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Abstract

Objective: This study aimed to analyze the mediating role of frailty level in the relationship between
sleep duration and cognitive function among the elderly in China. Methods: Based on the 2020 China
Health and Retirement Longitudinal Study (CHARLS) data, a sample of 4,446 participants was ana-
lyzed using linear regression to examine the correlations between variables. A mediation effect model
was constructed to explore the mediating role of frailty levels in the relationship between sleep dura-
tion and cognitive function in the elderly. Results: The average sleep duration for the elderly was 6.07
hours per day, with an average cognitive function score of 16.06. Frailty was present in 363 individu-
als (8.16%). Sleep duration was positively correlated with cognitive function (8 = 0.032, 95% CI:
0.008~0.161), while frailty levels were negatively correlated with cognitive function (= -0.104,95%
CI: -1.031~-0.577). The mediation effect of frailty levels between sleep duration and cognitive func-
tion was significant, with a mediation effect size of 0.084 and a 95% CI of -0.078~-0.059, accounting
for 60.43% of the effect. Conclusion: Sleep duration is positively correlated with cognitive function,
while frailty levels is negatively correlated with cognitive function. Frailty partially mediates the re-
lationship between sleep duration and cognitive function. Adequate sleep can effectively delay frailty
and reduce cognitive decline.
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R4 L E AN Ay, RIE 60 &L EADCIA 26412, HE AL 18.70% [1]. f:kE
N2 WA R, 2258 NN ) R 308 O e A il o IR 8 4L AR el i, IAAIDh AR IR A 22 20 B
HEFR L 07 MRV, PSRRI S 2 U0 RE (2], AR S AR N H ARG R R R R O
Rl E . Ak, INEIThREMIRE SRR T Rt — 0 S EB FHR[3], AR PN BRI 2 ok i3 f
0o PR, TR RE IR 2 AR N AN Dl e 3R B AH DG PR 22 9 St B PRy, R R AR RE M pk 2 R AR 1)
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BEIRAS R TR F SR ThEE R R, 3t By Ag v 1) o Bt s 7E0 B b, WImTRESIR
TR, o) R R 4] DA TR, BEARI K 5 245 N0 AR A RN Th BEA7 78 5535 DR HK[5]-[ 7],
HEE U BCR, RIEEARE KO A S0 KA RE ) 7= 2R U 2 [8] . thAb, REAR S 3255 2 [ ) B3
RPN CPIESE[9] o 3 FHRFAE AL HE B R 5 A R0 T BE (1 X R B4 [10], X 3 W B AR AN 2 7] 6 I8 i o5 2% & f
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T REAR 5 R 55 7K P INFIZhRE =& RIS R anf], H BT FOEBONE PR o 4 HTHF 7T 32 BEOCE HEAR
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2.1. HRMR

B YR T 2020 4E [ fid B 15 7% ¥ 18 5 25 (China Health and Retirement Longitudinal Study, CHARLS).
A BT E 2 NI NS RO s . CHARLS 4 [F 4 & T 2011 4FJF /&, 16 150
ANEGEAANT, 450 NFTALT, 291 JT P REEF 1.7 JI N BAEHERRbRE: 1) 2020 AR ERE <60 £
2) FEATEHIEEG . WAX RILTT 20,180 4, Hor, EGHARG K 2864 4, MERKKEFEHE 192 4,
INENThAE SR B 4089 44, HAh A BAERG L 2772 4, B R HERR A BT 4EES <60 2 I Fe %t % 5817
%o ECRYIN 4446 LTI R

22. ARZTERENX

2.2.1. INHITHEE

WAEITHRE I & AR 2 A MRS AN SOAIZ[13] . SRS I = A FE R K2 W 7). THERE I
B RE =S5 T A0 VEE DY 0~11 7)o S BTS2 RS R AR A R fR B b Ry 2 SR IRE ST, N
HIHCIZ S SERETZ, 1570 Ta FY 0~20 70 RSHRaS A SACAZ IR AT S FI DI REVE 7, AT RE
FriE Dy 0~31 [14]. 70 B s R Nk Th BE T

