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Abstract: Objective To explore the relationship between macronutrient intake and sleep quality, the current sleep
quality of pregnant women from ten cities in China was investigated. Methods Multistage stratified sampling was used to
investigate the nutrient intake and sleep quality of 863 pregnant women in ten Chinese cities. Twenty-four dietary intake,
sleep quality, perinatal depression, and other information was obtained using physical measurements and a questionnaire.
Logistic and multiple linear regression models were used to explore the relationship between macronutrient intake and
sleep quality. Results The prevalence of poor sleep quality among pregnant women was 46. 12%; pregnant women who
were in the third trimester, who had depression, were currently unemployed, passively smoked during pregnancy, and
had a history of previous alcohol consumption, demonstrated a higher levels of poor sleep quality (P<0.05). The ratios of
energy intake from carbohydrates, fats, and proteins in pregnant women were 51. 1%, 34.4%, and 14.2%, respectively.

The results of the logistic and multiple linear regression analyses indicated that when total energy intake was constant,
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substituting 5% of energy intake either from protein or fat with carbohydrate increased the odds of poor sleep quality; OR
were 1. 13 (95%CI: 1.01 - 1.26, P<0.05) and 1.09 (95% CI: 1.02 - 1.16, P<0.05), respectively. Conclusion

There is a significant negative correlation between carbohydrate intake and sleep quality at a certain level of total energy

intake for pregnant women.
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Table 1

Sleep quality among pregnant women in ten cities of

China [n(%)]
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Table 2 PSQI subgroup scores of pregnant women
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Table 3 Macronutrient intake and energy supply ratio of pregnant women
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Table 4  Logistic regression model analysis of macronutrient
intake and sleep quality of pregnant women

B 1 KL 2
OR (95%CI) P OR (95%C1I) P

REmAKLE Y
BRI 0.91(0.78~1.05) 0.195 0.91(0.77~1.07) 0.239
5 i 0.94(0.88~1.00) 0.049 0.93(0.87~1.00) 0.054
REE O
WKLAY 1.1000.99~1.22) 0.065 1.13(1.01~1.26) 0.033
JIE Wi 1.03(0.92~1.15) 0.650 1.04(0.92~1.19) 0.510
1R g Wi
WAKEY 1.07(1.01~1.14) 0.018 1.09(1.02~1.16) 0.010

i B 0.96(0.82~1.12) 0.615 0.97(0.82~1.16) 0.764

VI B 1S R i AR B 2 2SN T AR I LR R L
BT IR A R R TR A 4 3 A
S A I3 B K 2 i BMIAT 4 i BMI 7 1 B 4 e IR 1l 18 35
3 iFit

AR 5 v 7 I A 2 0 B R TR A 25 B R A RNy
46. 12% , H. 3= 00 B IS 5 52 | A B () | BeE B B . HI
[F] 2 £ B e LA 248 B2 45 70 85 vy, 1 D 0l g vl 2 4
V4 B BRG JOE A7 A% O T L OC VR 1 In) . BR AR B OE Kk
B, v b XA U R AR R R 22 Y & A Rk
36. 0%, MifE E A ik 45. 7% "™ 0 A KA A 2
A EE T WA 6 PN R e 45 S i v L P RE O A 42 1 Y
SEARFHIE AR 2 A K. A, RIS E & BT
ZR M A AR ] L H AT TE T AE PR 2R TR B sh
WA | B A ARG s R 2 R IR T A 22 1 fE R R
ERT R TP RELE S El [ Eas

AWEGE K B, B 1 oK AL A L RE L 5 e 2

VG B 7T 5% L A AT A R T 1 O R R B Y
W B FsF ] 5 52 A0 174 B K A6 A 9 436 B 40 bE RN 4 v
(4 1 U (S BE B 0 He b ST AR DG e Ah , — TR
AT Bt A v 1 T R O 2 PR AU 5 A ke B, A DAAIR
B KA A IR B G Lo Pk, — S SOE A A ) B K T
G, TR B J5 Al O 4 (H o RS AS T A Y
4516, LINDSETH 282 JE 47 1% 9 101 8 42 ) 4t 58 2
BRI WF ST AE R BoR ik o/K 092 5 0 Y e R
AR ) B /D B T ) i TR A DA O o K SE A P
MEsie TR TKEEGYRENER . 7k
W9 K B, A6 0 A7 — BE B TR) 8932 3h 5, v I b 3
1 (Glycemic index, GI) it & 51K GI % & 41 Lk n] DX
3 2 S R IRV R ), B v A DA R R DR AL
R B R K Ak A 14 TR A R B I T 1) 5 )
HEREZ—, X Hd TGt — L et s . ok, A
W 5% S B K Ak A W 416 B Lh 55 M R 5 & = ) 9 17
A Z, B ARBAE H (A T BE BR A7 X — 4
“H [8) 2 BE BRSO AL 52 3 e R RS TR A A
FHENARR o X — 45 F 5 KR — T 5T 45
AL, Z A5 & B BOK L G D F e B R E AT
BEA 5 K RE 0 JL R B AR 5

