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Abstract

Objective: This study aimed to investigate the association between poor sleep quality and sarcope-
nia, and to further explore the mediating roles of biological factors in this relationship. Methods: Data
were obtained from the National Health and Nutrition Examination Survey (NHANES, 2011~2014).
Multiple sleep problems—including self-reported sleep difficulty, sleep disorders, sleep duration, and
sleep patterns—were analyzed in relation to the prevalence of sarcopenia. Weighted multivariable
logistic regression models were applied to estimate odds ratios (ORs) and 95% confidence intervals
(CIs). Mediation analyses were conducted to examine the potential mediating effects of inflammatory,
oxidative stress, and hormonal biomarkers. Results: A total of 4,059 participants were included in
the final analysis. Compared with those having healthy sleep patterns, individuals with poor sleep
patterns showed a significantly higher prevalence of sarcopenia (OR = 2.12, 95% CI: 1.16~3.89), with
a dose-response relationship observed. The association between sleep problems and sarcopenia was
more pronounced among older adults (=240 years) and males. Moreover, gamma-glutamyl transfer-
ase (GGT), white blood cell count (WBC), and testosterone (TST) partially mediated the observed as-
sociation, with mediation proportions of 10.19%, 7.41%, and 4.80%, respectively. Conclusions: Poor
sleep quality was significantly associated with an increased prevalence of sarcopenia. Inflammatory
response, oxidative stress, and hormonal alterations may partially mediate this relationship.
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1. 5|15

WL /D E (Sarcopenia) /& —Fh LA 4 S . BEATHERINLA 2080« WL B LA T BEIRGE ARFAE Y
IE[L] [2], SN ZAA RIS R R A KR, AFEIRARThEE 247 [3]. FRIE[4] RIET [5]. AFKVEH
P, 5 AT LD S0 R0 10%~27%, {3 JL 10T B R A b T A AT 75 DG i 1 25 gk 1) 6] . [
i, PRI RE RV 7 S B R 20 LB 4% A B R 2 8 S SR B . MR 1) RE T rh 5ol A7 7E
CLRCAFEIA R B (g R 5 ARV TR B R BB R R [7]. SR, AHECT MR S99 R & AR IS Bh S5 A i
A E, 78 2 FEARLE (R (2 ik IR VE MR 13 B 78 70 EAL[B]. HAR—IURTHE MM si s, MRARE (g K
A RE SN 4 N B E UK [9] o IX AT fit 55 BRI AE P9 20 306 RSS9 P G B E A 5%, TN 20 36 Th
BE 1 A8 AT 3 — 5 S B B UL AR S5 T BE[10] [11]. E AT, 6 T BRAR jal 51 5 LA AE 2 18] ) ST e v 7
ML R FEA BN TR o SR, 184 JE . S RIS B 3 /K7 ] REAE Bk 72 v R 5 S B I [12)-
[15]c BRI 5T S NBER FUSBE S, BRI ] R AT R (I i3k 4 B M S0E I B B S A B[ 16]-[18] . k4T,
BEACEX LA S B BB, HS2EGE YT E4ERE LA T A8 7 TH R I tH — & AR/ I [19] -

DRI, AT 9 M B B IR T 2 22 S L/ RE S IE ARG, FLAZOQHR AT BRIl 28R IOBL . A S R R K
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2. MRMF5E
2.1 WK

A B T I 7 R P 5% ) 5 i 5 % 97 46 73 1R 7 (National Health and Nutrition Examination Survey,
NHANES)##f 2 2011~2012 % 2013~2014 P4 JH%HE . NHANES KA B 4= 2 W B oy JE M2 A 1
it BWEFRE KIS, AEERFEHEUNR AR E. IraZS 585008 7B R K5
N 19,931 X5 5%, FHEIR TAFEITHR: © REGE(FER<18 ¥); @ BERFEIA R (<800 keal/
REE>5000 keal/ K): B MZAME: @ JLARCZDEE LR ©® BEIRE EATEE:; © HAbhLsE
WA EHAR R . A ILIATT X 5 4059 Hil

