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[ Abstract] Objective To explore the correlation between sleep status and frailty in adults
aged 30-79 years in China, and explore the potential effect modification of general and central
obesity. Methods Based on the baseline data of the China Kadoorie Biobank, we used multinomial
logistic regression to analyze the correlation between long and short sleep duration, insomnia
disorder, snoring, and unhealthy sleep score with risks of pre-frailty and frailty. Both overall and
obesity-stratified analyses were performed. Result Among the 512 724 participants, 2.3% had
frailty and 40.1% had pre-frailty. There was a U-shaped relationship between sleep duration and
frailty score. Short (OR=1.21, 95%CI: 1.19-1.23) or long sleep duration (OR=1.19, 95%CI: 1.17-1.21),
insomnia disorder (OR=2.09, 95%CI: 2.02-2.17), and snoring (OR=1.61, 95%CI: 1.59-1.63) were all
positively correlated with pre-frailty, and dose-response relationships were observed between
unhealthy sleep score and pre-frailty (P for trend<0.001), with OR values of 1.46 (1.44-1.48), 1.97
(1.93-2.00) and 3.43 (3.21-3.67) respectively for those having unhealthy sleep score of 1 to 3. These
sleep problems were also positively correlated with frailty. Compared with the overweight or obesity
group, stronger relationships were observed between short sleep duration and frailty or pre-frailty
and between insomnia disorder and pre-frailty, while the relationships between snoring and frailty
and pre-frailty were weaker in the participants with normal weight (P for interaction <0.007 for all).
We also observed similar effect modification by central obesity. Conclusion Long or short sleep
duration, insomnia disorder, snoring and higher unhealthy sleep scores were positively correlated
with pre-frailty or frailty, general and central obesity status could modify the relationships.
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24.0 kg/m’<BM1<28.0 kg/m’, AL Ji: A BMT>28.0 kg/m”; “ AN filt 5 M N 3143 =R M s 4 4 sl Jo (1 40) + R HIR BB (1 43) +4T BF (143 ) ;" 58 BI04 42
P78 S AR E S P<0.007

RS POMEALESE T BEIREHIE -5 AN R SRS B A A 7 [ OR B (95%CD) |

- ST » 8 4 T _ A
Ak v R O HEAE R ZH PIE Ak e PN MR ZH PIH
HEE B 5 (h/d))
7~8 1.00 1.00 1.00 1.00
<6 1.35(1.32~1.38) 1.19(1.16~1.22) <0.007 2.48(2.30~2.68) 1.93(1.83~2.04) <0.007
>9 1.24(1.21~1.27) 1.19(1.15~1.22) 0.041 1.79(1.62~1.97) 1.63(1.52~1.74) 0.357
PN N
i 1.00 1.00 1.00 1.00
= 2.65(2.53~2.77) 2.08(1.95~2.22) <0.007 7.81(7.04~8.66) 6.23(5.67~6.86) <0.007
TR
[ 1.00 1.00 1.00 1.00
= 1.16(1.14~1.18) 1.41(1.39~1.44) <0.007 1.11(1.03~1.19) 1.75(1.67~1.84) <0.007
AR AR AR 43"
0 1.00 1.00 1.00 1.00
1 1.26(1.24~1.29) 1.34(1.31~1.38) <0.007 1.65(1.50~1.81) 1.89(1.77~2.03) 0.016
2 1.60(1.56~1.64) 1.70(1.66~1.75) <0.007 2.99(2.70~3.31) 3.42(3.17~3.68) 0.060
3 3.46(3.16~3.78) 2.91(2.61~3.26) <0.007 13.05(10.81~15.74)  14.05(12.02~16.41) 0.902

FEEYLIEN <0.001 <0.001 <0.001 <0.001

Vi AU TR ) A IS SCHCRREE R TS 5 * 5 PEIEFEI>85 cm , 2 Mo >80 cm 4 oMM 7R fi ORI K
BRI (150)+ IR RS (1 43)+4T (143 3 3 T 25 Moy P<0.007
F 2 5, [ AR 60 2 A 4 HR B i RE P A NH s 55— T B B i) 4 3 U R R T I
5% (RR=1.69,95%CI : 1.10~2.58 ) 1 W7 T B 5% (OR= T, BN C N B L AR 2 6 BRI, S HLIR
2.86,95%CI :1.09~7.50) T 4 50E B REHI BT K 55 1K 5 EEPRAB DA, SR E N LT 50 % DL 1
TEHS Y IEAHC 2 X, 2 DA ) EER A R ONTE B W i T 9 5 A B0 G e i) 42 4K ) £
— 7 1A, B ST () 174 B R 2 0 0 b R AR, AR A YEF (OR=1.11,95%CI :0.92~1.33) , #E 1l 5 k¢ A i
HH A 5 R R (L i R A S Y AR,
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o X R IR S 150 e 5 3 553 11 LA O, AN [ 5
TE R 1) M A ST AN — , AR LA<6 h/d R4 a5,
1) 185 W T B 5T P O R R BEAH OC 1 (OR=1.41,
95%CI:0.97~2.04)"" (B LA<5 h/d N5 15 B4 A BE
FF 58 AT LA & B 5 8 55 1) 15 AH & (RR=1.80, 95%CI :
1.04~3.11)" [ N TE L <6 h/d K715 i 0 A I 1o AP 5%
R Al & 35 5 55 19 1E 48 ¢ (OR=1.60, 95%CI
1.27~2.01)"7 o XF B 7R A 3 o 0L i) S B figf A, —
A1, B AR A K 5 598 R (leptin) 7K P00 | B LR
% (ghrelin) K P34 045 5, JF 1M S 2o HI8hn, 1k
JIAE PR R DR A5 5 5 55 % U AH 5% 0 9% s B Gl
3>, [ FsF A G ERF ) S o 5 35 R B 1 i
RSNV KR, S R A 5 — L b
TGRS, BINAB A7 AE S HEH 1] fg 1
Fh v, HE T AT BESE R B A

