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Abstract

Objective: To investigate the relationship between sleep status and nutrition and mood during preg-
nancy in women in late pregnancy, and to provide a basis for intervening in sleep quality during
pregnancy through diet and reducing perinatal mental illness. A cross-sectional survey was con-
ducted on 245 pregnant women in late pregnancy (gestational age = 28 weeks) who received pre-
natal check-up at the First Affiliated Hospital of Jinan University from January to December 2023.
The Pittsburgh Sleep Quality Index (PSQI) was used to evaluate the sleep quality of pregnant women.
The Patient Health Questionnaire (PHQ-9) and Generalized Anxiety Disorder (GAD-7) were used to
assess whether pregnant women had depression and anxiety, respectively. The intake of 29 nutri-
ents and 12 food types of pregnant women was collected through a food frequency questionnaire
(FFQ), and the relationship between various nutritional components in the diet of pregnant women
with different sociodemographic, obstetric and psychological data and sleep disorders in late preg-
nancy was recorded. Methods: A total of 245 pregnant women were investigated, 89 cases (36.33%)
had sleep disorders in late pregnancy, and 156 cases (63.67%) had no sleep disorders. Dietary fiber
intake, nut food intake, GAD-7 score, and PHQ-9 score during pregnancy were all associated with
sleep disorders in late pregnancy (P < 0.05). Logistic regression analysis showed that depression
(OR = 0.089, 95% CI = 0.048~0.165) was an independent risk factor for sleep quality in late preg-
nancy (P < 0.05). The dietary fiber (13.28 + 9.02 g/day) and nut intake (10.69 * 14.73 g/day) of
pregnant women in the sleep disorder group were lower than those in the non-sleep disorder group
(18.18 £ 11.09 g/day; 19.28 * 38.86 g/day), which was statistically significant (P < 0.05). Compared
with the sleep disorder group, the proportion of depression and anxiety in the non-sleep disorder
group was also lower (P < 0.05). Conclusion: Sleep disorders in women during late pregnancy may
be related to insufficient intake of dietary fiber and nuts. Targeted dietary intervention may im-
prove mood during pregnancy by regulating maternal sleep.
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HEE IR e A i MR N 1) 7 % R A ot B AT O AR B, RIS R B g R 55 0 Y 1
Fihl. BTZ2AMAEE, LE MO, MRS 2RISR, HRAERE ST
WNHE. EAN TSR RN, 2 45.7%[K) 22 A7 AL RENRERAT [1]; (800t ] YR TR B, 0 2 e IR
BERG 1) R AE AT 14% %8 44.8% 2 [A][2], 1 — s Meta 7047 45 SRR, 3 2o B IR e g 1) A 1 2
N 42.8% [3]o BLAh, ARECTZ RN, 2 A R R R Ak AR KRS B v [4]

KAEWF TR, 22 IR HR i X B} 22 (g A AN RIS HEINZ20MAL . FRRE . IRITIRE T %
CEORII R « SEYRIE PR B KB [5]-[9], &5 70 S R B TG . B0 BB R R E R
AR EEA R G as R R4] [10] [11]. AR [ SR X A 22 I B R AT B R A AR 22 5, I 4
Z SR RES AR T 3, R ST DR A A R B B R AR AT 0, (ELEAORTE S AR 10T IR o . ) A
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SURITZRVE. BT 2O TRBRI A B B, JLBEIR BB AR R B H S, W ERnG JLR A
KEH, B, TFRSHEIRAE I R 2E AE R s O 2. 88 R0\ Jx IR (i B A 2
FRW. IR, E IR SHEIRZ IR R R, BRI WAL Dh B KT 1 22 57 1T
AFANE . 2T LR, & TR REs LA BRI R M BRI 7 /R 57K A RAEIRZS[12] [13]. X
VR TTBEIRFIALE 0 B A, W2 E AR IR B A R A AR OC R 2, AR AR b B A
Vst BAh, EIRIIR AL B2 U E I A AR R R4, TR A A s KIIE R
REZLAAE T 51 L RSN, T RAEIR S ST 2 FEARBEIR BT [14] o i1 TR 25t i JLAE A= ) L 7
FERKE, V2 220 AE B BEIR B AS INAEAEAE 2 2567 . Rk, 88 SR T HURBCE IR &, oA
SR RE S 5 32 K — PR YT 3G 2 — [15]. OB T TAURT LA S 25 W I B SR BEdR it 2 Ah i R A Ak,
UNes A WIS 2 RV BEIR DL . TR, T RN SR 8 IR SRR 2 (8 (o0 &, RERS T B s MEAL IR
BTG, $RTHEI0 R EIR b

