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Abstract

Objective: To investigate the effects of physical activity on sleep quality in perimenopausal and post-
menopausal women, the mediating role of positive and negative emotions and the moderating effect
of dietary habits. Methods: A total of 1326 perimenopausal and postmenopausal women in a ter-
tiary hospital in Chongqing were surveyed using the General Information Questionnaire, the Inter-
national Physical Activity Questionnaire-Long, the Positive and Negative Affect Scale, the Dietary Be-
havior Habit Scale, and the Pittsburgh sleep quality index. Results: (1) Physical activity could signif-
icantly predict the sleep quality of perimenopausal and postmenopausal women; (2) Positive and
negative emotions played a mediating role in the relationship between physical activity and sleep
quality. (3) Dietary behavior habits regulate the second half of the mediation model. Conclusion:
Physical activity can affect the sleep quality of perimenopausal and postmenopausal women, and at
the same time, sleep quality can be affected by the mediating effect of positive and negative emo-
tions, and dietary behavior habits can regulate the effects of positive and negative emotions on sleep
quality.
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2. WRE55*®
2.1.5F%

KA B YRRV, R 2021 4 6 3 2023 4F 12 HAEH R = R FE i) Bl 48 20 M 46 28 )5 otk
ERTRFERT G, LGN 1326 Ao IAIRE: O Fi8 40~60 & @ AA—ENEERR], RELAHE
T @ FESIZATIEZE NGRS fbadE: © BERMHEENEE: @ AIAF. SR/
FahG: @ MEECNREIRSIIRAREN . AT Ol BER R 2 # A (I 3 i AR 50
202112), FCAEH FE I PRIV A O 5 B TE T GAE S . ChiCTR2100049969)

2.2. ik
AWFFCRM G — RO T A 0, e B IR 2 O3 T T ) i BT S ROFIRE .

2.2.1. —fERHEER
B R &SRR AR B AT%, WA, FER. 200, BEX . A, AZE0.
A H B .

2.2.2. EFRENESERRKIEE

[l b A 7745 21 7] 45K 7] & (International Physical Activity Questionnaire-Long, IPAQ-L)/& 1997 4
Bk i Bl AR E M[10]. TPAQ-L L5 27 N H, AW T RIVKRINGR R KB5IEE). 5L
W TAE 4 Jr i p HE g s s ol. B2 am. B K 3 MR iEs), HE—DH
HEESREON ], JHEE AL 22 7d H R iESE B . IPAQ-L MK & sh pE b (G & b
1K 3 ANKP[11]e ARBFFEIT B3R A5 AR, mKMI [ Cronbach’a REH 0.781, KMO R#H 0.884,
1B R R AT

2.2.3. [EMHIMIEEER

1B 7 P17 4% 5 K (Positive and Negative Affect Scale, PANAS), & Watson 25 AT 1988 “E4m il ]
[12]. PANAS B35 IEVERSSE MG AN ERE, 3L 20 Mg H, 10 MERERKRIEMEZ, 10 MK EA
KA. BFRKH Likert 5 Hit7r, M1 “JUFERA” 25 “HZ2” o IEMEHAR /- EEE 10~50
I8, f35rilhiE, RoRTEEBARN . FIEE R TG 10~50 8], 5olke, FoRtEA k. &
R4 B RAEERL, mKMI ) Cronbach’a ZEN 0.857, KMO &% 0.927.
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124 E s R R TAEZE 2wl i) (R B8 IR 5@ R R &) 2R B13], BF iRt
FLH 40~60 & LCPERE T DL LA SR A o) 45 () T B R EEATAB AT, SR S AR VA AN IR £ >0 556 i) it
BHZE BT A IR A . Z S H 30 AR RA R, RHESSIETE SN 1~4 73 = BiF; 2=
Uf; 3= Wi 4= 1R%), 908, R AIBAMERR . AR 2 &R G AERE, mKMI
ff] Cronbach’a 2% N 0.770, KMO Z% N 0.781, (530F R