2.2. ALPIRDRERE S

PR 5 [ [ 37 AR 70 o 2k 4 2 4 O L RE 12 AR E[20], 38 DO Ji B B LR =2 5 1 Jof i i L
fti (Appendicular skeletal muscle mass/body mass index, ASM/BMI)¥FAG LA & 78 2. 24 &t ASM/BMI <
0.512. F ASM/BMI < 0.789 i, BIsE SCHALAE[20]. 76 NHANES %, SRAIRAE X LRI
(Dual-energy X-ray absorptiometry, DXA)I & VUK & 8 HUR &, HitH X3 H Hologic APEX ¥4 H 211
. DXA 4B &MU 8~59 & T &4 S 5% .

2.3. EEMR BT

AHIE e AR SR 3 5 [ AR 1 ) B AT VA o R AR R A B AR P 5 23 S AR AR e g “ 2
T WP A A A AT IR R A 2 7 DLR “ RS AR W oNEIR RS 2 7 . ARYES 5 B RIRE M HEAR
B, K AR A K 23 A R B HIR (<7 ZINEF /R« T BEEHIR(7~9 /NS /OR) A BRI (9 /NS /R o [RIZ N “HE %
BOCRNHNE” AR INER . RSV S ARBEARR S, AHF R T IEIRAEE T RS CHEAR
i) AR SRR I K B 5, 1208 0 405 NN 1 4o —IRARS NS, 0~1 4378 SN “fd REHEAR A
250N “HREEREIRME . 308 RN RBEAREE” [21].

24, hWBESHNTEEN

AW RFEHIL T A RVENBERAIER: FER. WG &) MikEEIEF s AN BT &
BN EFEREREN . HARMIR ZFR). BEAKFE TN G A& R &L E) 4§
WPRGLAAR LW TS5 B FRE B85 J5) . K EET AU E(Poverty income ratio, PIR) 7K
(NG . BEAEAR . FRAEIE) . OO . BEAE IR . BIEMRE) . A& S s s (R E . i, &
FE) K ER LT« BEIRIG . O IR SOERE (R 75)

HRAE BEAE SCHR[22], AW 7T A EU(WBC) i i i - (NEU) A PokE 2 A/ ik B 48 g be
EL(NLR). f&IE AR 2 A /opk 2 40 B LEAEL(ANLR) . S AZ 40 A /otk 2 40 B L AL (MLR) . (PRI + Hd%
YA A0 LEAE (NMLR) 2R G g2 98 i i (S 1) f R Gt 20 I B 38 B (SIRNE 18 M 98 E K48
Wro BEAE, SR p- B S IR (GGT) R AL RIBOK S, DLEEER(TST)REA K G K H KM E[23].
WRIESSAMERE, I s EAT B R e

25. Gt Ak
AW FEXT L HE 2 5 AR E 2H ) R LR SR AT R E 0T S Eb e . X F AR & 1L 20 A0 1 B 4274
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FB(WHFER . PIR), KA Wilcoxon BRIk : 4388 8K RITRS . R AN logistic [R1 VAR 15 ik
AR5 & 5 WL/ E 2 8] 7 Bk 4B B (Odds Ratio, OR) & £ 95% i 15 [X 8] (95% Confidence Interval, 95% Cl). ASHf
FUR R = FABERY : REAY 1 R VAR AL, AR 2 PR RS RO ) A 3 i — DR AT A R & . 4t
SR FH B il 14: 37,777 B 2% (Restricted cubic splines, RCS) i R R s BEAR I K 5 WUDE 2 (R AR R R o /43
A “mediation” Bk THS AT B BRI TR RORE K R RUSE AT B, B TR AR B T R
B 3 — B & . RIS S AR, AR AT 0 BT, R (<40 %\ >40 ) FIHERI(T . &)
AT L oA o BBUEAE 43 BT SR FH A6 ) 14 9143 T B (Propensity score matching, PSM). T G i 646 35 X
kTS, P <0.05 #IAHEF G L A HT7E R BAF(RA 4.3.3)F 58 k.