FEAEFHLE E maoK ARG WA S R KCF
(1 TEAT 6, DT A 2 IR 5 R BE . A, ik
KAEEYB S MR JEFE IR K
B 22, ik B4 7= 9 T i i ik e i 4 480
Fo AT ARG EPE LRIRENESES



AR AR

—1790—

CHINESE JOURNAL OF FOOD HYGIENE

202344 35 %4 12 1

0 R R o N B[] RHERIR R SR I (7]
_ .01 0.01 0.01
T TV S U | 2L
0,03 -0.01 : 0.03
I E ‘ —g L 00
AR AR PEEFIRRR RS H 8] Dh e RS
" 0.01 Lo,
B RS X 2L -
10.01 0.01 E 0.06
REFEAR - —_——— —— L ————
005 000 005 010 005 000 005 010 005 000 005 010

LHEEHRB (95%EE XD
TEJEE T AR EEAR AR RIE ZEE R AR A Z ] R AR TR i s bl sl WK s B R TG Bk L ZE T BMI A
AT I BMI LT 300 B 1 {8 IR 0 1M 26

Bl 5%Res
Figure 1
SR R B LRV ORISR E R S5 SRR R L T

A A A 5 R AT AR T 35 Y 00 1R A ik K
b& P AL RE /Y L, FTREAA A T 2200 H W) A0 R,
P2 F B4 114 R B S 6

ARG T WA T I E A L5 LR
KB 10 A3l B9 Z2 18, B4 T o6 T 3R 1 24 40 il
W T it , DA B B B T o 5 5 it B SR R A Z M E R
W ECHE o (AR W AEAE — MR BRPE . 1 0 A
F 5% 2 — TR 7 T AE 5, PR A BB R 2 B R R
5 I [0 1) G BB, S BB A R 2R 56 &R LR AR F O
2R 10E R R AR R 1 d 24 h [ £ ] 5
B9 77 ¥ 2T R B 3R R A R AU ER M R
A BR80T RE A2 2] 3233 B2 A A 52 i 5 55 =, R
SRR H IR TR Z AT REAFFE MR 4 & H ik F
i B 19 5% i) [ R 3 2 AT AT B AT — SE A7 7E 1 TR 44
RWA W H IR E M, AT BRI AT R E I
A2 08 H B A b b X 22 00 A B0 L TR R
i IX B 28 JE A A 3 I A S TR M B 2 A T
AL RE 5T A AR AR 25 5 T A 2 R AT AR S %
AR B L B MR AR 5T 450G, R BB AS B 5 1) 45
FEAMEE A — & 1Y R R 5 d5c e, 25 0 3 St ) £ )
P ASHIESE R PSQI AE Jhy 40 1 B IR 55 25 149 A o, 1T

AE 32 21 V8] A k42 WL 32 1Y 52

scores

B KA 4 o3 S50 AR 7 L 2 P D43 R 5 e MRS o 2% 4 32 A 75 0 O &R

The relationship between substituting 5% of energy intake either from protein or fat with carbohydrate and PSQI subgroup

2% CHk

[1]

[3]

KO S H, CHANG S C, CHEN C H. A comparative study of
sleep quality between pregnant and nonpregnant Taiwanese women
[J]. Journal of Nursing Scholarship, 2010, 42(1): 23-30.

LU Q, ZHANG X, WANG Y, et al. Sleep disturbances during
pregnancy and adverse maternal and fetal outcomes: A systematic
review and meta-analysis [J]. Sleep Medicine Reviews, 2021,
58:101436.

TOMFOHR L M, BULIGA E, LETOURNEAU N L, et al
Trajectories of sleep quality and associations with mood during
the perinatal period[ J]. Sleep, 2015, 38(8): 1237-1245.
WANG G H, DENG Y J, JIANG Y R, et al. Trajectories of
sleep quality from late pregnancy to 36 months postpartum and
association with maternal mood disturbances: A longitudinal and
prospective cohort study[J]. Sleep, 2018, 41(12) : zsy179.
LINDSETH G, MURRAY A. Dietary macronutrients and sleep
Ll
938-958.

ZHAO M X, TUO HZ, WANG S H, et al. The effects of dietary

Western Journal of Nursing Research, 2016, 38 (8) :

nutrition on sleep and sleep disorders [J]. Mediators of Inflammation ,
2020, 2020: 1-7.

KOMADA Y, NARISAWA H, UEDA F, et al. Relationship
between self-reported dietary nutrient intake and self-reported
sleep duration among Japanese adults [J]. Nutrients, 2017, 9
(2): 134.