AT it A 1 7 B 6 L R B RRAR 0 S HL S B R RE frE SR A S R &, OB R T s
25 SRR e, ERAER R 3o L 1 R A AR S A1 17 Ak 4

2. EREH&E
2.1. HARIR

AW FUEEL 2023 4 1 H &2 2023 4F 12 J1 15 R B R Bt & 25— B B s SRR A 1R 22 40 i T 0t AR
PANIRE: O Filg 18~35 ¥ ¥, @ fERPTHATAMEMN ST @ 228 AL b @ BEZHI
FIEE M ERIHTH . HERRbrdE: © 2SR MARIRES A SRR SR A S @ 2201 2B RIR
i B I ARSI & B O A R 2 © G IR EO. . BRI, . B
SV GG i RGO BRI R AR A IFAESE s @ ZIAGE A AR PR R WMERIGIT . A
Wz i0 4 2 N DR RGNS . R, 220 TAE R EFION, FRE R FEZ I BMIL i
Mg PEUAL RIS HTAE LR P2k 43507 NCL G TR AR AR E L BRI LR . AR gR IR FRw A
I s OB 2 k) 2 B VPG R B AELEINAL . B4 .

22. ARGZE

221 LEEERRERB(PSQNERITES

AT A I 1) 25 U 2 PP A 2 0 R B ARG R A, ol FH DC 2% B AR ot 72 4 2 (PSQI) B 3 K PPA BRI T =
PSQI H13E [E L 2% 6 K24k FHEE AL Buysse 18155 N T 1989 4w, &—Fp) iz IVERS T B, a4
19 NIUHE (7 N 5r): EMEEIR . BRI R I BEARRESAT ). SIPRPEREAR SR . BRARFENG . BEHRZY
YA A H IR ThBEReRS . BB 1% 0~3 it 4y, RBIE M3 PSQI &y, E4rufEll 0~21
Gy, PR R R BRI AR S . AR BRI SMEN 7 4y, BDVPOr T 7 o RORBRAR R E 2, A7 EHE
RIS . PSQI SR EA RIUFMSEHBUERERE, W TIPE 2200 U AR &, DL A2 W B AR 52 15 0
HA % i R o

2.2.2. FEIRER(GAD-7)#SY

K2 M FE RS R R (GAD-T) WAL RS %5 . GAD-7 &% 7 NIH AR, S THMERE
AT SEAAS LR, R EMHT. JUPER, XRNAECH 0. 1. 20 3, Bk 2145, I
PR ASr >5 S AR, BT ReAEAE AR RS S, Hoh 5~9 4 NIRIEEEE, 10~14 ) N EAELE, 15~21
Iy NE LR,
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2.2.3. #IEBEZFR(PHQ-9)I¥4

K FIARAE [ TP 2 (PHQ-9) SR G AR 15 4% . PHQ-9 B 9 M H ALK, B HMERE 4
AMET: SEEASE LR —FU EMHT JUFRR, XRECH 0L 1. 20 3, B8R 27 4r. TIVF
iRy =5 0 APAYE, ULEAT REAEAEINALIE 46, b 5~9 ) NERFEHIAR, 10~14 43R EEAAR, 15~27
I3 N E AR .