3. &R
3.1, —fSEHE

AWFFILGIN 4059 L 53t %, HLEA 305 A(7.51%). —MBHEFE L% 1. S5AEWIDAEH A
b, WUDEAAFER K, SPGB EAELLEIE &, HEACPFRETPREIR, REGIBIE, SAiEs)
D, IR R SO A P IR SRR 3R BE i (P < 0.05) PRI ASWAIR VL WRAHIRES A e
B RIEAN Z R TLA 55

Table 1. General characteristics of the research object
= 1. AR RE—AREFHE

(%), M (QL Q3) 41.00 (29.00,50.00)  40.00 (29.00,50.00) ~ 46.00 (33.00,54.00)  <0.001
0, n (%)
B 2040 (50.79) 1889 (50.42) 151 (55.80) 0.132
M 2019 (49.21) 1865 (49.58) 154 (44.20)
i, n (%)
T HEFAN 1688 (66.30) 1582 (67.13) 106 (54.89) <0.001
T HEAN 851 (10.54) 828 (11.01) 23 (4.06)
AR EREA 501 (9.22) 411 (8.22) 90 (22.82)
FoAth i) 22 e 1019 (13.95) 933 (13.64) 86 (18.23)
HHEKF, n®%)
LT 631 (12.19) 560 (11.76) 71 (18.07) 0.014
o R Bl /[ S5 2 837 (20.35) 757 (20.06) 80 (24.27)
KERKLL L 2591 (67.46) 2437 (68.17) 154 (57.66)
IBWIRES, n (%)
PAC S 1098 (24.03) 1034 (24.22) 64 (21.46) 0.646
S/ S AR R 2403 (62.75) 2209 (62.64) 194 (64.17)

DOI: 10.12677/acm.2025.15123596

1807


https://doi.org/10.12677/acm.2025.15123596

[ZZV: e

ARSI R 558 (13.22) 511 (13.13) 47 (14.37)
PIR, M (Q1, Q3) 3.05 (1.36, 5.00) 3.12 (1.40, 5.00) 2.30 (1.09, 3.95) <0.001
WH, n (%)
AT AR 2453 (59.16) 2262 (59.04) 191 (60.69) 0.094
BEA R 709 (19.35) 643 (19.01) 66 (24.00)
PLAE IR 897 (21.49) 849 (21.95) 48 (15.31)
R I17EZ, n (%)
NNERY 1706 (39.43) 1537 (38.32) 169 (54.57) <0.001
s 1104 (29.21) 1007 (28.86) 97 (34.07)
O 1249 (31.36) 1210 (32.82) 39 (11.36)

WA, n (%)

A 498 (9.26) 430 (8.59) 68 (18.41) <0.001
REAE I 457 (10.49) 405(9.96) 52 (17.77)
BUAE R 3104 (80.25) 2919 (81.45) 185 (63.82)

3096 (77.01) 2893 (77.64) 203 (68.30) 0.009

2 963 (22.99) 861 (22.36) 102 (31.70)

B IR RIE S, n (%)
% 3771 (94.20) 3513 (94.86) 258 (85.13) <0.001
po 288 (5.80) 241 (5.14) 47 (14.87)

H RO MU B S, n (%)
% 3925 (97.06) 3641 (97.40) 284 (92.47) 0.010
2 134 (2.94) 113 (2.60) 21 (7.53)

HiRFEIESL, n (%)
%5 3903 (94.78) 3614 (94.88) 289 (93.40) 0.470
po 156 (5.22) 140 (5.12) 16 (6.60)

E: M(QL,Q3): H (MY hrZiiaFE); PIR: KEWANST W IR, EESESAFE LI M (IR Q1, 1A Q3)
Fom, HFEBELLn (IN%)FR.

