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Abstract

Objective: This paper aims to explore the mediating role of well-being in the relationship between
sleep quality and health-related quality of life (HRQoL) among perimenopausal women, and to pro-
vide a reference for developing management strategies to improve their quality of life. Methods: A
convenience sampling method was used to recruit 468 perimenopausal women aged 45~55 years
who attended a health examination center of a tertiary hospital in Chongqing from October 2024 to
May 2025. Data were collected using the Pittsburgh Sleep Quality Index (PSQI), the PERMA-Profiler
Scale, and the 12-Item Short Form Health Survey (SF-12). Spearman correlation analysis and struc-
tural equation modeling were conducted to examine the relationships among variables, and the Boot-
strap method was applied to test the mediating effect. Results: The overall sleep quality of perimeno-
pausal women was at a moderate-to-poor level. Correlation analysis showed that sleep quality was
significantly negatively correlated with HRQoL (r = -0.518) and well-being (r = -0.537), while well-
being was significantly positively correlated with HRQoL (r = 0.665, P < 0.05). Structural equation
modeling indicated that sleep quality not only had a direct effect on HRQoL (-0.158), but also exerted
a significant indirect effect through well-being (-0.362), with the mediating effect accounting for
69.62% of the total effect. Conclusion: Sleep problems are common among perimenopausal women,
and sleep quality, well-being, and HRQoL are closely related. Well-being plays a significant mediating
role between sleep quality and HRQoL. Improving sleep quality and enhancing well-being may help to
comprehensively improve the quality of life of perimenopausal women.
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1. 5|8

[l 44 22 #H (Perimenopause Period) /& %2 P4 3 N 5 4 BAR — AN B[ B, FE MO SEDh e G IR E R 44
Ja NN fECIAE, oMK RIEANEC R, XA S RECH IS M4 240 SSREIR
BlEA R, = TE RS BEIRFEAG LSO R AT R R LR GAE, S s A oM B {10 B A S
PR S WFFURE, A2 L S R A 2R DORE IR R R B 22 UK, ASRPER B R AR R A
20%~65% (8], H 52X ZAMRRF RS L J7 s 1], A DUREAR 5 (Sleep Disorder, SD) & AE % 85 15 »
FH T 1 ) B (VMIS) 297 VU 2175 il BBl 26 28 S 2o PEA7 A0 N DRI E . 5 T P B S B IR O 2 1 P 1) [ 2] K&
SO R AR 0 <5 AN AN o I B AR PR A 57 R, IR R G GRS, BN SRR A BRI 5 A 0 5 )
HERRKD]. AHFAERA, R ESMEEWERBETHG, REFIERIRSE B TR 2 i€
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PES R AAIR 4], T 4522 A BERRBEIG U 5 S ARBOR B 3R A SR RS AT T R B AR R[5], IR ARSI AE
T S A2 I I N R [6]

fil AR 95 £ 3 i i (Health-Related Quality of Life, HRQoL){EAMA{E BERHR AL % O f bR, i 7
AN AR DB UL R 2 ThRESE 2 U7 T R PR B 456 [ 7]. HRQoOL 5 32 4R I 2 18] L iE SEA7AE
BFUIRR, SACE B BRI 2 SERR IR T REIR 22 5 R I AH ORI S AR ML RETEIR 8], Bbhh, WA KT
B R N L A DRI AT A RS th (0 25 AR [ O] ARV LM BRI, 2 Bl it iR p It 5
f RRE R ORI AT BERIAEAFAE[10], HEEHONRHE.