2.2.2. EBIREHC
CHARLS & Fi@ il i i ot R £ — N H W, PRRIE F I IERES KL 2 TN kR
TNHIF R B BRI A K

2.2.3. T5KF

AW 80 H 2 95 48 B (Frailty Index, FMEAZESPIRAS IIPPAE TR, FI & 728708 1) 22 J5 I (¥ Al
H B E[15]. TFFissE& CHARLS #dE, WA SCESSIEEGHITHE . REPN 38 MR H, wFhEt
Wi 15 (e A A S R B A RS IR ? B m IR HUIE S5 B8 R B BE T SR S
AR L MR PEI R RS . O X B B O B A R G . 15 I
REH ), 5028 R  IAE AR . DT 28 BUXIR i ARG ), Bl 1 3 MR VR B Re 70 12 (15 17
T FOAERFACIZ R R, B O A M2 AR E AR MR, Y. iRk, &K, TR, ERAT.
BHIRNME . MRS MR ERE LAt RITHIE. AREE), BFEE 1 0N
R RORBLERE? ), O BERE 10 SERE — L N Fm e FRAEMFRR AL PAE ) RBRBESH
K& FAAFMATAT IR 3 X R R A BIEBF M ROEEIRA L FRABWP, RI&
IO FAEAFIRICIE S S IRI AT )OI R PR A A E TUANETNA. RADBEE R AR A (<1
R); B. AKZ(1~2 K); C. BIEE YA —LHE[E(3~4 K); D. REZHMINE(5~7 K)). R4
BIEN O 1, 20 BEIEL 0 2 1 ZMHATERRI 7. MR S Eh KA 2] 20% T FExt %, FF
S 2 EAEAN TR R TR . %%, BRI RN RITA % H B0 FREL 38 RITS S % T o0 R %
59968, FIHUE A 0~1, F1>0.25 2 XCNEETE, 0.1 <FI1<0.25 & XCNFEFSRT, FI<0.1 & SN R,
TSR HO = R W A 5 R R

224, HhWTE

AT 5 346 XA B A5 R T BE AR SCRRAN 20 AT H 5 B i) AR e 5 TR AR B DL K CHARLS $5dis (9 ml 14 [16]-
[18]. WFFHAIEFAER . WANCTEALAL TR, PER. BAEHEA ISR . WO, BB AR B4R
PR R, o, ONAR & ]V oA S BT B AR A AT, R A
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il Stata MP 18 A1 SPSS 25.0, X} 2020 4 CHARLS ##a 34T 8 0 J2 /0 M7, 448 & LF- Bl Albr
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WA 4446 22N, “FIFE(67.01 + 5.39)%; H 51t EL 58.39%, Zoft 41.61%; 1493 A
(33.58%) fE - AE I 45, 2953 N (66.42%) JEAEAEAR N s 7E4S A%k 3748 N (84.30%), Ji i A% 698 A (15.70%):
WHH N % 1357 N (38.96%), AN 3089 A (69.49%): TXiPT A% 1732 A (38.96%), ANIKiG 2714 N (61.04%):
NS B FSFEIURON(9.32 £ 1.76); 3255 363 A(8.16%), FEF9HTI 2259 A (50.81%), fi)H 1824 A
(41.03%); A\FNTNRET-151547(16.06 + 4.81) 7y HEARAS K (6.07 + 1.83)/Nif /K, W 1.

Table 1. Descriptive analysis of the basic characteristics of the subjects (;i S, n (%))
= 1. ARMRERFERFRESH(X LS, n (%))

B3 A x5 5% n (%)
INFIDIRE INENThRERS 7 16.06 £ 4.81
ERININES MERR I K 6.07 +1.83

G G 67.01 £5.39

L' ON LONEISHE S 9.32+1.76

B =1 2596 (58.39)

5

L =2 1850 (41.61)
W =1 1493 (33.58)
ey it
KA =2 2953 (66.42)
i =0 698 (15.70)
TS WRAR L
g =1 3748 (84.30)
=0 3089 (69.49)
R
2 =1 1357 (30.51)
=0 2714 (61.04)
el
& =1 1732 (38.96)
®i5 =1 363 (8.16)
K TR =2 2259 (50.81)
iR =3 1824 (41.03)
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LEVERNAR A R, BEIRET K. R ACE AT RER W M, YN AR i 5 (1Y 4), B 1E(95%
Cl)%> 54 0.032 (0.008~0.161) . —0.104 (—1.031~—0.577); HEHRK SIMMIhREIEFAIA D, 55 5MMIhRE
. S ERNBAEEE RKIHEZE, KPR, W& 2.

Table 2. Linear regression analysis of the effects of sleep duration and frailty level on cognitive function
Fz 2. BEERATE). FSSKEXHAFINEESAA L LRV 54

B B 1E(95% CI) P A

RS 1

HEE I P 0.031 (0.004~0.160) 0.040

HEIKP —0.138 (-1.304~-0.842) <0.001
BLAY 2

HEFI P 0.030 (0.002~0.155) 0.044

KT —0.106 (—1.048~-0.594) <0.001
it

HE P 0.032 (0.008~0.160) 0.031

FFHIKT —0.103 (-1.028~-0.575) <0.001
AT 4

HEE I P 0.032 (0.008~0.161) 0.030

EIKP -0.104 (-1.031~-0.577) <0.001

T B L ORIAE AR, B 2 B TR A NS () R REMESRR L GSRROL); B 3 R
TR NS R SRR L ASURIRDL) AT SR D) B 4 R T T AR,
ARG N 2R File . R WSRO A7 sCOBME . ) LR 28 B HE AR (N O £0)

