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Effect of improper weight gain during pregnancy on adverse outcomes of pregnant women and
their infants:a multicenter retrospective study of a cohort of preterm pregnant women
WANG Hongjuan' ,LLI Tong' ,ZHU Yanping®
(1.College of Pediatrics , Xinjiang Medical University ,Xinjiang Urumqi 830054 ,China ;2. Department of Neonatology .
The First Affiliated Hospital of Xinjiang Medical University ,Xinjiang Urumqi 830054 ,China)

[Abstract] Objective The relationship between improper gestational weight gain (GWG) and adverse maternal and neonatal
outcomes and the risk of severe complications in preterm infants among preterm pregnant women. Methods A multicenter
retrospective cohort study design was adopted to collect clinical data of preterm pregnant women and their newborns from 5
hospitals in Xinjiang region from January 2023 to December 2024. The pregnant women were divided into the GWG appropriate
group (n=1 508) ,the GWG insufficient group (n=1455),and the GWG excessive group (n=858). The GWG appropriate group
was used as the reference group,and a multiple logistic regression model was established to analyze the impact of GWG on adverse
maternal and neonatal outcomes and severe complications in preterm infants. Results The average age of pregnant women in the
GWG excessive group was higher than that in the GWG insufficient and appropriate groups (F =5, 017, P< 0. 05). The gestational
weeks of pregnant women in the GWG appropriate group were higher than those in the GWG insufficient and excessive groups
(H=113.115,P<C0. 05). The risk of cesarean section («OR =1. 370,95%CI:1. 070-1. 754) , gestational hypertension (aOR =
1.337,95% CI: 1. 083-1. 652), preeclampsia (aOR = 1. 230, 95% CI: 1. 018-1. 486), and gestational diabetes mellitus
(aOR=1.335,95%CI :1.049-1. 698, P<C0. 05) was increased in the GWG excessive group. The risk of preeclampsia in the GWG
insufficient group was reduced (aOR =0. 743,95% CI ;0. 574-0. 963, P <C0. 05). The preterm infants in the GWG excessive and
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GWG insufficient groups had smaller birth weight.length.and head circumference compared to the GWG appropriate group.and the
differences were statistically significant ( H = 108. 003, 76. 862, and 89. 875, respectively, P <{0. 05). Compared with the GWG

appropriate group, the risk of early-onset sepsis in preterm infants in the GWG excessive group increased by 66. 2% («OR=1. 662,
95%CI : 1. 255-2. 202), and the risk of moderate to severe broncho-pulmonary dysplasia increased by 74. 6% (aOR = 1. 746,

95%CI ;1. 149-2. 654).

Conclusion The risk of gestational hypertension, cesarean section, preeclampsia,and gestational diabetes

mellitus in the group with excessive GWG is increased. During pregnancy.weight management should be strengthened to reduce the

risk of adverse pregnancy outcomes.

[ Key words] gestational weight gain;preterm birth; maternal-infant outcomes; complication
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Table 1 Descriptive statistics of basic characteristics of preterm pregnant women grouped by GWG [x +s.M (P, ,P ;)]