BUA S 0F Bl 28 20 391 2o PR RO 5 22 M SEEAECIR 55 485 Ja) 18) B R TR, /A Wk FU 4R S o A BRAT Dy o ] e
OB IR T ER SR B4 R ) B AR B AR . BT U AT FT5E A0 B e Rl 248 20 ) M ) PR IR e o
ST SEAR KT X Fe e BREAH R AT U P R IR OS2 o AT ST 15 AE AT 20 AT SE AR I B IR 2 5 i R
FHRATE TR Z A P AR, B SRR R B O R A (8] A OC IR BR AT, Dy PR Bl 48 22 0] Lo Wk AR
SRR D 3R SR A SRS, I Ja SR e B X e fe 3t U7 SRR 2% ik dia

2. WRE57HE
2.1. FEIR

2024 £ 10 H~2025 £ 5 H, RAMERHREE, G0 IE 3R TT 5 = R BedRta rho O B2 I 45~55 & &
PN IR R

MAFRE: © HEZEELAQ0 IRH LRI 2 IRELLL FRAELRIE A& S > 7 d 8UAZ B I
] > 60 K HAFZBIHLE 12 MHALIA): @ BA—@ WSO FERE, Bedb A J06E, JF 6B AR ) 5
HHE; @ MAUHEEFRE, RS,

HeBrbriE: O NLALE: @ RIUEREREGERIBITAMIRITHE: @ KIEG 5 AL A M 1) H A
WiEs @ M ESRERRET B  S R © WA SRR RS

AT E 21 MFTCAR R, RAEEE A B A AT B SR & 10~20 %, B 20%MR K, FEAEN
462~504 15|, HZABFTINNA BFEA T 468 1

22. ARFZE

2.2.1. —RERAER
—RERIABAE: 1) S ANDEER MR ER . SR ETE $(body mass index, BMI). CALFE
FEL BRSO SRR . TN D AFUNES; 2) BORAISCTORE: 18P BRI, O AR,

2.2.2. L35 /RRERR R E 5B (Pittsburgh Sleep Quality Index, PSQI)

PSQI /& H Buysse %5[11]7 1989 F4w il (HENR G & AW EK. ZEKIL 18 NEH, I WHENR R
. MEARVE R RERRRREEPE. ST MR AR . BEARZXEL M REIR 259 . R DhREEEL-BAN R P-4k
A G ) e ) )™ B R . R R IS 700 0~3 730 = 1R%F: 1= HLEF: 2= MHAE: 3= %),
BITN 21 0y, >8 SRR AFAEREIRFEAG . 25, FESRH Cronbach’s a Ry 0.778.

2.2.3. PERMA Z={§BE R (PERMA-Profiler Scale, PPS)

Za K i Butler 1 Kern [12]7E 2016 4w, G35 23 MIH, KA Likert 11507, Bk T MHEEL 5L,
HAeD S E, RREREBAKCE. ERIES i, AT E 7515 5 k- S s ks
K, FREMNESMES P8 FEER E=ATE BRI AT IR . iz, 'R
Cronbach’s a REUHN 0.937,
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2.2.4. BIREREREESR(The Medical Outcomes Study 12-Item Short-Form Health Survey, SF-12)

SF-12 j& SF-36 SR MR, A 12 NH, B —BEFEGH). S1AIIEEPE). Mt - SRRP).
ERPIH(BP). 15 71(VT) 4L TRE(SE) A (15 IE(RE)RLO B FE(MH) . B4 T2 R 197950 R ] Ware [13]
S NHIFRHELE S iR . AR B A 455 P43 (Physical Component Summary, PCS)H GH. PF. RP 1 BP i
5o OFRR A VRS (Mental Component Summary, MCS)HI SF. RE. MH Al VT 3554, SF-12 Z:&155030
N 0~100, 135 F FARAG A FORGURAT . BT, Z RN Cronbach’s a RN 0.903.