3.2. HERR BTE S A AR E 2B o LB B K Bk

Wk 2 Fron, ERBIAEWAARE, SRR AL, 777 BEAR PR 3 5 LA s XU 535
T+ (OR=1.59,95% Cl: 1.06~2.38) . AHH T TCHEARFEAT T, RHERR RS 2 (1) UL/ s XU [R5 i (OR =
2.10,95% Cl: 1.32~3.34). Zx& 7% e RS & 1) A5 R s, 5 H A (@ FRMEIRB M NBEAH L, A R i
MR A 23 O L/ HRO UK 2 25 TH 1 (OR = 2.12, 95% ClI: 1.16~3.89), HFAERZEHE - MR AR (P for
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trend =0.030). 7EREAY 3 H1, AW EZHIREHRET K 5 II/AE 2 [AAEFE B35 00k, E—0 R RCS HEAT /0T,
gh L (1] 1)$E R BRI 5 L RE KU 52 U B HEZR 4 5C & (P for nonlinear = 0.0218).

Table 2. Weighted logistic regression results of sleep quality and the prevalence of sarcopenia
2 2. BEER FRE SRR EEBRRERMAN logistic E1JILER

A 1 R 2 AL 3
TE
OR (95% CI) P& OR (95% CI) P1E OR (95% ClI) P1E
IR PR R
4 Z Z i Z
& 1.54 (1.14, 2.09) 0.007 1.41 (1.00, 1.99) 0.051 1.59 (1.06,2.38)  0.029
EpEE =
4 ZiR 8 |
= 2.55(1.67,3.88)  <0.001  2.27(150,3.44) <0001  210(132,334)  0.005
B IR BRARAT K
<7Thik 0.93 (0.69, 1.25) 0.615 0.91 (0.67, 1.22) 0.513 0.88(0.62,1.24)  0.410
7~9 /R ZH Z Z
>9 h/ R 1.87 (0.92, 3.83) 0.083 2.24 (1.15, 4.36) 0.019 1.66 (0.74,3.76)  0.193
REHR AL
A SR PR AR A 2 ZH ZH ZH

Fh AR AR X 1.27 (0.85, 1.92) 0.238 1.14 (0.74, 1.76) 0.531 1.15 (0.68, 1.96) 0.561
AN R HEHRAR 3 2.45 (1.50, 3.99) <0.001 2.24(1.37, 3.67) 0.002 2.12 (1.16, 3.89) 0.020

e AL CRIREOACE, MR 2. MBI, AR B 3. RREARRE. MERI. RMRR. HERREE. MSROL. X
FETTRWONEE . WA Gl A0S BiRm s BIRBERR . B R B & B IR AR 5

P for overall = 0.0229
P for nonlinear = 0.0218

OR (95%CI)
N

2.00 584 700 1200
MEARES & (/IEF/R)

Figure 1. Dose-response relationship between sleep duration and the prevalence of sarcopenia
E 1. ERAHCSADEBRAE TS - REXR
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3.3. FAWB 4T

B SOREFR PRSI E B K AAE 35 00k,  BALE R~ : WBC (OR = 1.56, 95% Cl: 1.37~1.79)
NEU (OR =1.51,95% Cl: 1.31~1.73). dNLR (OR =1.22, 95% Cl: 1.06~1.42). SII (OR =1.25, 95% ClI: 1.10~1.42)
J SIRI (OR = 1.24, 95% CI: 1.09~1.41). [F#f, GGT F+&(OR = 1.33, 95% ClI: 1.18~1.49) & TST FP#(OR =
0.45, 95% Cl: 0.31~0.66)75-5 WLAME HBupi KUK 5 5 A5G . BRAR SR & S LAMEESRBR I FR A AT e S e 3
AN HEEAR R A S5 LAMRE DR P BRIAIE GGT /M5, P/ RUNMAE RN H &7 L 10.19%; I BEAR SR 55
USRERI DG, T RT R it WBC B TST SEBLARAMER, R/ 28087 o L 435l h 7.41%F01 4.80%.