A1 GWG it 70 GWG i T GWG it %
TR (n:nZ Zzl) (n:455j (n=1 ;)8) (nZSJ;ST F/H/z? P
ZRIAAER () 31.9844.61 31.4044. 579 32.0244.591 32.2344. 632 5.017 0.007
ZuJE ED 34.6(32.4,35.9) 34.3(32.0,35.9) 35.0(33.3,36.0) 33.9(31.0,35.6) 113.115  <€0.001
HH K 16. 492 0.011
INE VLR 94(3.33) 14(3.08) 42(2.79) 38(4.43)
theg 898(31. 83) 145(31.87) 448(29.71) 305(35.55)
K 17 02(60. 33) 278(61.10) 941(62. 40) 483(56. 29)
it Je P b 127(4.51) 18(3.96) 77(5.11 32(3.73)
B 5. 265 0.873
Tk 636(22.55) 103(22. 64) 354(23.47) 179(20. 86)
BT 921(32.65) 151(33.19) 479(31.76) 291(33.92)
KR 152(5.39) 29(6.37) 75(4.97) 48(5.59)
Tl /AR 55l 407(14.43) 64(14.07) 217(14.39) 126(14.69)
HARANR 582(20. 63) 88(19. 34) 321(21.29) 173(20. 16)
T /& A5 123(4. 36) 20(4. 40) 62(4.11) 41(4.78)
5893 25. 483 0.005
B 1725(61.15) 277(60. 88) 954(63. 26) 494(57.58)
Y F IR 422(14.96) 70(15. 38) 209(13. 86) 143(16.67)
I B i % 387(13.72) 61(13.41) 176(11.67) 150(17. 48)
[l 1 198(7.02) 31(6.81) 120(7. 96) 47(5.48)
Ep A 38(1. 35) 6(1.32) 20(1. 33) 12(1. 40)
HoAly 51(1.81) 10(2. 20) 29(1.92) 12(1. 40)
WEAE A= 77 sl 1. 111 0.574
LN S| 1577(55.90) 253(55. 60) 856(56.76) 468(54.55)
21 1244(44.10) 202(44. 40) 652(43.24) 390(45. 45)
IR (WD 2(1,3) 2(1,3) 2(1,3) 2(1,3) 7.546 0.023
FER (PO 1(1,2) 1(1.2) 1(1.2) 1(1.2) 8. 171 0.017
2 BMICkg/m?) 27.129  <C0.001
R E (<18, 5) 196(6. 95) 45(9.89) 107(7.10) 44(5.13)
1E 5 (18.5~23.9) 1 384(49.06) 241(52.97) 757(50. 20) 386(44.99)
T (24, 0~27.9) 748(26.52) 102(22. 42) 393(26.06) 253(29.49)
A (=28 0) 493(17. 48) 67(14.73) 251(16. 64) 175(20. 40)
247 5 6.496 0. 039
FkzZ 2 2 547(90.29) 424(93.19) 1 .361(90. 25) 762(88.81)
WL 274(9.71) 31(6.81) 147(9.75) 96(11.19)
WEAE L7 sl 2.738 0. 254
2 96(3. 40) 16(3.52) 44(2.92) 36(4. 20)
7 2 725(96. 60) 439(96. 48) 1 464(97.08) 822(95. 80)
WEAE &5 = 4. 377 0.112
2 848(30. 06) 120(26. 37) 454(30.11) 274(31.93)
& 1.973(69. 94) 335(73.63) 1 054(69. 89) 584(68.07)
T RO 000,1) 000,1) 000,1) 000,1) 7.071 0.029
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Table 2 Association between weight gain during pregnancy and adverse pregnancy outcomes of pregnant women
GWG 33> (n=455) GWG if B GWG i1 £ (n=858)
RS
aOR (95%CI) P (n=1508) aOR (95%CI) P

SGA 0.775(0.474~1.267) 0. 309 Ref 1.117€0. 790~1. 580) 0.528
LGA 0.850(0.515~1. 404) 0.526 Ref 0.695(0.457~1.058) 0.129
e 0.798(0.610~1.044) 0. 095 Ref 1.370(1.070~1. 754) 0.012
HDP 1.273(0. 978~1. 658) 0.073 Ref 1.337(1.083~1. 652) 0.007
7R 1.297(0. 862~1. 953) 0.212 Ref 0.979(0. 683~1. 404) 0. 907
eIk T 0. 7430, 574~0. 963) 0.025 Ref 1.230(1,018~1. 486) 0.032
GDM 1.037(0. 751~1. 432) 0. 827 Ref 1.335(1.049~1. 698) 0.019

I :Rel W%,

100r * movais /PHULLE | S Apgar AR5 4)Bh Apgar #4307 ifi

%0 ; AGWGiE % 5 GWG @ HAMIL, 255 L8 it %8 X (P <
3., / 0.05), I 3,
5 j ARG EEMERFILHEZEZEB
%40 // %k

20 / Ze1E GWG i 2415 GWG i B 41 I, 5

%/5

SGA

. P<C0.05; "
B2 HRAKEENSZFAFRRIERERXE
Fig. 2

LGA &  HDP P/l 67 GDM

P<C0.01,

Association between weight gain during pregnancy

and adverse pregnancy outcomes of pregnant women

3.3BEF GWG S EMFEIL D H4FE

16 2 821 fl = )L ,GWG iF £ 41 .GWG it >
MR AT K GBS GWG i T4 A
BN, 22 5 B G2 7 U CH {2 45 24 108. 003,
76.862.89.875,P<C0.05), GWG Z£Z4 .GWG 12