2.3. GitrE R

By MR SPSS 26.0 A, ARWFFREIEATT & IESDAT, ik & TR A A A oR Y 441
AR, Al Mann-Whitney #5560 F1 Kruskal-Wallis £ 363174118 ELEE . FIH Harman 50K 2547 3 [
THERZERS . WA ARG, WA EEAT WA [ AMOS 26.0 #E -R A BT, i 5
KASRML) 7451280, H@id bootstrap HAETE(5000 IR T AREIRFT 95% B A7 X [A](CT) [14].
3. BR
3.1. £RFERERRE

K H Harman ¥[8 R AG0EAT LR 5 iR 2 ORGS0, 45 R BN, SFER KT 1 M T4E 8 A, ekl
BRI — AT 5 TR AT 37.33%, AHIE 40% I FLAE , 15 I ASHIF 70 1) 1) 35 8 25 45 SRR A AE
T E 3 ) D7 v 222 1) A
3.2. ARFNREXER

SR EIR, I 486 LT Frh . B4 4ot SF-12. PSQI. PERMA 1545 751814555 B89 5 100

1 BMI AR ] 25 57(P < 0.05), FENIT2EAFAE R P 4Le] 2 i AN BB Giit 22 (P > 0.05). W#%
1o

Table 1. Comparison of health-related quality of life, sleep quality and well-being scores among perimenopausal women with
different demographic characteristics

F 1. AEAOFHFHIERESRLMERREXEERE, BRAESERRGSIHER

AZE 184> M (Pas, P1s)

Bl N (%)
SF-12 PSQI PERMA
JEVEFiN 468 (100) 7.00 (4.00,9.00) 124.00 (114.00, 135.00)
i
45~50 % 195 (41.67)  88.9194 (81.9590, 93.5189)  7.00 (4.00,9.00)  126.00 (114.00, 135.00)
51~55 % 273 (58.33)  88.9194 (82.0548,93.5189)  7.00 (4.00,9.00)  124.00 (114.00, 135.00)
z —0.001 -0.39 -0.121
BMI
UK 7(1.50)  87.6534(78.7807,92.2629)  4.00 (3.00,5.50)  124.00 (117.00, 131.00)
Ew 299 (63.89)  88.9194 (83.2437,93.5189)  7.00 (4.00,9.00)  126.00 (114.50, 135.00)
FHE 153 (32.69)  89.3820 (81.9963,93.5189)  6.00 (3.00, 9.00)  128.00 (114.00, 136.00)
HE 9(1.92)  78.6049 (70.9842, 83.1312) 10.00 (9.00, 12.00) 111.00 (103.00, 116.00)

H 9.232* 13.902** 10.746*
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SCAGTRE
INERAT 11 (235)  78.6049 (75.5063, 91.4401)  8.00 (6.50, 8.50)  111.00 (96.50, 118.50)
B 67 (14.32)  90.3499 (81.9381,93.9815)  5.00 (2.50, 7.50)  126.00 (116.50, 134.00)
m Rt 115 (24.57)  90.5496 (82.0552, 95.1350)  6.00 (2.00, 9.00)  129.00 (118.50, 138.00)
RKERL L 275(58.76)  88.0288 (82.0552,92.8905)  7.00 (4.00,9.00) 121.00 (113.00, 133.00)
H 6.879 13.466" 18.843"
HRAL A B
Fpsfr, Bk EARANG 180(38.46)  87.1159 (81.9381,93.4084)  7.00 (4.00,9.50)  126.00 (115.00, 136.50)
AT 22 (4.70)  91.8029 (85.2245,95.1350)  6.50 (2.00,9.00)  130.50 (121.00, 136.00)
BHRRA 5 56 (11.97)  89.9658 (86.2262, 93.8659)  6.00 (3.00,9.00)  123.50 (117.00, 134.50)
FHABERM A 7 210 (44.87)  89.3820 (81.5077,93.5189)  6.00 (4.00,9.00) 121.50 (113.00, 135.00)
H 4.901 2319 6.613
YR VNITA
TE 45 423 (90.38)  88.9194 (82.0552,93.5189)  6.00 (4.00,9.00) 126.00 (114.50, 135.00)
HoAth 45(9.62)  88.9194(80.8123,93.5189)  7.00 (6.00,9.00) 118.00 (109.00, 132.00)
z —0.179 -1.350 -2.056"
TN
0 22 (4.70)  89.5135 (86.4698, 95.6547)  6.00 (4.00, 10.00) 119.50 (112.00, 136.00)
1 330(70.51)  88.1603 (81.9381,93.5189)  7.00 (4.00,9.00)  124.00 (114.00, 135.00)
2 103 (22.01)  88.2918 (84.154993.5189)  6.00 (3.00,9.00)  126.00 (115.00, 136.50)
>3 13 (2.78)  84.3340 (73.7174,94.5583)  5.00 (5.00, 7.00)  127.00 (114.00, 131.00)
H 3.070 2.208 0.832
M NELON
5000 JG M BA R 130 (27.78)  89.3820 (84.2428,93.5189)  6.00 (2.00, 9.00)  123.00 (115.00, 135.00)
5000 JTLAE 338(72.22)  88.1498 (81.8777,93.5189)  7.00 (4.00,9.00)  126.00 (114.00, 135.00)
VA -0.709 -2.100" -0.211
(X R R
x 379 (80.98)  89.3820 (84.7032,93.9815)  6.00 (3.00,9.00)  126.00 (115.00, 136.00)
1~2 Fi 87(18.59)  81.4385 (73.8397,87.6786) 8.00 (6.00, 11.50) 118.00 (113.00, 129.00)
3L 2(0.43) 72.7990 (65.6011, 79.9970)  9.50 (9.00, 10.00)  92.00 (69.00, 115.00)
H 41.269" 20.389" 13.585™