Table 3. Mediating effect analysis of the association between sleep quality and the prevalence of sarcopenia

3 3. EARRE S PR EBR R K HKE A S5

B EEEMN  OPHE O HEBERN PHE  RBN  PHE HAHEHI(%)
M N [ 2 —~ WB C— UL/ i 0.0015 0.180 0.0217 0.026  0.0233  0.020 6.53
FEE ) 3 —~ NEU— LD AE 0.0009 0.384 0.0224  0.030 0.0234  0.024 4.05
W ] 3 —~ NILR — LD i 0.0001 0.658 0.0237  0.018 0.0238 0.014 0.55
I A ) —~ ANLR— L /b i 0.0008 0.164 0.0246 0.014  0.0238  0.020 3.17
HEEFR ] 3 — MLR— AL/ i 0.0001 0.690 0.0242  0.018 0.0241 0.018 0.46
M NS [ —~ NMLR — L/ 0.0001 0.642 0.0237 0.018  0.0238  0.014 0.56
RIEE AL PR 3 — S — T/ 0.0006 0.308 0.0230 0.026  0.0236  0.018 2.49
R ) 3 — SIRI— UL/ 0.0006 0.320 0.0229  0.024 0.0235  0.020 2.35
AR PR A —~ GG T — L/ 0.0025 <0.001 0.0218  0.036  0.0243  0.022 10.19
W F ] 3 — T ST — WL i 0.0007 0.280 0.0230  0.022  0.0237  0.022 3.07
HE AR 05 —WBC— L/ 4 0.0037 0.048 0.0458 0.002  0.0494  0.002 7.41
AR 2 A5 —~ NEU — AL/ iE 0.0020 0.272 0.0480  0.002  0.0500  0.002 4.02
HEAR A5 — NLR— UL/ E 0.0003 0.550 0.0511 0.002  0.0508  0.002 0.61
IENR S AT —~ dNLR—~ WL/ E 0.0000 0.992 0.0514 0.002  0.0514  0.002 0.01
MR A5 —~ MLR— UL/ 0.0003 0.512 0.0507 0.002  0.0511  0.002 0.63
AR RS —~ NMLR — LD i 0.0003 0.554 0.0511  0.002 0.0508  0.002 0.58
MEAR RS — S1— LD i 0.0002 0.886 0.0505 0.002  0.0506  0.002 0.31
AR 3 A5 — SIRI— WL/ i 0.0000 0.950 0.0501  0.002 0.0502  0.002 0.01
HEAR fE RS — GG T — L/ iE 0.0022 0.086 0.0495  0.002 0.0517  0.002 4.26
HEFR f2 A — TST— WL/ i 0.0025 0.038 0.0499  0.002 0.0524  0.002 4.80

VE: WEERS . MEAL RR. BERREL. WSRO, ZEETTRONEL . WO YA AR JEE . iR A
PRI B RO LA B T 2

3.4. WHSHRM S

R AR ER(E 2), 1E240 Z NEH, BEIRIUEZE SR R AR E BRI AN, R
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BYENBEF,  BEAREAG 0 LD E 2 XU 2 2 39 1 (OR = 2.50, 95% Cl: 1.30~4.82). US4 #r 45 gt
—BRY, SRR AL, A R BEEIRAR AR R TUACA A N 35 2 2 52 LA 00 S0 XU

A B

2| OR (95% CI) PEH pi 2| OR (95% C1) PfH

B P AR )

<40% 1.22(0.63,2.36) 0.529 i Bt 1.84 (1.05,3.22) 0.035 —

>40% 1.79 (1.00, 3.22) 0.050 - Figis 1.35(0.70,2.64) 0.340 e —

i IR P N

<40% 1.73(0.68,4.37) 0223 T = ik 2.50 (1.30, 4.82) 0.010 e

240% 2.29 (1.30,4.02) 0.008 s Ltk 1.62(0.70,3.78) 0.236 e

TERRH K FEAR AN K

<7TWX <7ThWK

<40% 0.97 (0.61, 1.55) 0.903 i g 0.86 (0.58, 1.29) 0.439 -

>40% 0.81(0.54,1.22) 0283 "=~ Lt 0.87(0.43,1.76) 0672 ‘=

>9 h/R >9 h/R

<40% 2.01(0.52,7.74) 0.280 N e — ik 1.81(0.64,5.16) 0.238 .