JLEOS(aOR : 1. 662, 95% CI: 1. 255~ 2. 202) Fl
BPD(aOR :1. 746,95 %CI ;1. 149~2. 654) B & 4=
S 1N 22 5 BT GE i 27 3 L (P <<0. 05) 5 7 LOS,
ROP .NEC.PVL.IVH W &4 b 2 8] 2% 5 T4 it
FEX(P>0.05), 20 GWG @045 GWG &
B4 A . B )L EOS, BPD, LOS, ROP. NEC,
PVL.IVH W& & R G2 E L (P>>0.05),
BAL R T RESE AR IS VBB KO R V42T BMIL 52
2075 2R TR B OB TR A R R Y S
W4, Al MAREE R WA 3,

£3 BEFGWVGCHEMFEILSFERHEME X -5, MP,, . P, ]
Table 3 Distribution characteristics of newborns based on GWG classification [ x =5, M(P,; s P ;) ]

% GWG it/ (n=455) GWG i B (n=1 508) GWG i$ £ (n=3858 H/z* P
5 1.208 0. 547
% 261(57.36) 821(54. 44) 474(55. 24)
i 194(42. 64) 687(45.56) 384(44.76)
AR E () 2 250(1 700,2 650) 2 350(1 900,2 750) 2 000(1 450,2 500) 108. 003 <0. 001
&K (em) 45(42,48) 46(43,48) 44(41,47) 76. 862 <<0. 001
3k [l (em) 31(29,33) 32(30,33) 31(29,32) 89. 875 <<0. 001
1 4350 Apgar 4% 9(8,9) 9(8,9) 9(8,9) 2. 446 0.294
5 4340 Apgar PE4y 10(9,10) 10(9,10) 10(9,10) 3.803 0. 149
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Table 4 Association between weight gain during pregnancy and complications of premature infants
GWG i3> (n=1455) GWG ifi H. GWG i1 £ (n=858)
A%
aOR (95%CI) p (n=1508) aOR(95%CI) r

EOS 1.425(0.996~2.038) 0.053 Ref 1.662(1. 255~2.202) <0. 001
LOS 1.123(0. 686~1.837) 0. 644 Ref 0.985(0.650~1.492) 0.943
ROP 1.553(0. 758~3.185) 0.229 Ref 1.261(0. 700~2. 270) 0.436
BPD 1.620(0. 950~2. 764) 0.077 Ref 1.746(1.149~2. 654) 0. 009
NEC 1.432(0.787~2.609) 0. 254 Ref 1.293(0.787~2.124) 0.311
PVL 1. 329(0. 632~2.795) 0.453 Ref 0.911¢0.469~1.769) 0.782
IVH 1.597(0. 814~3.131) 0.173 Ref 0.777€0.390~1.547) 0.472