E: "P<0.001; "P<0.01; "P<0.05.

3.3. BASLtFERER. ERRE. HRQOL FIEXSH
XoF 2R 18] 73 T AAAE G v 57 22 S (R AR M SR 5 0 R BMI 138 J5 1E1T spearman ARG BT, 45 R 87

7

SF-12 J PERMA #5 PSQI 2 REMAHK, MK RE 5 M N-0.518 F1-0.537. SF-12 5 PERMA 2 &3
IEAHSR, MR REN 0.665. WK 2.
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Table 2. Correlation analysis of health-related quality of life, sleep quality, and well-being
2. BREXEFERE. BRESEMEEENEXIH

A SF-12 PSQI PERMA
SF-12 1
PSQI -0.518"* 1

PERMA 0.665™** -0.537"* 1

H: TP <0.05.

3.4. EBZHAL YT HRQoL HIFMIE R 54

ZHLYERNAS TR EoR, RN PSQI NESE ), 4SS SF-12 MM FAE B3 Fiit 5 08k
e R P[] R 24 2 L fRE AR 245 A H [R] D) BeFets 5 SF-12 &7 B IR 3 5iUAH 28 (8=0.100.-0.250.-0.132,
—0.271, P <0.05), T HAmERE B R E . W& 3.

Table 3. Multiple linear regression analysis of sleep-related predictors for health-related quality of life in perimenopausal women

F 3. ST ERAXEEREERREBXYWEZNS EL MRS

AebriEL R B FrRUEAL R EL
A - t P
EVEE FrifER B

£ 94.104 0.861 - 109.310
2 U AR o7 -1.279 0.722 -0.115 -1.771 0.077
PN —0.692 0.359 -0.087 -1.931 0.054
MRS B[] 1.132 0.529 0.100 2.139 0.033

HEENR k28 -3.059 0.506 -0.250 —6.047
I e A —-1.043 0.853 -0.056 -1.222 0.222
TEHRZ W) —1.344 0.442 -0.132 -3.044 0.002

H 8] D e f i 12.501 0.612 -0.271 —4.086

e AR = @EMREERERS, ™P<0.001.

