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[Abstract] Objective To determine an appropriate gestational weight gain (GWG) range for pregnant women with gestational
diabetes mellitus (GDM) in light of incidence of adverse pregnancy outcomes. Methods A total of 12 712 women with singleton
pregnancy complicated with GDM who were recruited in Xi'an longitudinal mother-child cohort (XAMC) from January 2015 to
December 2018 were selected as study subjects. Participants were categorized according to their pre-pregnancy body mass index
(BMD into four groups: underweight group (<{18.5kg/m”,n=1 180), normal weight group (18.5-23.9kg/m’,n=38 139),
overweight group (24.0-27.9kg/m*.n=2 674) and obese group (=28.0kg/m’,n=719).Logistic regression analysis was applied to
analyze associations between different GWG categories and any adverse outcomes in each BMI group,and in final determine an
appropriate GWG range for these pregnant women with GDM. Results The incidences of any adverse outcomes increased gradually
across the underweight group.the normal weight group, the overweight group,and the obese group in order (X*=210.592, P <<

0.05).The incidence rates of gestational hypertension and preeclampsia also increased significantly with increase in pre-pregnancy
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BMI (X*=132.745 and 162.438 respectively,both P<(0.05).The cesarean rates in the overweight group and the obese group were
significantly higher than those in the underweight group and the normal weight group (X* =379.604,P <C0.05).The incidences of
large-for-gestational-age (LLGA) infant and macrosomia increased significantly with increase in pre-pregnancy BMI (X* =239.117
and 161.254 respectively,both P<C0.05) ,whereas the incidence of small-for-gestational-age (SGA) infant decreased progressively
with increase in pre-pregnancy BMI (X* =30.645, P <C0.001).There was no significant difference in incidence of low birth weight
(LBW) among different pre-pregnancy BMI groups (X* =1.826, P = 0.609). Multivariate Logistic regression showed that the
optimal GWG ranges for different pre-prgnancy BMI categories: GWG14.0-15.9kg for the underweight women (AOR =0.689,95%
CI:0.515-0.920) ; GWG 6.0-11.9kg for the normal weight women (GWG 6.0-7.9kg: AOR =0.712,95%CI :0.563-0.901; GWG 8.0-
9.9kg: AOR =0.679.95% CI :0.563-0.818 and GWG 10.0-11,9kg: AOR = 0.804,95% CI:0.714-0,904) s GWG 4.0-5.9kg for the
overweight women (AOR =0.662,95% CI:0.441-0.994) and GWG<3.9kg for the obese women (AOR =0.471,95% CI:0.223-
0.997). Conclusion Maintaining GWG within appropriate ranges determined in this study may help reduce risks for any adverse
outcomes of these pregnant women with GDM.,
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Table 1 Basic characteristics of the study subjects [n( %), x £s,M (Py-P:) ]

ZE [ BMI*
Rk TR T E 2 Bl I e 41 F/H/x? P
(n=1 180) (n=8 139) (n=2 674) (n=719)

EH () 115.704  <<0.001

<35 1020(86.4)" 6 162(75.7)¢ 1 880(70.3)¢ 543(75.5)¢

=35 160(13.6)° 1977(24.3)° 794(29.7)4 176(24.5)¢
B (em) 162.514-4.589" 161.8444.598¢ 161.734-14.906¢ 162.0944.917" 8.641 <<0.001
ZE iR T (kg) 46.0(44.0~49.0)" 55.5(52.0~60.0)¢ 66.0(63.0~70.0)4 78.4(74.0~84.0)¢ 7 859.663  <C0.001
TEHI R E (kg) 61.0(57.0~65.0)" 70.0(65.0~74.8)¢ 79.0(75.0~84.0)¢ 90.0(84.0~95.0)¢ 5424.194  <C0.001
2 {48 1 (k) 15.0244.481" 14.1444.553¢ 12.49+4.8134 10.7745.249¢ 211.754  <<0.001
2 BMICkg/m?) 17.7(17.0~18.1)" 21.3(20.1~22.6)¢ 25.4(24.6~26.3)4 29.4(28.6~31.1)¢ 9 245.375  <<0.001
ZHARE 80.281 <0.001

ik 45 140(11.9)° 1052(12.9)" 438(16.4)¢ 143(19.9)¢

rh 4 832(70.5)" 5 696(70.0)" 1.866(69.8)" 512(71.2)°

i 194(16.4)b 1275(15.7)" 332(12.4)° 59(8.2)4

S 14(1.2)° 116(1.4)° 38(1.4)° 500.7)"
Zi ] OGTT

23 I I8 Cmmol /L) 5.11(4.66~5.30)" 5.18(4.87~5.39)¢ 5.26(5.07~5.53)4 5.33(5.13~5.60)¢ 400.225  <<0.001

1 /e 1fi % Cmmol /1) 9.32(7.76~10.34)">  9.36(8.00~10.40)">  9.74(8.37~10.700¢  9.79(8.50~10.76)¢ 113.121  <€0.001

2 /N A Cmmol /1) 7.93(6.82~8.92) 7.97(6.88~8.91) 7.95(6.98~8.97) 7.78(6.79~8.88) 9.575 0.023
Y4 E (mmHg) 113(106~121)° 116(109~124)¢ 120(112~127)¢ 124(115~132)° 480.246  <<0.001
#F3K HE (mmHg) 72(66~78)" 74(68~80)° 76(70~83)4 79(71~86)° 306.726  <C0.001
G362 R (JED 38.991.018" 39.0441.027° 38.961.041¢ 38.924£1.081¢ 6.293 <20.001
273893 0 A o L 40.061 <0.001

i il R4 218(18.5)"¢ 1 466(18.0)"e 495(18.5)¢ 110(15.3)"

il 74 ] 299(25.3)P 2 333(28.7)°¢ 779(29.1)¢ 204(28.4) "