3.3. B AR FEERERFHC AN FTh BE Z BB R /U 4

Bootstrap 72:(N = 5000) k4645 5 R,  7E AR A 0N AR Y A BRI BN K0 52 55 7K P [ % 4% R 50(8 = —0.068,
95% Cl: —0.078~-0.059). §5/K-F-XFIAKIThRE 542 2 20(8 = —0.804, 95% CI: —1.031~—0.577). HEHRHT X}
NI BE 12 2 50(8 = 0.084, 95% CI: 0.008~0.161)3 52, 7E BN AF Y B AR KA 0 Sh BE () R 42
ZH0(8 =-0.139, 95% CI: 0.063~0.219) [FIFE B35 . FHILTI AT, 355 7E REAR K FI A KN T A 2 [AIAEAE W3 1
AL, REEARA KRN 557K S Al O, BRI KT R 55 s MmN A DR & 28, LI 1. 55 3.

Table 3. Analysis of the mediating effect of frailty level between sleep duration and cognitive function

52 3. TEFKTEEERFHCFIASThEE Z A AR 454

A2 RUNAE (95% CI) PRt PH
SRR
ARG K — I\ T D) BE(C) 0.139 (0.063 ~ 0.219) 0.040 <0.001
H A AR AR R
AR K — 3 557K F(a) —0.068 (—0.078~-0.059) 0.005 <0.001
FEFGKF—INH T BE(b) -0.804 (-1.031~—0.577) 0.116 <0.001
HEHRIN K — A AN T RE(C) 0.084 (0.008~0.161) 0.039 0.030
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Figure 1. Mediating effect of frailty level between sleep duration and cognitive function

LSS TAERBIRAT-KC 5 A F T R B AR A 4R
4. ¥W1ig

AW T M E A AR ZIRETS ) N(16.06 £ 4.81) %, T T it « & NI AR5 ) oh 245 A J0 Tl
AETH77(13.38 £5.70, 13.51 +5.83 47) [16] [19]. 5lA2Z 5 (K AT e N AN ThRE 5 Z P R A OC, BEFtid+E
AFEFAEANREE. AFEMX S, #HT Rt FEONMIIRMA AR . BHhEe AEE5%N 8.16%, LT )4
TR S5 [20], JE IR AT e S S5 Fa 20 1 G S A g SR I Ab, RS £ AN R (1 AR S AT A 22,
RO SFEOEFREMER . EF AR EREIRR F35(6.07 £ 1.83)/MH/ K. 1X556/5%. Chen S5 AR 1
T[RRI (6,14 + 2.05, 6.34 + 1.89)/NI /R 25 AR [21] [22], T NWFFUAE— @ REEE L SCRe AR U285 2R

AW FERERR T K AN SN T RE IE M AH G G SIAA IR ARG . X5 RTAWFAL—2, WnRERE
N [23] A 5248 1615 44 4% A& N BRHR T S0 A AT RE IR, R IIAL TR ARARAS I 242 ATEN N T
REZ NI RN 2, BEARAS 2 2 51 R KM iR v 28 FR 8 7 3RIE FEK, SECAMIhEE TR, £
S N[24] DAL IR A AR X E A NI TER G, BRI ZE 55X HI D RE 520, IIE 55 ¢ Y v A7 7 T R 48 2
MIFERR SINATHEER 0%, R aT DANE S NAT G BE 10 M B3R T Th g 3ok, 2R3k ass A [25] Akt
T3E R B 22 AT R, T E R 22 B ANZR SIS X R, RIEFH TS
Iig 2 NN D Re i A K.

AW LA 53 7 2R B I G5 /K P AR R R IS A SN Th R I B A /AR - 325502 — N 2 4R 1 AR B
OHEAMA IR, RIRRAEW KGR A AE RGO . HATA B A RR, B N R AR BEAR S
G2 FEE AR IR S S5 S A2 32 B FH s b, 4k e Dhne. AU Re /1 55E M % [26], &M
2 N S 55 FE S . BRHRT B 22 51 RS2 95 /K P I BRAIR, B ANLRE 2 TR . 1A ThRE/K 5
ST WERES . EEEE RS AR, YRR EZSEEERAEE, ZENNMIhREtR 23]
somg, KUk, SOEZEANREIRE, AR TEENGCE, Bk &t Ry, X871 K3 200
DEESIACER N, RN DR K BT

AR, HIR 70 L RN PT DUE G55, F B TRk DieoR . BElR R &2 5 2 FH
FHYIAIC, ARG A7 I& (1) BRI AN [ 4 (O BRORES S5, 1K S n] DL 28 42 a5 1 1) (1 B IR N 4 o 7EFRE,
T BENR S TR A 2 DL ) BRI, 6 R TR ) 5 A B I A B =, 4R T IR R B ) v i Rt — 2
W [FIE, AFXIEFSRAIT M B SCHE, B AR TEES, AT LU R R Tl B IR KU

R FMAAE— € RIRYE, B FiddEk B 2 EARIE NBFEA, IR EE /st 178 2 I ¥dE
MRS, (EER AR, FUHOX SRR R A R R R .
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