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EFFECT OF SLEEP DURATION AND MIDDAY NAPPING FREQUENCY IN
EARLY PREGNANCY ON GESTATIONAL DIABETES MELLITUS
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(1. School of Medicine, Jinggangshan University, Ji’an, Jiangxi 343000, China;

2. Medical Department, Anhui Women and Child Health Care Hospital, Hefei, Anhui 230001, China)

Abstract Objective: To explore the effects of sleep duration and midday napping frequency in early pregnancy
on gestational diabetes mellitus (GDM). Methods: In this case-control study, taking pregnancy women who
attended antenatal visit in Anhui Maternal and Child Health Hospital and Ji’an Maternal and Child Health
Hospital from April 2018 to May 2019 as study subjects. Information of midday napping and sleep duration were
assessed by a semi-quantitative questionnaire, the diagnostic information of GDM was derived from the routine
oral glucose tolerance test during their second pregnancy trimester. Results: A total of 500 pregnancy women
including 196 GDM patients and 304 controls were taken into the present study. Compared with the sleep duration
of 7-8.9 hours/night, pregnant women whose sleep was less than 7, 9-9.9 or greater than or equal to 10 hours/night
all had significantly increased risk of GDM. Compared with napping frequency less than or equal to 5 days/week,
pregnant women with >5 days/week had a higher risk of GDM. Compared with women whose napping frequency
was <5 days/week in early pregnancy, the effect of insufficient sleep duration (<7 hours/night) on GDM was
weaker in pregnant women whose napping frequency was >5 days/week, and the interaction was statistically
significant (P=0.002). Conclusion: Sleep duration and midday napping frequency in early pregnancy were both
correlated with GDM, and they had an interaction effect on the occurrence of GDM.
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EHN 2018 4F 4 H % 2019 4F 5 H7E 248 1040
PR A B8 FH YL VG 48 35 22 11 0 4 DR Ak Bt 2 0 7 K I
2 GDM A E R 2, e B Tw] e 390
K AR GDM HZ 104k R 0 JAL . AU % 1l
AbadfE: (1) 2584 GDM fiits; (2) Hiag
7’7o HEBRARE: (1D AEEE GDM BobE R s (2)
A REAEAR R RZENG . JE7 . W=, EORBL
S IR LB ECEKIE 2 5 (3) ZHEONHLLE
HAEs (4) ARLEVEEAT TR .
1.2 BERRATHCFNFRESTR

K FH U 2% £ e IR o 7= 45 30 (Pittsburg Sleep
Quality Index, PSQD) HE R VFAGTRIFFURT G 1) 4 L ] il
MR, ACIF 9 2 LIV DA PR 25 1 A 25
13 J, MRS 73 A LU U4 : <7 b/, 7~8.9 I/
M. 9~9.9 hIEA > 10 b/, Wi F47T gm0 H A
7] 25 1 1) BF TR S AP AR - <A 2 LB 1)

JAAHEZ DR 7 PSR > AR PR <5.d/
Jis >5d/JH.
1.3 GDM i2lf

GDM 2 Wi {5 JE AU T R0 1 R 1 2 A i ik
4% (Oral Glucose Tolerance Test, OGTT) ZEi%. R
P K DA i DAEED A0 Bobl PR 5 S iR
5% #1  ( International Association of Diabetes and
Pregnancy Study Group, IADPSG) [#lyE, Frf 42
W{EZ 24 8542 28 M#HZ N OGTT Ki&. GDM
EWibiHEZ % IADPSG: JHIIHE>5.1 mmol/L F1/
5% 1 h I 485 E>10.0 mmol/L /5K 2 h 485 i b
>8.5 mmol/L!".
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>3 U W E SN P BB RIS k. S AT
FON ZREASZ I I I, AR E I RIETTN %
Hik, )54 (Body mass index, BMI) = {KE/
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THEPORMOHIA R xts, THECZRHTH R R
H n(%)o SR ELECR B R Z= T7 2200 41, 1
PRI LR T Pearson o> K3 . SR M 227G Logistic
[ 553 A Rk BRI G L AP BESRX S GDM [R] 5%
R, WA R LLAE L (Odds ratio, OR) H1 95%
{5 X [f] (Confidence interval, CI) KFEK/~. FET-4Hfe
B, SRIAEZ 0 Logistic [M1J-43 MR RL A Jin A
HIRIN G L AP B (14 R AR IR A I A2 HAE FH 1) 250
RN A gt At R &4
3.6.1 KASSERG, BRI R, Bl P<0.05 AR
CEENES-'E

2 #E

2.1 R RAEARHE

LN 500 4420, FIFHE 196 151] GDM s 5 Al
304 0 . AU HE RSP0 R (28.03 + 3.27)
%, SE8 BMI H(20.83 + 2.77) kg/m®, Z:11l OGTT
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2 B (1) 24 ) ST 440 49 (26.44 + 2.65) 4 « 88.6% 114410
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Table 1 The basic characteristics of the study population
. JsPNiid !