2.2.5. L REERR R EIEH

VL 24 LR BRI 57 B 45 B (Pittsburgh Sleep Quality Index, PSQI), &1 BUYSSE 45T 1989 4E4 [ 14161«
FEREL 18 AMNEH, MEMMERSR &, MEARERN . MEAREREE . ST PEREIR R . BEAR SSEL . (6 FRE
IRZ50. VR RE 38 EL LA R 7 PPAl BRI i) 10 7™ B R . Rl M SR A 708 0~3 73(0= 1R4F; 1= [k
Bt 2= M%ZE; 3= B E), BN 21 0, >8 IRURIFEEIRFERG . ARG BREZUEKRL,
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3. 58
3.1. AEFERRE TR —RFAR

A FEAS [ B 2 2o PE I — R LG 1o N AR BEEAT oI, IS, ikt
¢ R IIESE AR ZE A i ih R (P < 0.05).

Table 1. General information of women with different sleep qualities

% 1. TRERERE 8 & — AR

e iy Ao
FWE n(%)] 28.088 0.107
40~49 % 333 (50.6) 366 (54.8)
>50 % 325 (49.4) 302 (45.2)
R [1(%)] 3.380 0.066
PR 606 (92.1) 632 (94.6)
D E R R 52(7.9) 36 (5.4)
JEAEHLIX [1(%)] 1.137 0.566
FIWILIX 225 (34.2) 244 (36.5)
=% 337 (51.2) 337 (50.4)
AT 96 (14.6) 87 (13.0)
B [1(%)] 15.697 0.109
THEHL BB AR 6 (0.9) 5(0.7)
PR LS G 27 (4.1) 34(5.1)
SR ARAT I MR 20 (3.0) 14 (2.1)
/AR S AR 83 (12.6) 82 (12.3)
AT AR 6 (0.9) 3(0.4)
R E NP 1(0.2) 1(0.1)
HEFN 39 (5.9) 52(7.8)
NG AT SR AT 62 (9.4) 66 (9.9)
B& 55 N D/ 25 94 (14.3) 128 (19.2)
HAth 94 (14.3) 103 (15.4)
7 226 (34.3) 180 (26.9)
2 i[n(%)] 6.312 0.177
NPT 99 (15.0) 82 (12.7)
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S
¥ 201 (30.5) 180 (26.9)
R 101 (15.3) 105 (15.7)
N 127 (19.3) 145 (21.7)
AR 130 (19.8) 156 (23.4)
N NABA[(%)] 10.554 0.032
2500 JGLAF 258 (39.2) 214 (32.0)
2500~4999 7t 182 (27.7) 208 (31.1)
5000~7499 7T 135 (20.5) 134 (20.1)
7500~9999 7t 44 (6.7) 65 (9.7)
10,000 7o % LA - 39 (5.9) 47 (7.0)
A& n(%)] 0.550 0.760
B 19 (2.9) 15(2.2)
L 274 (41.6) 281 (42.0)
%25 365 (55.5) 372 (55.7)
A EH R E (%)) 4.308 0.230
0 23 (3.5) 21 (3.1)
1R 393 (59.7) 422 (63.2)
2 178 (27.1) 150 (22.5)
3L 64 (9.7) 75 (11.2)
AT 9 =) B [n(%)] 162.556 <0.001
wERTE 35(5.3) 90 (13.5)
B RLTF 295 (44.8) 298 (44.6)
RERNEHE 236 (35.9) 275 (41.2)
AR 92 (14.0) 5(0.7)
IEPEAE 2 [n(%)] 327.706 <0.001
B 644 (97.9.) 528 (79.0)
L= 14 (2.1) 140 (18.4)
HMENE L [n(%)] 295.504 <0.001
A% 54 (8.2) 89 (13.3)
L 604 (91.8) 579 (86.7)
& I1E N [n(%)] 169.536 <0.001
AR 407 (61.9) 296 (44.3)
R 250 (38.0) 219 (32.8)
o AR 1(0.2) 153 (22.9)