>40% 113(0.29,4.35) 0.843 "~ @ g 157(0.43,572) 0461 — = >

BEHR AR T ARAR 7

PRI AR 3 AR AR B 5

<40% 069(0.23,2.07) 0477 "~ H 1.49 (0.74,3.02) 0.239 e

240% 1.32(0.71,2.45) 0.348 i i 0.75(0.23,251) 0614 ‘=

A B AR R A B BEARAR R

<40% 2.05(0.72,5.82) 0.157 e =203 1.92(0.87,4.27) 0.098 e

240% 2.24 (1.04, 4.84) 0.041 Lk 2.49(0.90, 6.88) 0.075 e
0o 1 2 3 4 0o 1 2 3 4

Figure 2. Analysis between sleep quality and sarcopenia by age and gender stratification
2. ERRESVEBREERMMEIN T ESH

4. ¥W1ig

AW T HET NHANES $df 1, M2 4 5 22 G0 1Al R AR 5T 225 L/ R B0 UG R B8t e — 2B R0
T RIERL PSR AKPAEF AT RE B AR A E o BEAR I 7 3 DG B AR A 5 L RE ) G Bk
2 TUREWT IR 9T PABURIE 78 e 2583 Ar 20 0, Jd 6 sl aod K F B IR T K ] BB m LD U2 [9] [24]-[26]
AHIFFE P HERR I K 5 WU 1) SRS R S BRI Fe 8 R — 3. sbAl, FRATU SR HEAR IR e . AR SRS K
AN R BEARASE Y 5 UAE £ IEARDG, X5 R —8[27], (BTN R IR REL[28]. Eik
ZSRATRe ST FNGEE s, WURE R S BRI & 77 5 S TR A PR R s ) 22 3 0% . AW @il 5 A
YERENRFB AR AT VEAY, 45 Rk — D E 7 AT REAR S5 WL G R AR

2 P A ) AL T AR AR 0 52 22 5 L/ oRE 2 (R PR Ok . BRI O B 22 vl 0d i WS 1 e -4k b
JiRsh S AT A R G, G R A GPERE N, AT E5U5R 8 Z AT B 2 AR [29] o BEERIR 35 LA 1T 3
SR, 5 PR U(ROS) I &2 AR BB HUEA B 18 52 400 AT 4 A R A 5 S AN B T2 [30] - Ltb4h,  BEERAIR
W B T 00 R B AR S A DU R 2, 52T SRR /K N (3], ks me LA B B A [32] o ANHIF TR R I R
IiE AR AT B A RS 43 0 o5 A RN Y 7.41% 10.19%F1 4.80%, SAEM2A R — 8.tk
AL, RO R 2 T RS I S SN Y e A R PR AR SRR, 3L E U, X LA
e R TP AL 7 IR R

WA M5 RN, AR TR B 22 5 JUL /D SR IR PR 3 0 =8 AR AE T AR BRI B, X T R
A N B AR 8 1S K IR UL & B AN ) & FAR R R O[] [2]. EFRE AHET, BRI R R AR %R 4L
%, HIHWURE & AR W] REBE 2 2 A R B2 WS S = emm . Ibah, fEREErG RS, At
FU I IRATAE B A5 (14 55 1R LD R8003 UG 238 T, 1T e ME AR AR BRI o 3% — 1t 31 2 7 v e
SRS PEEEE AR BOICRAS B 247 S 77 TH (1 s 55 PR 22 A G [33] 0 T AN F F B HIR T 2V
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Aili 2 EHM E AR T, oM H BAT AR RO R S S R AR RE /T, BT REAE R IR A BT
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