ERRIE (n=500) il (n=196) X (n=304) P
T () 28.03+3.27 2899+3.64 27.40+2.82 <0.001
R 0.921

W 492 (98.4%) 193 (98.5%) 299 (98.4%)
e 8 (1.6%) 3 (1.5%) 5 (1.6%)
SCALTFREE 0.274
Yk L 14 (2.8%) 3 (1.5%) 11 (3.6%)
G 74 (14.8%)  33(16.8%) 41 (13.5%)
KGIAR 313 (62.6%) 126 (64.3%) 187 (61.5%)
Wit KL 99 (19.8%)  34(17.3%) 65 (21.4%)
S (em) 160.61 +4.80 160.77 £4.94 160.50 + 4.71 0.543
R BMI (kg/m?)  20.83+£2.77  2225+3.09 19.92+2.10  <0.001
FEIR 0.055
0 443 (88.6%) 167 (85.2%) 276 (90.8%)
>1 57(114%) 29 (14.8%)  28(9.2%)
eSS 0.010
H 63 (12.6%)  34(173%) 29 (9.5%)
€T 437 (87.4%) 162 (82.7%) 275 (90.5%)
(Velt] 0.156
= 5 (1.0%) 4 (2.0%) 1 (0.3%)
1 495 (99.0%) 192 (98.0%) 303 (99.7%)
WA 0.338
= 4 (0.8%) 3 (1.5%) 1 (0.3%)
1 496(99.2%) 193 (98.5%) 303 (99.7%)
OGTT #rfx4JH 2644+2.65 2666+4.17 2631+0.58 0.152
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Table 3 Multivariate association between sleep duration,

napping frequency and GDM

R R
OR (95% CI) P OR (95% CI) P

7 G

ARIR

<5 d/A 294 1.00(1.00,1.00) 1.000  1.00 (1.00,1.00)  1.000
>5 d/J 206 2.32(1.60,3.35) <0.001 2.15(1.37,3.36)  0.001
21 b ARG

[NRIS

<TWME 20 17.18(4.87,60.61) <0.001  11.43(3.01,43.43) <0.001
7~8.9 h/lE 250 1.00(1.00,1.00) 1.000  1.00(1.00,1.00)  1.000
9-99h/ME 119 1.98(1.24,3.16) 0.004  2.04(1.22,3.40)  0.007
>10h/W 111 5.18(3.20,837) <0.001 4.38(247,7.75) <0.001
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SRR PR, RO SCIFREE. BRI SKIE . WO A
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24 FLESHR

Foc 2 R AR ORI 00 553 PRSI 4
I3 MM SR A N 2 HOIERIR I K 5 GDML ] 5%
R, AR BN R R P EESIRS d/ 5 A,
Zi BRI K <7 W/ . 9~9.9 h/BE FI>10 h/i Y i
FATH GDM KA A4 RN IS5 d/
(P2, 0 BRI R K >10 h/if 52542 7+ GDM
KA, <7 h/Bi. 9~9.9 /i GDM [ 5%
ANEF . RNk 4,
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Table 4 Subgroup analysis of the association between sleep
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Table 2 Univariate association between sleep duration,

napping frequency and GDM

A BB o
(n=5000  JHEBl (n=196) Xt (n=304) P

Z BT BESTIR <0.001

<5 d/H 294 (58.8%) 91 (46.4%) 203 (66.8%)

>5d/f 206 (41.2%) 105 (53.6%) 101 (33.2%)
Zf B AR <0.001

<7 h/B 20 (4.0%) 17 (8.7%) 3 (1.0%)

7~8.9 h/lif 250 (50.0%) 62 (31.6%) 188 (61.8%)

9~9.9 h/M 119 (23.8%) 47 (24.0%) 72 (23.7%)

>10 h/i 111 (222%) 70 (35.7%) 41 (13.5%)