H:Rel 5%,

20~ [ GWGit /> ML 58. 8% M FIMAE IR 7 5 GWG

Do R ARBIGE GWG A5 i B 4 3

7 7 7 7
| AL ) | Zn

BPD NEC PVL IVH

LOS ROP
W 'P<C0.01; TP <C0. 001,

3 WEIRMEEIE NS R ILH R E 2 BB KB

Fig. 3 The correlation between weight gain during

EOS

pregnancy and complications of premature infants

3 1Tig

3.1 IR EE ALY RRIER

Z Y B 3 K N A R B AR A AR L
MY EEBEHE AR, E X S 2 L7 2 7 10 I R BA )
L RMTE A X GWG A 24 5 H 5 5, GWG
S 16.13%.GWG i Z 1 30.41% ., BEfE
B PN M 5 A, B 7 2 3 0K B IR X 3 Rl R 8
WL, — AR 25 B HE AT 3 T OCRE R 5 R B
GWG it/ F GWG i3 Z W A BF &7 sy 5l h 21.6%
45, 6%, MAS TN —H £ 07T Z 10 R ST
W RZE RS SR 0 BA 47% F1 23% 12
I GWG i Z At/ —Ti4 X 14 962 4 4F
Pr<<32 J& A2 LW S5 Bos AN B = 2 —
Fiky 27 LA R 389 A A B9 BMIT 4 G2 20 b 8 30
P 3 — 2 18 2 0 R T 0 Tk BB, 24 06 1 2 1 A o 3
AR, Nguyen ZEIBFSE B8 A& 41 GWG
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Bmg AR T B AR A5, Kb s 2 — AT BB 5 AT
BE A B 2 P A0 — o WA G M T RE 4 52 B AT IR
B BRI, 55 A, B R B, GWG 5 Rk A
M AT B 2 22 B ME AR L 2 044 ) 0 B A 2 R
FREM , RHE— 2B S A X GWG A Y i AH 3¢
PR 28 DA X A B 9 485 SR A £ 24 % i

3.2 BIRMBEEMALEZFEFALRREIRE
ISEiEES 27301

PRE . GWG i Z it DS filid L 45 5 1
AR AGEGREE & HDP e JK 79 L R =
Jei HR I A 3t A IE R BT AR L BE T R =2
—U R K GWG 5 R PR R A R4 R
[ E R,

AR R, GWG i Z 1 K T HDP (aOR =
1.337,95%CI :1. 083 ~1. 652) . %6 JK TJii§ (aOR =
1.230,95% CI: 1. 018 ~ 1. 486), GDM (aOR =
1.335,95%CI : 1. 049 ~ 1. 698) il ] & /* (aOR =
1.370,95% CI:1. 070~ 1. 754) f) & = K&, GWG
i b ] 5 Ik O Y XU BE IR 25. 7% (aOR =
0.743,95%CI:0.574~0.963), A W5 En GWG
J& HDP iy A Sz s ma R &5 . —Igh A 11 5 BF 58
IR 45 B 26 GWG AL SRR E 5
IR AR E 7= 0 RV S =22, M 3k 9 2 e
KU . Lipworth % AR ZE XY HA T 14
WRESE . K GWG 1t 24353 GDM fiE ik, H



EURVE S R ]
2026 4E 5 H

2 a1 4 4k AR R
Chinese Journal of Woman and Child Health Research

Vol. 37 No. 5
May 2026

AR — 3 Z2 Hpors [ AF A AR R R GWG 8 n T
HDP(OR=1.09,95%CI ;1. 03~1. 16) F &Ik F
IR (OR = 1. 10, 95% CI: 1. 01 ~ 1. 2007,
GWG it Z 1y 22 A mT R 7E 22 W 7= HE 3t 2 1 4 5E 1
oA M AN DT 51 A 4R 17 38K ST 1 3, 3 R g
Sx | BRI A N B ) BE ™ B A L BRG] U0
AR LB HDP &4, B n] 6830 o i 5 B 4 5 5
FHCHU, W55 RS BORE I 5] T s
GDM"™ , 4k .GDM 7T fig G 8B 8 2L & 2 98 . i
B B B TE R e 0 AU 5 O R A
G0 D, Z T A 2 R R — A
T S, 0 25 I A AL, GWG AN 24 4 5 BUR FI Y 4 Uk
4

.3 EIRMIKEIEMAEERRFMEILERTHE
ESE3730)

JiE LA 1 385 5% 200 T M R0 AR 1 B T B 0%
BREMAA KEBA JGEIRE. UL — R E
HO Z A g AR . BEEE Y R, GWG i &
f 22401 BT 43 e 0 A LR B RN LT GWG it b
220 53 1 SGA AR AR R M T BEE Y. 5
WA ERE AT, Z R A RE GWG 54
B R A B Sk B 2 () 19 & &R . Shekaili 45 (1) 45
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RV A . SR L E X EE I AT Y — T 5
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39
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