2.2.4. RYIREE)E(FFQ)

EPIIR 74 (FFQ) FH - S Al i P VAl R e N BEAE — BN [|) P () 48 N RE[16]-[18] o I A1 42
EEUE RN & e R AR S &, AT E T S ERENE HFIEANR, Wikhe
B, RAR. B Bk, Raaqe. HEE. 445 A T MR, EEE. KR, KR,
MER . 44 C. 4R E. MR, SARITER. WAL . ARG TR . 2 N IR I RR . 45 .
BN BEL BRL BRI, HR. ERSE 29 FREFRE: DAAKCRIS. EKL WIR. WEER. Tk, EE g4f
BRI, HAMEESE. MR, WK RIER T IAK R RIL 12 R RN . FFQ W TR 51k
FRITAT R . AE RS SE PR E, aWEE B TRE, WEd %
W, N AR SR G RS A B A HIA TR, WS ABHETE SR — A R#T, KA
PRAE SN -

AHIFFE 41 R K P B — PR AR B R A 2 W A, AR FIAE S KY-2022-154. fiT 25X RAEIL
B 5 BATHZE T MRS .

2.3. GtFESH

HAE G Excel BAFRAIFZNT, Gttt R SPSS 27.0 BAF#EAT . X7 & IEA /A K THE BERELA
WH & RUEZ(X £ S)RoR, FFHEAT AR THEBUR LB (E 20 %) [n (W)1F&R, JFET 2 kK. 23
= HrR A Logistic V47047, LA P <0.05 NGt S bniE. &35 2 R Aabn it 17 a3 204, P<0.05
i, ORMEAT 1 FREBFIEMK, ORME/NT 1 RKom &3 Mk,

3. /R
3.1. EXFRELE

AT, HRIBUEHER 250 4, SIBRREARR S BMZAARE NGRS, RERESIE R
I 245 1 (0% 98.0%) . fEixseZaicrh, A REHR NG # 89 151(36.33%), H A H 154 MmIG#H 99 7, ffE
FEFEAEAR 35 11(35.35%) AN AHRAEIR 64 151(64.65%) . JCHEAR ST 156 51(63.67%), i 4kaiS# 53
B, CLAERELEIEIR 24 151(45.28%) MMARAEIR 29 411(54.72%) . A HENR AT ) 42 401 AR 156 46 i PR IR O 25
W, ZRASHEE (P <0.05).

ZAR AR TR AR . BMIL IR TS 730677 30, SR gR I SORE S ) 5 2 75 A7 7 B AR 315 2 [A]
TREMIMEP >0.05), W& 1.

Table 1. Relationship between basic information of pregnant women and sleep disorders in late pregnancy

= 1 ZEERER SR AERIESHX R

izt MEARFEASZH(n = 89)  JEHEARFERS L (n = 156) thP{E P{H
W, xx59) 31.12+3.75 31.04+3.84 0.168 0.886
BMI (kg/m?, X + ) 26.57 +3.70 26.34 + 3.46 0.500 0.618
Pl (x +5) 0.78 £ 0.14 0.78 +0.16 0.126 0.900
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RI (X +5) 0.60 £0.12 0.59 £0.13 1.019 0.309
B LR E (g, x £ 5) 3231.46 + 423.54 3143.21 + 420.62 1.576 0.116
FEIRIN (%)]
W=l 55 (61.80%) 92 (58.97%)
o 0.188 0.664
& 34 (38.20%) 64 (41.03%)
731577 n (%)]
= 61 (68.54%) 104 (66.67%)
N 0.090 0.764
H=oae 28 (31.46%) 52 (33.33%)
AR (%)]
H 85 (95.51%) 150 (96.15%)
0.061 0.805
G 4 (4.49%) 6 (3.85%)
21 (%)]
N 1 (1.12%) 0 (0%)
i 5 (5.62%) 14 (8.97%) 2.607 0.272
R 83 (93.26%) 142 (91.03%)
TAE[N (%)]
H 78 (87.64%) 139 (89.10%)
0.120 0.729
¥ 11 (12.36%) 17 (10.90%)
FEEFWN[N (%)]
<10 Jj 18 (20.22%) 28 (17.95%)
11~30 3 49 (55.06%) 87 (55.77%)
0.531 0.912
31~50 73 15 (16.85%) 25 (16.03%)
>50 /i 7 (7.87%) 16 (10.25%)
T YR A R L% [ (%)]
H 2 (2.25%) 2 (1.28%)
0.002 0.961
v 87 (97.75%) 154 (98.72%)
BEYRIBE IR [N (%)]
H 19 (21.35%) 34 (21.79%)
0.007 0.935
e 70 (78.65%) 122 (78.21%)
5B N (%0)]
H 12 (13.48%) 26 (16.67%)
0.438 0.508
v 77 (86.52%) 130 (83.33%)
F77[n (%)]
& 2 (2.25%) 5 (3.21%)
0.001 0.973
o 87 (97.75%) 151 (96.79%)
AR LN (%)]
= 4 (4.49%) 6 (3.85%)
0.061 0.805
3 85 (95.51%) 150 (96.15%)
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FEE N (%)]
H 35 (39.33%) 24 (15.38%)
17.767 0.000"
e 54 (60.67%) 132 (84.62%)
AR (%)]
H 64 (71.91%) 29 (18.59%)
68.413 0.000"
T 25 (28.09%) 127 (81.41%)

