, 1.08) 0.509 0.88 (0.78, 0.99) 0.034
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R

Sk

7-9h 56.6 HE4l R

<7h 36.0 <0.001 2.27 (1.99, 2.59) <0.001 1.81 (1.56, 2.08) <0.001
>0 h 37.9 1.01 (0.85, 1.19) 0.944 0.87 (0.73, 1.04) 0.124
g/q s

7~9h 61.9 ZIRH Z IR

<7h 425 <0.001 2.20 (1.96, 2.47) <0.001 1.82 (1.60, 2.06) <0.001
>0 h 413 0.93 (0.80, 1.08) 0.351 0.89 (0.75, 1.05) 0.154

BB 1: R AR B 2. TRV ERE . BEAKCE. SSIIRGL. KEFERON . BIHERE SR R
G BIARIE L -

4) AR B [7] -5 FEIRE AR 2 18] () A 23

) BRI ] U 2 SR R CERRARST B ARy H AR B R A 1 v, AR5 (B = 1.139, P < 0.001)
55 PP R IEA S, BEIRF E (8 = —2.572, P < 0.001)F1 H ¥4 (8 = —2.650, P < 0.001)13 5 HIARAEIR &£
TS FEREARAS [ 1E A B AR SR A8 2 of, BERRES (715 = 0.446, P < 0.001)5 H PPl 2 1IEAH %,
HEERES A 1] (B = —0.998, P < 0.001) 1 4 1T HE (8 = —3.061, P < 0.001) 14 SRR A . FAK L2 6.

Table 6. Regression results of the intermediary model
6. PAREMEYFIER

H VA HARIEAR
B SE B SE

e R 1.139™ 0.068 -2.572" 0.132

SRR -2.650"" 0.136
R? 0.280
R 0.279
N 10319

MR I [ 0.446™" 0.062 -0.998"" 0.095

B VT8 5 -3.061"" 0.136
R 0.258
% R? 0.257
N 10319

H: TREMEMAE P <0.001 B3, g JEARMEL RS, SE: bRiEiRZE.

b) MRAErH AR T, B VRAE BT T BEIRS OL S AR Z AR SREG, Al 1. 18] 2 B AEREIR
B NAZRRR R 1 b, BRI S-S AR AEIR 18129 13.16% (A]42 200N/ i 00NE) B it 25 SR IB e vl E
PR S . BEIRIN R F AR B th /R 2 oy, IR IR 8] 5 FR R 22 1A1 £ 12.12% (IR15 3508/
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Table 7. Indirect effects between sleep quality, sleep duration and depressive symptoms through self-assessed health

7. BEEARFRE. BEARATE) SHIABRER 2 BT B IR R A B E

AR Al SE Boot (95% Cl)
(422805 albl -0.417 0.043 (-0.519, —0.351)
PR 1. BEARRE & BLFR el —2.752 0.144 (—3.035, —2.477)
RN -3.169 0.142 (—3.475, —2.900)
B 423508 a2b2 -0.139 0.026 (-0.205, —0.103)
PR 2. AR A HHAR 2 -0.998 0.094 (-1.172, -0.881)
PEX -1.147 0.097 (—1.341,-0.961)

T WZERIE A2 BAE XA K B2 A% 1000, Cl: EAFXIE); SE: ArvfEixZE. albl: REHCST @ A PHE R £
SOMAIAR; ol MEARTTR B WANAR: albl: MENRMSALE B PR RIS ¢l RN ) BT HAT .

Figure 1. Path diagram of the mediating effect of self-assessed health on the
association between sleep quality and depressive symptoms

B 1. PR B AENEOR R S AR 2 18140 P N R R B

P R 7]

Figure 2. Path diagram of the mediating effect of self-assessed health on the
association between sleep duration and depressive symptoms

B 2. BTl R AR 8] S AR 2 8 A o A R B R

4. g

AFFCRIN, I )RR 1 2 535 B0 4 N (OB SEIR, 1 VP {7 PR N ) 5 4 A 35
IR DA B RS o S5 4T IR 2 IR B T b AR A o LAk U, BRI o S o (— R 22 ) L B [ AR
B 7 h IRAE N AT AR B A E, KRN T B RS (0 XU, (ELE o e R O R T
e R AT LA AR VAR £ 2 A R o

AT T 45 5L 5 BRI R B2 A R AR 17 S J2 350 5 2 4 AR REAR 1 R AE AT 5, 3 45 [ Ay 4 52 T
TG B —H[22]-[29] — TFUE T TR 70 28 B0, MRS PRV AE(<7 /NIRH/R) ) 22 4\ 25 5 BB I3[ 28], Becker
(20 i O £ SCHRHEAT Meta SHT K45 BLE R 2 4F N B AT BN 5 30ATE S35 M, R v
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A AR SR o — TR T Ak X 2R N N RV RIF 78 20 A 2 B0 B B e 0] 6 A2 RIS RE & A RN AR 1) & 6 D 32 [30]
HEARAS A2 (19 N FT e 5 2 I (R AT AR LB #5 [31], — AN 154 TR 7211 R Guiidk s g5, s 7 =X ik
IRA R 2 SECE S S (bR F1 2 = —0.27~-1.14) [32]; ¥ — 7, BEIRA LA fes 341
AR TR A O B e B, MBI AS R 2 5 5 B BB @ T AR R B, AR 0SBk P E AR L
WEAR A 1N = 60% [33]. (R, BEEARAS 2 A g () e s i 1 S0ARIE (0 KU AIAS R G S ASHIE 78 3R
IR B R P [ 3t K 5 ISR PR DR IBG , 1% 50 25 1) DR 40 F 9t — 35 [30] [34] [35] [36], (H A &5 KB,
W BT 5] 5 FEISREAR 2 (R AFAE “U” RUSCHE,  RIYMEAR AR (5] A o o e AR A 1] 3o 34 2 fof A5 F A R 1 26
P38 n[37] [38] [39]. ST HEHRES [ K SHIAL 2 B SC R, BT ZEH— PR,
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