3.2. BELEENRMRG T RBXSH

KH Pearson AR/ HTR AR F)ES) . IEVENGZE . SAVENGZE . BEEAT oI, BRI & Z RI K K R,
LR DR BRI R EM K. Wk 2.
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Table 2. Descriptive statistics and correlation analysis of variables

F 2. RLEMARFEHSEXSH

M SD BENRTIE  JEsh EMEE fEE TSI
I AR J5 6.050 4.210 1
& )11%5) 1218.580 136.550 0.483™ 1
BT 25 25.170 7.720 0.530" 0.493" 1
UiREREa 24.250 6.670 -0.453" -0.259** -0.325" 1
AT J9 )0t 63.350 26.590 -0.198" -0.131** -0.325* -0.091** 1

¥E: "P<0.05, "P<0.01.

3.3. ARTHPNABEE

AT JEAEIX . 2207, A At D00 BEIR & A7 7R 225 5o, e DU 1 9 Ih A s g
TiREHAT R A AL B, 0HESAR BAFARAEL AL B . R PROCESS A2 Fr i ORI 4 J2 S 14 HEAT Ay
SRR S, AR B AR RO A R 1.

FEEAT NI

3.702* 0.128*

2.050*

L) HEAR T &

-1.693™* -0.591**

0.007**
i &AT N5

Figure 1. Moderated mediation model of dietary behavior habits on emotions

L. ERITHIRIEEN P AR IF TR

33.1. UEMBEAPNERETHRTNPMUNRE

SRR IR TPE ST LA BN E PR 28, 0T 3) . IEPER 48 LUK VRS 25 S I AT O S R A2
LT 3 R R 4 2 ) I 4 2 5 A VE IR R B (P < 0.05), WL 3, RWIAIES). IEVER 4. IEEATH
IR BERR B B A F— A 4 ) R AR

Table 3. Test of moderated mediation effect (mediating variable: positive emotion)

F 3. ARETHPAUERERNEE: EMRIED

. Jite 1 (R MR &) JiRE 2 (AR IETERS4) TiRE 3 (AR EHRR)
/\E

B t P 95%CI B t P 95%CI B ¢ P 95%CI

HWH 6.555  8.5377 <0.001 - 26.231 19.584"<0.001 - 3.397  2.781" 0.006 -
X - 3 . -1.717, 7 [3.345, 7 . [-1.557,
RjE  —0.889 —2.105° 0.035 ~0.061] 0.539 —0.732 0.464 2.058] 0.792 —2.033* 0.042 —0.28]
. B B [-0.462, 3 [-1.984, 3 [-0.319,
JEAEHLIX —0.139 —0.842  0.400 0.185] 0.521 —1.810 0.070 0.905] 0.020 —0.129 0.897 0279]
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S
- [-0.086, B [-1.085, [-0.052,
2F 0 0069  0.874  0.382 0225] 0.044 -0.316 0.752 0.044] 0.092 1250 0212 0.235]
. [-0.067, [-0.315, [-0.093
HZEM 0304 1.607  0.108 0.676] 0.170 0.514 0.607 0228] 0251 1434 0.152 0.395]
e " [1.846, " [3.345, " [1.12,
EINES) 2.050 19.688™ <0.001 2.255] 3.702 20.374**<0.001 4.058] 1.355 11.335* <0.001 1.589]
. . [0.052,
IEMETE 4 0.128 3.309" 0.001 0.204]
JEEAT N - [-0.075,
S 0.043 —2.670™ 0.008 o N
EMEE %
“TEEAT 0.002 2.340° 0019 L[0-0003,
ot 0.003]
R2 0.239 0.245 0.354
F1H 82.782** 85.874** 90.049**

H: "P<0.05, "P<0.01,

DRI A AR R I B AT N TR RN, AT TR AT IS . A RRIL, UlE AT R ST A
REINF,  TE I A el M RS 55 B 174) 1 1) T4 S22 (8= 0.193, t=10.885, P < 0.001); 447 Ry I i fd
BF,  TE P AR A 0T i ARG o 22 1) 1 i) T A FH 3G 5. (8 = 0.273, £ = 9.324, P < 0.001), L& 2.