3.2. MR HAREARIER S RYB SRR R

P 12 P b A E R I, BRI PR 2H 22 40 I SR AT 23 N 1:(10.69 o/ K )T TG HE AR 3 45 2H 24
EEANE(19.28 g/ K), HiEZEFALGHHE (P <0.05). HATHMBENARTLEEZER, WE2.

Table 2. Relationship between sleep disorders in late pregnancy and food composition

2. EIRIGHREIR RIS S R KX R

Tk MEARIEATZH(n = 89)  IRMEARFREAFLH (n = 156) 2 18 Pl
% (9) 237.39 + 186.86 244.72 + 160.22 -0.324 0.746
#K(0) 28.63 + 34.86 27.59 + 30.59 0.241 0.810
I%(g) 229.15 + 249.56 200.08 + 196.28 0.945 0.346

1FEE5(g) 44.06 + 56.90 43.04 + 64.65 0.124 0.901
EES()! 62.09 + 88.96 57.65 + 76.61 0.411 0.681
HK(9) 298.65 + 238.22 334.40 + 279.11 -1.016 0.311

EEYEER A NSEER(Q) 151.77 £ 211.34 188.73 +239.12 -1.212 0.227
HAR B L (g) 83.67 + 146.01 97.82 +118.45 -0.825 0.410

R 2£2(g) 24.06 + 43.63 22.67 +28.26 0.303 0.762

#(0) 108.00 + 191.67 78.12 + 148.21 1.270 0.206
WRFT2(0) 10.69 £ 14.73 19.28 + 38.86 -2.470 0.014"
KR (9) 252.65 + 553.67 236.30 + 255.50 0.315 0.753

3.3. IR HRERREERSEFRZENXR

RIS 2H 22 O B AP 4E RN 2 (13.28 g/ R) KT CHEIR S H Z 0B N =(18.18 g/ k), HIMERAE
it X (P <0.05), W% 3.

Table 3. The relationship between sleep disorders and nutrients in late pregnancy

3. IR HREREIS S ER RN X R

e HEAR A5 4H.(n = 89) AR HEAREE S 4 (n = 156) /2 14 P H
A5 & (keal) 2116.45 + 1203.28 2133.65 £ 1117.81 -0.113 0.910
HET(0) 83.56 + 57.48 88.05 + 69.29 -0.519 0.605