23 ZEARSH
%7t Logistic [A[H73 T4 R Wor, (EHE T4
ey RO SCAGRRRE S BRI SR S IR S

duration and GDM

Z R Sk S

A HEARIR OR (95% CI) P OR (95% CI) P
<5d/Ffl

<7ThME 8  41.05(4.81,350.09) 0.001 86.60(7.97,940.61) <0.001
7-89 W/ 151 1.00 (1.00,1.00)  1.000 1.00 (1.00, 1.00)  1.000
999 74 3.78(1.97,724) <0.001 425(2.07,873) <0.001
>10h/ME 61 691 (3.51,13.60) <0.001 6.88(3.13,15.09) <0.001
>5 d/J4

<7h/M 12 7.38(1.53,3546) 0.013 3.92 (0.72,21.42) 0.115
7~8.9 W/iE 99  1.00(1.00,1.00)  1.000 1.00 (1.00, 1.00)  1.000
9-9.9 /i 45 0.98(0.48,2.02)  0.963 1.11 (0.49,2.52)  0.803
SI0h/E 50 4.20(1.99,8.88) <0.001 4.69 (1.89,11.62) 0.001
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YER AT, 43R, AL RSN REATR <S d/ &1
e, RUREIR AL (<7 WD %) GDM 1#)
SR IEA AR>S d/ A A rh B gy, S B AEH R
HYitEm L (P=0.002), W#E 5.

% 5 ERFHCIEZ N GDM MR E/ER 217
Table 5 Interaction analysis of the effect of short sleep

duration on GDM
EH . X
B A n® n OR (95% CI)® P Pt
Tl
) <5d/fFl 151 8 86.60(7.97,940.61) < 0.001

>5d/4 99 12 3.92(0.72,21.42) 0.115  0.002

WA AR, DR SCIRRRRE. WP SRS R,
Z5i BMIe * & WAL IENR I K 7~8.9 WG IIREAS i © & WAL rh AR
<7 WG IREAC ;s © & A P S AR I K 7~8.9 h/BRAR L, B o
Ke<7 W R GDM FIHLAR EL (95%EE DX 8] ); @ 4537 2 v 25 AR A Bk
Fbks TIPS A B P Y
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Wt ™o 53— W], R IR I K
GDM i R TAIAAAE U BUAH S, B A UIREE AR IR
LA B KA 48 i GDM g A AU, 4R T
Balserak 55 N AL, 7RIS T 4F il . ROBANSUE S,
Z RIS GDM . Z AT & AR G, 3X
HIABBFF A AN TN AT G ) 2 AT
A EGE K 5 GDM Ao MBS A 2%, X5 K
ZHEWIRLR B IEAh, LR S
W R 2 T A7 AE ORI, AT TR, /PRI )
R e LB ) XU e o A5 T W 5 5 2
YIRS GDM A7 K.

AR N6 GDMEL 725 5 1 A=) 2 (LA G R
seai ], Hr S 3 2 ARG LU LA
G, IR K e 6 T S B0N B ) e R
PEAT JORE SN AT AL NS I, i A B T e Reehi
2 VB PR (019 5 B HCH T DU, LR, BRI
B A2 5 AL A At e o B SRR PR, AT 5|
A FR, R RGNS TR T
Fe k- AR%0 CHPAD 2RI 41 i DA 5~ A0 s A 5 1)
R S 3 BT A T R AN A e I A

A e T R AR A 2L

E TSR/ OIE 2] NGRS UR TR IR S 57073
7£ GDM HIRAEPAAAER BAR ], IR Seomn) Tk
AR AN A PR 2 41, T e 2 R 4 e ok B A1
GDM (R A AR AP S I AE B AR R W L, A
T ASKRAF B ELABGA A R A e i (0 A4 7 3
— IR 3567 A IAREAT E KNSRI L, AR
BAT AW B 2 b, BESR MR N e R x4
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WA 78 AL RN, 200 2 B ] BE e 19 I ek /o S5
05 1A R ARG T s R R AR . 2 T PR PR T3y
JR 55 BOBLAR, - BRATTAR TSN oL it %o 2 SUTHE IR . 7
BESEAT T 1, MM abpi# GDM R BN, &
YOWLE% 2 AR IS K AR/ S /E GDML 1R A
PAEAEAZ BAR ], (HIER AL AN 2, 0T
FE D B ORAIE SR L

gi b, ARHFFIEE B 2 40 28 BRI A 4
A /3] 5 GDM [ 47 7R & AT M. BFFTE R
PE7R, RIS LER R MR AN AL 1) 2824, R IE R 1
- HEARROR FEEAIE GDML 1R R A AU o
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