9 -
8 | <-=> MMEFEE AT RN
- L (M-1SD)
6} — [ERMIEEIT AR
it 5| (M-1SD)
\‘-[_:’
=
g 4T
3 =
2 =
1 =
0 . \
fK/KF(M-1SD) =K F(M+1SD)
BTS2

Figure 2. Moderating effect of dietary behavior habits between positive emotions and
sleep quality

2. ERITASMEEMFESERREZEHIETHN

3.3.2. A IBEEAFNZERITHENRRN YRGS

SRR IR BT A R T S T 28, AR TS B SRS 28 AR VT 45 5 B R AT O ST BN A2
BTG 2 S0 [ A 4 3 R A8 28 S5 S AV IR T (P < 0.05), WLk 4, RUIA IS Frttsss . ey
A AR AL BN T T R
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Table 4. Test of moderated mediation effect (mediating variable: negative emotion)

F 4. ARETHPAUEREHRNEE: AMED

FFE 1 (HAR R R &) TR 2 (FAERE: k%) JiFE 3 (HAE R MR &)
B t P 95%CI B t P 95%CI B t P 95%CI
WH 6.555 8537 <0.001 - 24.852 18.927* <0.001 - 23.199 19.383" <0.001 -
T B . [-1.717, [-0.326, B [-1.207,
R -0.880 —2.106" 0.035 ~0.061] 1.091 1.511  0.131 2.507] 0.483 —1311 0.190 0.240]
N B B [-0.462, [-0.478, 3 [-0.360,
JEAEHLX —0.139 —0.842 0.400 0.185] 0.075 0.267 0.789 0.629] 0.078 -0.539 0.590 0.205]
o, [-0.086, [-0.246, [-0.059,
2P 0069 0874 0382 0.225] 0.019 0.144  0.886 0.285] 0.077 L1111  0.267 0212]
. [-0.067, _ . [-1.454, B [-0.371,
HAZ0 0304 1.607  0.108 0.676] 0.819 —2.529* 0.012 ~0.184] 0.045 —0.274 0.784 0.280]
e 19.688" [1.846, 3 " [-2.042, s [1.080,
15 2.050 s 0 <0.001 22551 1.693 —9.503" <0.001 C1343] 1.274 12.884™ <0.001 1.468]
£ e _ _ - [-0.668,
Bt 1 4 0.591 —15.049™ <0.001 ~0.514]
fEEATH " [-0.229,
S 0.195 —11.164™ <0.001 0.161]
IkER S [0.005
REEAT 0.007 9.534™ <0.001 '~
ot 0.008]
g =]
R? 0.239 0.073 0.424
FA8 82.782" 20.866™ 121.267*

H: "P<0.05, "P<0.01,

NI A R R B AT N ST RO, AT R AR R AR IS . SRR, RS AT v S
JREIRE, A g el I R 55 B 114 67 1) T A S22 (B =—0.325, t=—19.552, P<0.001); M4fEE 1T A > i
JRERT, A AR 8 0T I AR5 2 (1) 1 i) T A F 3G 558 = 0.013, £ = 0.427, P < 0.001), LIE| 3.