JI&Wi(g) 88.89 + 85.26 90.92 + 80.24 -0.187 0.852

WK (g) 254.11 + 155.45 265.89 + 150.00 -0.583 0.560

DOI: 10.12677/acm.2024.14112909 516 Il PR 2 2 3t


https://doi.org/10.12677/acm.2024.14112909

XEeh &

JiE B 4F 4 (g) 13.28 +9.02 18.18 +11.09 -3.550 0.000"
JIFL ] B (mg) 640.05 + 411.34 689.92 + 485.03 -0.817 0.415
YirEF A (ug) 440.06 + 336.83 476.07 +304.11 -0.857 0.392
% b2 (ug) 898.43 + 995.10 1023.29 + 1105.30 -0.881 0.379
M (ug) 381.01 + 261.21 410.82 + 289.11 -0.803 0.423
i i % (mg) 1.25+1.01 1.20+0.78 0.452 0.651
3 # (mg) 162+134 1.52+1.16 0.631 0.529
JHIR (mg) 22.06 + 18.56 19.72 £ 14.04 1.032 0.304
Y% C (mg) 98.57 + 97.67 114.56 + 100.61 -1.209 0.228
YE4 K E (mg) 15.98 + 17.46 14.89 + 13.64 0.540 0.590
M2 (ug) 288.38 + 183.26 293.67 + 181.50 -0.219 0.827
SAEMIR(9) 80.31+ 75.84 77.20 £ 58.79 0.358 0.721
RN TR (0) 33.83 +30.50 31.95+23.75 0.534 0.594
RN R 2 (9) 35.53 + 36.87 33.85 + 28.84 0.396 0.692
EZNERET(()] 8.31+7.96 8.98 +7.97 -0.636 0.525
£5(mg) 759.48 + 615.83 804.85 + 622.09 -0.551 0.582

% (mg) 1228.96 + 744.34 1240.57 + 737.25 -0.118 0.906
#(mg) 888.14 + 605.55 1003.19 + 911.08 -1.064 0.288
#(mg) 2653.13 + 1776.89 2615.85 + 1551.27 0.171 0.864
B(mg) 279.72 + 176.24 295.42 + 229.82 —0.558 0.578

% (mg) 18.16 + 11.09 18.21 + 13.01 -0.036 0.971

¥ (mg) 12.86 +8.72 12.35+9.25 0.425 0.672
fi(ug) 48.58 +30.98 48.93 +30.20 -0.087 0.931

4 (mg) 2.48 £ 1.65 2.46 +1.96 0.094 0.925

%% (mg) 2.32+1.84 2.67 +2.80 -1.061 0.290

3.4. SRR FARERR SRS BB B RAY Logistic EYF 54T

JEid Logistic [FIVA5> 4T, LAZEBEIA R A AA{EMEARFEAT A AE RO = B, 1= f), BREEAE. KEE
AYERNE . FEEANIEISE N E R E . e RTIR, THRIG 25 2 4 5 S R P A 1) A 37 £ e [
F (P < 0.05), AL 28 148 hn -5 B AR P 45 1) & A2 R W0 35 IE A 9% (B = —2.417, OR = 0.089, 95% CI =
0.048~0.165), 1X 3 BHHIARIE 24 T 7™ 5 ¥ 22 00 B ] e i AR AR PRy, D3¢ 4.

Table 4. Logistic regression analysis of risk factors for sleep disorders in late pregnancy

% 4. YTUREGHAREAR SRS B K 22 /Y Logistic VA5 #f

A B1E S.EH Wald 2§ P1{E OR 1 95% ClI
AR -2.417 0.313 50.617 <0.001 0.089 0.048~0.165
4. 71ig

AWFFAE 245 B 20 R I, BEAREEAS RS RN 36.33%, S I SCHRRIESS BAH—E[2]. A7
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SRR, A7FAEBEIR AT 1 22 I 70 G 27 4 AN R MR W R N & B 2 I T e BRI R RS ) 220, X
PG B R R AR B T E 4R T e B B E A . BT RE AR SRS O A, 2O EER
I AR AERE B RN R ) RE[19] o DAL, B IDfRE B 4P 4E A IR R R BRI e —Fh 2 HA
RO T0F- B, A7 Bh T B 2 S e B R 5T