[AiF, 7E PERMA #4EfE R [RAE A, BIIEZE 5 SF-12 &5 2 B35 IEAH (B = 0.583, P < 0.05),
MBN ABRICR . 2 SO R e P R 2 51 5 35 e . AT 5, AN R4 5 {a R AR 26 3 i =
Z I RAFIEZE . WK 4,

Table 4. Multiple linear regression analysis of PERMA predictors for health-related quality of life in perimenopausal women

F* 4. BEZBALMRRIEXEIERE PERMA #EZMERNZE LRI

o JEbriEL R %L FRiEf R 5L
AR - . t P
EVEES 7y FrifE iz B

5 38.090 2.331 - 16.343

TR S 2 1.506 0.174 0.583 8.659
BN 0.127 0.146 0.055 0.872 0.384
INGES A 0.310 0.160 0.115 1.943 0.053
B -0.369 0.210 -0.148 -1.759 0.079
gt i 0.329 0.189 0.134 1.739 0.083

E: NERE = BFEMEAERRELS, P <0.001.
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3.5, {EEGEREFRLE

AT AR R B A, B h AR R, @A R B N AR, SRR BRI
#%(Maximum Likelihood Estimation) X #J46 AU IEfF @A TG T, B STMEIHEHREL. RTHH
%t CMIN/DF A 2.898, {E4Xt &ML 5 /7TH, RMSEA N 0.064, SRMR A4 0.037, CFI. GFI. TLI flI
IFT [0 50 508 0.966. 0.942. 0.953 F10.966, T 0.90 FilbrdE. W4 5.

Table 5. Model fitness index
5. WBEMERN

B PEM FERR
PRI L7 — ARETIE
Al LAERZ I
CMIN/DF <5.00 <3 2.898
CFI [0.7, 0.9] >0.9 0.966
GFI [0.7, 0.9] >0.9 0.942
TLI [0.7, 0.9] >0.9 0.953
IFI [0.7, 0.9] >0.9 0.966
SRMR <0.08 <0.05 0.037
RMSEA <0.08 <0.05 0.064

3.6. BElIBEHAL 14 S 1RR A REAR SR8 5 HRQoL [BIY - Fr3fi R

A PR ERARIE, WE 1. BB REI ARSI EE (P < 0.05), W& 6. KHMWERIE
Bootstrap 5 B &2 BUEE 5000 ¥k, 45 B R, BE IR 5B 6 A BE AR ¢ AR 0 R B0 B4 AR N —0.158
(—0.157~0.273), 3235 N—0.362 (—0.362~—0.450), = NAE A—0.520 (—0.577~—0.458), AR (5 AL
RS 69.62%. W7 7o

[ mata || #A || Amxz || &x& || mge |

VR EE W b
0% \0'56‘
2” e,
IR R B 1)
FEAR % 8 42 ¢ =0.157° S| RREXEERE |

HIE I §ERER

3F: *P<0.05;**P<0.01 ;***P<0.001.

Figure 1. Structural equation model of well-being between sleep quality and health-related quality of life

I FRRAERRESBRAXEFRERNGHFIEERE
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Table 6. Path test
= 6. BRI

AT ebr ittt R % PRttt R 3L S.E. CR. P
M 5 i — S AR U —2.414 —0.643 0.178 -13.557
AR HEAE AR S 1.546 0.563 0.124 12.470
HE G 5t — 2 A O A 7 o -1.622 —0.158 0.472 -3.436

E: TP <0.001,

Table 7. Analysis of the mediating effect of happiness between sleep quality and health-related quality of life
= 7. FRBEERRESRREXEEREENPNYELIH

Bia-corrected 95% CI

HAz RS SE BN (%)
Lower Upper P
FSY -0.520 0.031 -0.577 —0.458 0.001
B -0.158 0.054 -0.157 -0.273 0.002 30.38
HA R -0.362 9.947 -0.362 -0.450 0.001 69.62
I O BMIAIE IR SR G DU E TR A B AN
4. g