A58 K 1 A BE P58 (OR=2.11,95%CI :
1.41~3.16) ¥ A B, 2 MR B it 5 52 55 2Z (A1 A7 AE 1 AH
I R IR B RSE BE hy A vy (4 R IR AS A2, R ] 3 ek
U] R e . BRI =2 A, [ A1 R I T F 5% 2
HH A TR] 1 2% B PR A5 3 55 B AH DG M SR AN R A, A
it [K] ¥E (sleep-onset insomnia) 5 55 17 78 15 A0 56
(OR=1.73,95%CI : 1.09~2.76) , 1fij F- it 5 17 [f] {0 filt
(sleep-maintenance insomnia) 5 % 55 JC g 3 A &
(OR=1.25,95%CI:0.80~1.98) . 1t 10, A L
TR, A B PRE T 8 2 FRAE 55 0 T BUR A
B o TR G5 SR IR 7N ARAE G R 58 45 101 2K B A bR
HEEER,

ARWEFE IR R IRAT HE 5 R85 B IEA DG . M
FELRI T B S ot B YT RS G = A G, 5 o R A
RS AR bR 2 — " FT REAE O B HIS 0T I T 4
(obstructive sleep apnea, OSA ) ¢ R UL A E IR,
AMIFFE R OSA 5 B4 N\ 3255 % VIFH G, OSA R 3
Sy A I A0 ] WP 2 2 52 v I, IR SR ILUAE | 412
T AIEAN 2 LA | i AN IR N T RO R
ik X 7 5% ) R PLRE , 1 S5 . o5 — I,
FEAE OSA 1) £ 35 PR B IR 1) I 0 v R I 6L 1 PRkt
K 2y B B 7 255 — B B, DA T -5 S0 M MRS 7 7 A , 38
o G R A S

BEAN AT 2 B0 Bt 2 A 1) I ] R 25 450
Wz R TR s 0 e i o 2 DA DT 3T O e IR o
FRPHIESY , 255 5 BRI A G 1 4% B (REHIR I LA
e R e I S fofF P I IR 25 4 56 ) DFAA A A B
[k, 25 SR I S0 e IR 5T o 2 (G 07 % ik B 5% 3t 48
B>5) 5 IEA X (OR=1.78,95%CI : 1.19~2.66)

5 45 01 B I 7] 015 4 55 22 ) A7 78 B ™

AHIFGE Sz U JHE o e AR 45 5 553 22 i) 4 A S
BATHOVAEVER . FR I UERH , e R E IE 3
o PR B 7 FE ) A I S R | T R A f T
55, Fb e 8 FAE A v AT T TR A R A
TR, T B R R 99 o 55 A R, T
AE LU AEARE E B H TP A AL

A GE LT B RAE T E 30~79 % ) KA
BAF | PR 5 e AR () 51 5 5 55 A A G TR I A
FEWEAME) B o FR AW G 1 21 B AR A
KoK ol g R AR B i | T B 45 e AR ) A0, AR5
A ST 5P B 59 A A T B
Ab ARG A A T A A T4 2 T, A B T
KB I, A AL TR S (BRI B A R
BRME. B ARIF IR T o R BT Y A BB
PR A DG | %o T PR DG I IR 2R AT e i s TR
WFFEUESE T LIRSS . Rk Al i iR 50 42 B
5 K ] A B AR (7] R0, G 125 ok A (5 B W 1A . R N
I, AR AT L  a 48— 15 I R A B3 s i ke 42
o AR I

25 b AROFSEUESE T BRI K 5 5 55 2 A AR 7E
M UTE KRR, R T R BRI AT T8 5 2 55 L 6l
T A 5, LA S R AR 7] A5 5 55 ) R o [l st
TR A BT /O Je ko e MG ] A5 3 55 56 FR AL
N AEHEVE o FR I Ay 38 2k B R 00 LA 00 7 3 55 F1Y)
i 7 8 B IR 2 Al B R R E R R
T 7 A2 014 B R R 99 28 G 5 ok 0905 4 553 114
ZR5 SR AT BE B I o 7 A R AE R R
T 5[] UK 0975 55 559 110 255 SR T e o 4
Flzge BT (E 7 TR 2 ok
R I 20 b PR AR PSS90 H (1 BA B
i K A T A A B T R R A R
IMNEE A EBIMAE UL A 104N X A0 A % 19 TAEA B
YEESMRAEA  RAUN AW RREE I8 SRS BT R
TGO AKIE | B AW R G AR BRI 2
ek ks DM R MR SEREIEIT R AR R
T Ry Ay B R 2
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