4 2 66(5.6)" 561(6.9)b 213(8.0)¢ 82(11.4)1

i I LA T 597(50.6)° 3 779(46.4)¢ 1 187(44.4)¢ 323(44.9)¢
B (em) 34(33~35)" 35(33~36)° 35(34~36)4 35(34~37)° 471.858  <C0.001
Ji Bl Cem) 98(95~101)" 102(99~105)° 106(103~110)4 112(106~118)¢ 3011.284  <C0.001
I TR AZ (em) 9.4(9.2~9.6) 9.4(9.2~9.6) 9.4(9.2~9.6) 9.4(9.2~9.6) 3.181 0.365
ML (em) 33.1(32.2~34.0)" 33.5(32.6~34.5)¢ 33.8(32.8~34.8)4 34.0(32.9~35.0)4 187.648  <<0.001
L AR () 3 281.584:375.585" 3 416.874£412.950° 3 505.20439.8859  3575.274£493.064¢ 300.366  <<0.001
AR 2R 62.041 <0.001

2 473(40.1)° 3 948(48.5)¢ 1 436(53.7)4 357(49.7)<

7 707(59.9)° 4191(11.5)¢ 1 238(46.3)4 362(50.3)
U B 7 s 99.146 <0.001

2 131(11.1)° 1328(16.3)° 593(22.2)4 168(23.4)4

i 1.049(88.9)b 6 811(83.7)° 2 081(77.8)4 551(76.6)4
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o IR 5% 51.740  <€0.001
2 123(10.4)b 1169(14.4)° 463(17.3)4 149(20.7)4
7 1057(89.6)b 6 970(85.6)° 2 211(82.7)4 570(79.3)4
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Table 2 Comparison of glucose and lipid metabolism indexes in late pregnancy among

the four pre-pregnancy BMI groups [x +s5,M(P,-P;) ]

ZHHi BMI®
s AR 24l e E 4L wmE L 41 F/H P
(n=1 180) (n=8 139) (n=2 674) (n=719)
HbAle( %) 5.20(5.00~5.50)" 5.30(5.10~5.60)°¢ 5.40(5.10~5.70)¢ 5.50(5.20~5.80)¢ 174.516 <0.001
TC(mmol/L) 5.78(5.07~6.61)" 5.66(4.94~6.44)° 5.42(4.76~6.21)¢ 5.27(4.63~6.14)¢ 87.269 <20.001
HDL-C(mmol/L) 1.73(1.49~1.94)" 1.67(1.45~1.91)¢ 1.63(1.41~1.84)1 1.60(1.40~1.84)¢ 57.296 <20.001
LDL-C(mmol/L) 3.01(2.54~3.54)® 2.81(2.34~3.33)¢ 2.67(2.25~3.19)¢ 2.64(2.15~3.15)¢ 112.581 <0.001
TG(mmol/L) 2.68(2.14~3.45)" 3.00(2.36~3.89)¢ 3.12(2.47~4.03)4 3.10(2.40~3.94) < 76.011 <0.001
HDL-C/TC 0.3000.26~0.33) 0.30€0.26~0.34) 0.30€0.26~0.34) 0.30€0.27~0.34) 3.994 0.262
LDL-C/TC 0.5240.076° 0.500.078¢ 0.50+0.078¢ 0.5040.076° 16.209 <<0.001
LDL-C/HDL-C 1.73(1.46~2.12)" 1.69(1.38~2.02)° 1.67(1.36~2.00)° 1.65(1.36~1.97)° 17.888 <<0.001
2T GDM Z2 10 4 B Z2 i BMIT 4324 DU 4L vede PO 20 vp 9 45 8 P 4 B M IR 2 B A, RIS A 2 [ A ST 22 25 5.

23 EEMARMEAREIRER L E R
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Table 3 Comparison of incidences of adverse pregnancy outcomes among the four pre-pregnancy BMI groups [n( %) ]

21 i) BMI*
ik x P
HEA A M E H A it JE JH 2L

EEARE R 210.592 <<0.001
= 513(43.5)" 4 648(57.1)¢ 1 .893(70.8)4 574(79.8)¢
e 667(56.5)" 3491(42.9)¢ 781(29.2)4 145(20.2)¢

B 390 v o P 132.745 <<0.001
2 10€0.8)" 129(1.6)° 88(3.3)¢ 54(7.5)¢
& 1170(99.2)" 8 010(98.4)° 2 586(96.7)¢ 665(92.5)¢

i BT 1 b 162.438 <20.001
2 10€0.8)° 148(1.8)" 105(3.9)¢ 63(8.8)d
& 1170(99.2)" 7 991(98.2)" 2 569(96.1)°¢ 656(91.2)4

CS 379.604 <20.001
S 369(31.3)" 3 574(43.9)¢ 1532(57.3)¢ 483(67.2)¢
w 811(68.7)" 4 565(56.1)¢ 1142(42.7)1 236(32.8)¢

LGA 239.117 <20.001
JE 130(11.0)° 1651(20.3)¢ 773(28.9)4 250(34.8)¢
= 1 050(89.0)° 6 488(79.7)¢ 1901(71.1)4 469(65.2)¢

SGA 30.645 <20.001
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