AW st RER, BAZH Lt PSQI FHAIECN 7.00 (4.00, 9.00), #5321 BEAR B S s S8
(PSQI > 8), /™% NBERARREAR T AL T P25 M 2K o X —SE R EBEAM A5 A RERY,
Bl £ 28 A 2o e B T 90 S DD R 38R SO E KB, 5 LA BT AREEIR, 1K AR B AL T PR
MR P SON B R M 2 B e L5 ) B R AR R B T T A W A Lok, th S 8 a2 3 Lot PSQI 143
Wik [ 15]. 74, AR BMI KAS 5 i i G 7E BERR T &7 AR 22 5, FLh B A & 9 2 Mg b
i e MRS B 22 [ 16] [17]. ARREASR B T AR HERL AT S EC0E B AT PRI T 55, AT 385 i B AR R
P LA AR XU, 328 17 B M B AR B IR 45 0 5 B[ 18 ][RI, 22 P P e A Ytk i % R BE IR . AN i
SR NAVSE IR 20 35 T TP 1E i BRI AR [ 19] A TR I, A8 15500 57 40 S Ak B S 7 vl g Je ok 189 fin s 4
ANEFOILE Sy, 0 B REAR 0] B [20] [21] MK HMSHE A RO IS J7 . FE RS SRS 25t bk
HESE S REAR)T & R RS UIAEOR[22]. dE— DA & AR TR, BMI KSR GUA S I R AT &, 38 7]
R I PR ARARAR I 2 R0 . 3D O0 3 S P SR IR AR RO MR ARG, Tt — 20 S BEAE DG AR TG R A= AR O
Bo UbAh, FERE RS M A O 0 JOE SRS AR A AR P 43 A O R B ET B R T REAR . 1526 2
BARMERCIRES, MILE “BEART & - AR - RAECERRE” MR RP AL RN, XK BMI
AMEMER BRI AR BEIR AN R, Wi LR BRI R T RIELGAER.

AR M 45 SR R, AR TR &t 5 8 A DG A 06 i i 52 B35 A R (r = —0.518), 5 S48 K 5 12 35 7 A
K(r = —0.537), 1M FEAR B AR DG AR 35 I & 52 0 3 IEAH G (r = 0.665). IX—45 R, BRI ZE,
AN SEARIBRK T B AR TR T SRR, T e 1 SE AR RN 5 RE A A ROIRS B DA G . AT PSQL 5
WHOQOL-BREF &% &I, HEART &5 A 05 R 825 4 B 2 [0 A7 16 53 AR DG OC &R, [ I ARl AR 1) A5
AP R IEARDE[23]. — T meta 04, 5V BRAR BT S5 A2 05 R 2 (AR R E R g A oG, 3R
71 B AR A2 B )4 A 36 TR B (1 S L (RT3 2 — [ 241

MEARAE A RS I EE AR B, NGEmME N2 RAKE 5=, E51E% 0
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WEYIAEG, MEARH R N ES RS INERE HASRE T, ERAE MR I 2~3 A5 590 BE R RS
[25], XPpAVERELE I R HI SR B E g K, Ik — 0 2w G BRSO PP . AR IR E R —
FRAR O BRGTIR, B MR AR T B RIIEE o BOSK T B S48 AR B T3 53 A A A2 7E 1Y)
BTN, e Reti i e A Hoat = Thae . (O BERFIME DL RIS e J1RE 1 G AR A TR R . A AR

O HR S5 GOIRAS 5 B 5C AR 15 I 2 2 [A) KA SE SR AR DG I, FL s L 28 ] Bkt B Al fr R IR D] 3526« 170
BRI P A 3% O B 5 TR PR s 0 R £ R KT AT s SRl ik B 4 1 BERCER 285, AT 9 2 2 8] T B I ) 0
7]

MRAE 25 SRR IR, B A8 20 S 2 P Rl IR T 8 5 S S 5%~ 24 B2 7 R A O A6 358 Jold 2 v A SR IR A7 AE A
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