FAT T e ER 1 25 458 R R JER R SR AREEZR MTLUMT2 7).
FHETUIARZ M AR AR TE IS, (RIX L2 WFE B i B v A AP AE T E ) 2 R R, ks
Faith FERE. MEMITHRIEN, HEWRSESURMKI[20]. ML, R TR 2
AR, JCHGE A T2k, WA PR EYE S OERKR, X2 MR O G-HT) MR ER
(melatonin, MT) I RTAA, J&5 & & P17 B AT AR AN G BRI BT B 1 B2 R 3k . R, 3 e S R M R N ] e
AR TR B R KT R G REIR P i . thAh, 2B, K. KRENGER@EER . MG, T8, Bo
e M SEE) R R AT G 2 4RI [21] [22]

fE a4t wmipE N ARNEERNER L —, ERHBEEEEKEE =4, RBEAHEN T
BRI AERF A HEAER, el i1 o A4 1 8% 7 A 5 8 IR DT 2 (Short Chain Fatty Acids, SCFAS), J
HRTRE, BAPR. PUEARPUME RS, XERe A B T-18 £ RE[23], HAE— e R Lp; 4
ELAE[24] [25] WE IR FOEERE[26] 5 500 o« SORE A NARI —Fh IR B EALS], A RS 18 £ G2 B Ge
HABAG F VR, SR 4 JORE SOV FEIS U S 251 3 2H 208 i B B i N B0 i . W oE
KW, KAAENGIER R ARE T Re FEURAE, K AR 4 B 1t 112 AR R 28 0 U 50 R s XS 39 In A 5K
THRERANHAh SCFASs R Ji ik P ik S Ak W g AR 35 S s 2 A&y (peroxisome proliferator-activated recep-
tor-y, PPARy) 141 #% [K-F--xB (nuclear factor kappa B, NF-xB) 520 FE [N R IA M K AF PR AEH, HA NF-«B
REFEHI gD e RANMBIR T B 7. 3SR RIERE (I 38— S B S BRI BE-2) . KPR 1.
AREF. — SR ARG 2R R R . bz ah, BAR B RTIAEZ TR B N R BUE M
MM BB, B2 A M scia iy vh Sk i T ER Eho 45 B e K AR R R ER . T ERER v Reid
TP ZH 2 B 2 Tk (histone deacetylase, HDAC). 15 i B 25 Ot H BK-S-HE RSB (K75 T . #0248
14 [X] ¥ (decay-accelerating factor, DAF) ik . 7 Il & A K 4= K [K - (vascular endothelial growth factor,
VEGF) ML %15 S K 7-1a (hypoxia inducible factor-1a, HIF-Le) S0 e 175 5 0 /8 A itk 1175 S i e
S T HO SR A A 5 5y SAE TR 5 B AR T R R ORI I [27]-[30] 0 TR SR E S R T
BB s B A 4R AN R [31]. AR AR, BUA R A RN B S T 3 T TR EVIK A
K[32]. EEFREELAEREY, WRE, KR, BB, B5 ANE AR =EE 1) SCFAs =
B K[33]e NAA B 20 T R AN AL G B 21 4= AR AU 724 SCFAS RIS AEY) - I - b 1) B
By T 5] S B AN 28 P 43 Wb S B T T A 2 I VE AT s v RS 5 2 [34] . A8 B 7T ATRA 317 17 e (i g 4k
PRIGIGTT (1) 15 FhIRE S 2F AL A 30, I £ 27 4 ] 39 0 B vk e e I W T8 A a6 R, NI A2 5 2 (1) SCFAS
[35].

B AT I & 5 HERR PG 00 RAIG4E TR LA, (B — SRR B9, AL
FRE T IR AR I T4 S IEIR RG] 1) 5CIE, AR A 78 gk — 25 BR il 2 LA AN 2 5By
B m R R . BeA, AW ORI R, ToiRUE S B R R S R A ) R R OC R, R
SR EEI R — PR X R IR G R . A ARY, ROk G mEA. ARG
97 R S 0 5 B A P MR BT A OC[36], HULIRI, KR B, K. SREMIE S, (A4
FIEARMNGE R AR, Tt —DHIRER 5 0T IR 0 HERR (5200 . 2200 A BRI & 32 A 8 FE 461
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