WILSON K, ST-ONGE M P, TASALI E. Diet composition and
objectively assessed sleep quality: A narrative review [ J]. Journal

of the Academy of Nutrition and Dietetics, 2022, 122(6) : 1182-



FhE T I R R R B K 5 R I G R TS

FRIE,

% —1791—

[9]

[12]

[14]

[17]

1195.

SILBER B Y, SCHMITT J A J. Effects of tryptophan loading
on human cognition, mood, and sleep [J]. Neuroscience &
Biobehavioral Reviews, 2010, 34(3): 387-407.

HALSON 8 L. Sleep in elite athletes and nutritional interventions
to enhance sleepUJ. Sports Medicine, 2014, 44(1): 13-23.
BUYSSE D J, REYNOLDS C F 3RD, MONK T H, et al. The
Pittsburgh Sleep Quality Index: A new instrument for psychiatric
practice and research []]. Psychiatry Research, 1989, 28(2) :
193-213.

BEWiE, B, P TE PR AR 3 Bl ) R i 3K F
RS Tk LT ] HRARAT IR S 2%k, 2014, 35(8) 1 961-964.
FAN M Y, LYU J, HE P P. Chinese guidelines for data
processing and analysis concerning the International Physical
Activity Questionnaire [J]. Chinese Journal of Epidemiology,
2014, 35(8): 961-964.

WANG Y Q, GUO X J, LAU Y, et al. Psychometric evaluation
of the Mainland Chinese version of the Edinburgh Postnatal
Depression Scale [ J]. International Journal of Nursing Studies,
2009, 46(6): 813-823.

WILLETT W C, HOWE G R, KUSHI L H. Adjustment for total
energy intake in epidemiologic studies [J]. The American
Journal of Clinical Nutrition, 1997, 65(4): 1220S-1228S.
MELAKU, REYNOLDS, GILL, et al. Association between
macronutrient intake and excessive daytime sleepiness: An Iso-
caloric substitution analysis from the north west Adelaide health
study[ J]. Nutrients, 2019, 11(10): 2374.

KOCEVSKA D, VOORTMAN T, DASHTI H S, et al. Macronutrient
intakes in infancy are associated with sleep duration in toddlerhood
[J]. The Journal of Nutrition, 2016, 146(6): 1250-1256.
SRAET, SESCHE, Rk, A% . OR300 I O 5T Ak ) 6 R IR M S
AR SC R R A0 # . — T2 Ho O R T T IR PR [0 . Hp A T
WA I Sk SRR L 2022, 57(3): 308-316.

ZHANG CJ, SUY J, CHEN Y, et al. Sleep quality and sleep

disturbances in Chinese pregnant women: A multicenter cross-

[19]

[20]

[22]

[23]

[24]

sectional study[J]. Chinese Journal of Otorhinolaryngology Head
and Neck Surgery, 2022, 57(3): 308-316.

SEDOV I D, CAMERON E E, MADIGAN S, et al. Sleep
quality during pregnancy: A meta-analysis[J]. Sleep Medicine
Reviews, 2018, 38: 168-176.

TR, AL, RRRE, A 2 B R T A R KR
AT B, 2021, 35(1): 141-145.

LIZY, LIZH, HAN J X, et al. Analysis on the status quo and
influencing factors of sleep quality of pregnant women [J].
Chinese Nursing Research, 2021, 35(1): 141-145.

SRR, TORE R EESC, L FREIZE I 2 R v g O DI R
B R 1] AT 220k, 2020, 41(5): 711-715.
CAISY, FENG Y H, WANG Y W, et al. Factors associated
with sleep quality during first and second trimester in Chinese
pregnant woman/[ J]. Chinese Journal of Epidemiology, 2020, 41
(5): 711-715.

MARTINEZ S M, TSCHANN J M, BUTTE N F, et al. Short
sleep duration is associated with eating more carbohydrates and
less dietary fat in Mexican American children[J]. Sleep, 2017,
40(2): zsw057.

TAVAKOLI A, MIRZABABAEI A, MIRZAEI K. Association
between low carbohydrate diet (LCD) and sleep quality by
mediating role of inflammatory factors in women with overweight
and obesity: A cross-sectional study[J]. Food Science & Nutrition ,
2021, 9(11): 6252-6261.

LINDSETH G, LINDSETH P, THOMPSON M. Nutritional effects
on sleep[ ] ]. Western Journal of Nursing Research, 2013, 35(4):
497-513.

VLAHOYTANNIS A, APHAMIS G, ANDREOU E, et al. Effects of
high vs. low glycemic index of post-exercise meals on sleep and
exercise performance: A randomized, double-blind, counterbalanced
polysomnographic study[ J]. Nutrients, 2018, 10(11): 1795.
PANOSSIAN L A, VEASEY S C. Daytime sleepiness in obesity:
Mechanisms beyond obstructive sleep apnea—A review [ J]. Sleep,

2012, 35(5): 605-615.