10

of ¥ <= => TG AT A 2t

8t .. (M-1SD)

7F RS —— I B 1T 18
H 6 oﬂ (M-1SD)
= o5t
=
B o4r

3 =

2 -

1 -

0 - —

ILKF(M-1SD) Ei7KF(M+1SD)
kG 2

Figure 3. The moderating effect of dietary behavior habits between neg-
ative emotions and sleep quality
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4. g
4.1. EM1EE. M EEEEDEBRIIFERREZBNHITHRNTIER

ASHIT UG SRR I IE P 26 A A A 28 R A4 3% s 5 B R S B (e AT rh /A o IE MRS 28 AR X T
TAERE L A RN R 2 . AT TR, A& s A B THRIIEMENE 4 [15], WIReR B Nk s shaT
AR AN A HERR R 7006 0 2 LR REAP 22T, e il 2 IR N4 o DRSO, B S B, M oKk
i D ST ALK, SIS SR T IEVE TG 28 B SR B 403 LA 22— [16]. WA TG b RE s e BRI e fh 2
Fr 57 (BDNF) I RAE MR, & Al DMEREM 2 AL . RAWE ASRAL, S5 RINEIDIREER, Rl fE
W A RTAI B A S 1 A R T S DDA SR BN X, TR TH IEVE TS 25 16]. 1K 773 Bh RENE R B R 1 28
AESNE, EIE AR AAE KT, A% BRI IEFAR S GIEA RIS, KR 2 B RN P IR Zhag, M
T/ PR 2 LR e A 38 S 5| R B A IR (17 AIUIFIA 03 Bl AT DA RSO3 K s 22 [l i, s in i
B B2 5 A AR T, ARSI S 28 2R [ 16]. BRAh, IR TR 2
BRI, MEARIIA ) S B 2 S EORIN e TT R 0 % A, A DL P A AOBEIRIR &S (18], T IEVETE 45
A DA R BB T A 2 PRI R KT [19], /> SEBEANAR 201, BETI A MENR B R . [RJRN,  AMUTIE AR JZ 7
TAERE S ICH E Z NI RE D, HAF S R MR SR 5 T 4 g i ¢, BE sz ma R st & (21]; 1
P A 8 o i A D 4% ] F) )y R 8 H 0T B R o 7™ 7 B UM . X tON B IEYE . SRS 4 i
MR B SR it T e AR R

4.2. ERITAIMEEMES. S EENERREZENBTER

AWFRER TR, B AT NIRRT /R 5 Bk AE . BARRILN, B EAT 9 ST g e
AP 7 28 T R M5 8 ) R M, 7 P 7 28 o R0 5 R S M/ o 3K 3 T BRI AT D ST B AT DA 5
A A7 280 Rl 248 0 300 J 48 22 i 2 P R Mo B RO AR R M, ) T A 4o 47 P16 448 xR R B POV AR M
TXR] HE AL R R 110 i 8 AT D S35 AT UL 22 o 20 AN 7 5 LA RS A DR I7 i e AT P, 2 38 )
AR, SREIRAIKT(22]; T “RCEYIRE - B - T (23155, TR S RAE IR R, R
PR, RIHERTH B2 J= iR o A AN [ 45 DI 1 P 48 G B A P o LA T (24 [T, fik
R E 2SI B BE A SR TR IR A 228 IR IR T AN A E R AR -3 KT DL BEAR Ao 28 6 I 46 1A 3 2 %
Pk, I ClE i S S T kSR, DR EGE U RS 2647 09(25] [26]; Mk, RESayinE & Q-3 fEli
M, RE, BAPIRMGTMAIIER, A BT kS 27]

gi b, AUl @S A AR, $RoR T SRR Z AR R R . RREIRR S,
LR B G IEVER SV 2 O XA F o [N R A 35 A T [ 46 28 0 S 4 48 I Lo PG A & 3 B
Lo A R R ETAT 28, DLIA BB i) IRCR . 3X D9l 8 0] Bl 4 28 ) Je 26 28 ) 2o f 4 R il
IR 7 BRI .

E&mHE
[ K E A RFAEE G T H (72174033); - HRPE RS2 R R L 2575 4RG3 B R R SRR THRI(W0209) -
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