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[Abstract] Objective To observe the effect of gestational weight gain (GWG) on glucose metabolism and pregnancy
outcomes in patients with gestational diabetes mellitus (GDM). Methods The clinical data of 1667 single pregnant women
with GDM diagnosed in the Department of Obstetrics and Gynecology of the Sixth Medical Center of Chinese PLA General
Hospital from January 2019 to December 2021 were collected and retrospectively analyzed. According to the degree of GWG, all
the GDM pregnant women were divided into three groups: little weight gain group (n=882), moderate weight gain group (n=566)
and excessive weight gain group (n=219). The levels of glycosylated hemoglobin (HbA, ), fasting plasma glucose (FPG), fasting
insulin (FIN), Homeostatic Model Assessment of Insulin Resistance (HOMA-IR), homeostasis model assessment 3 cell function
(HOMA-B) and neonatal birth weight were compared among the three groups. Logistic regression was used to analyze the

correlation between GWG and adverse pregnancy outcomes. Results The levels of HbA,, FPG, FIN, HOMA-IR and HOMA-{ in
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excessive weight gain group were significant igher than those in little weight gain group and moderate weight gain group (P<0.05
ght gain group gnificantly higher than th little weight gain group and mod ght gain group ( )

and the levels of FIN, HOMA-IR and HOMA-B in little weight gain group were significantly lower than those in moderate weight

gain group (P<0.05). The neonatal birth weight in excessive weight gain group was significantly higher than that in little weight gain

group and moderate weight gain group (P<0.05), and the neonatal birth weight in little weight gain group was significantly lower

than that in moderate weight gain group (P<0.0S). Logistic regression analysis showed that both excessive weight gain and little

weight gain were independent factors of hypertensive disorders of pregnancy (HDP), macrosomia and large for gestational age (LGA)

(P<0.05). Conclusion Irrational weight gain during pregnancy may increase the incidence of glucose metabolism disorders and

adverse pregnancy outcomes in pregnant women with GDM.
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JEAE TR L YA 1) 15 Y HE BB 30 R AN ) R 32 ) AR i
ESRFERENY, HEWREEN S, ORI
IR g 2 — B9 B, GDMER AT i A
B RAEIREE SRS, AT I I A B . W
Tiff 42t A2 454 0 72 I S~ 1 04F 2 U DR A3 1) 42 2 KUK B
@Eﬁii(gestational weight gain, GWG) &I IEH
ARG, WRRIERILIER K ENEZE R
—. W5 EW, GWGHGDMEA[ —EHIEM:, (A
GWGHT hit 5L JE /EGDMER A & ' v A FH i AN 5
Koo A R C I 2 Rt Ll a3 21 N EE
(body mass index, BMI) WIS 5 A R 4R IR,
IR, AR B KA £
o e e S 4 L 25 R 0 R B B R AR IR 4G Sy 11
BAaR KR, MBI . AW BB 73 B
1667 Bl GD MR 1 22 WPHIEA QI A S48 s B I R 4%
Fy, VIR GWG XS GDM R # 22 B A A R AE
R 45 )Ry RS

1 #ABEHE

1.1 RS K dl WedE20194F1 H —20214E12
AR D R B AR /S B2 o IH = R T2 2 19
166751 5L i GDMZE 1 (I R B e A7 81 Bt 1 AT
B AL e R 24~ 28 JE 4775 g 2 A it o
KK (OGTT), GDMMIZW R H [ Frobl JR 9 5 4F ik
298 /N (IADPSG) b ffE™ . A0 ABRifE: (1)4F
% =20%; (2)CAIRATHIRIG; (3)Fpirik. HE
BRpniE: (1)BK IR EEE; Q)AUREZ G
O%s (3)AIFEM . B O I A R A 45 A B
ARG NN HCRAS A . 223 B A3 W iy 22 A {4
H—ZPRIAEIE, 256 B0 EM A HIBMIHE,
FEAR 200943 H @ﬁ'ﬁﬂ:%ﬁﬁ(lnstitute of Medicine,
TOM) A7 AU A [R] 22 i BMIZ2 10 2 1 3w (8 [ 12,5~
18.0 kg(BMI<18.5kg/m”); 11.5~16.0kg(18.5kg/m”
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25 MBS R (FIN) | Fa A A 7Y g 5 3 HK P 458 #K
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OGTT-FPG(mmol/L)/22.5; HOMA-B=2.0 x
FIN(U/ml)/[OGTT-FPG(mmol/L)—3.5]; ZZHi
BMI=2 i 1A / & 55 (kg/m?*) o Horr, S5 % A
P A 32 A 5 B 35 7S s 2 P K 3 B 42 1 Bl
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HBMI. OGTT-FPG. OGTT-1h, OGTT-2h}%2FIN)
Je, AP AR R S OR BT IRES R A A e
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H% . P<0.05 HEFA G L.
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2.1 33— WIERR LI GWGHE BLAL AT IRIK
TGWGH /D, M iiZE MK TGWGHE 4,

S Bt X (P<0.0S) . T GWGHT 41 75 4F
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ZERBMIMUE AR J LR 3 I I 5 T GW Gl B4 &
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b, H5GWGITE /P FIGWGHE AL L4, GWGIT &
E4E Uil W e W= R o 7 I =T 1 S B1= s g VoA R
BIEAR, 2Z5H 50018 L (P<0.05). 3H M HEFE
HEME . st MIVE-ET 22 R IG5 X
(P>0.05)(#1).

2.2 34IGDMEHIMBE . RS FE AT A 34
GDMH #Z16~12 | HbA, M 424~28 5 OGTT-FPG ,
OGTT-1h, OGTT-2h. FIN % F¥H % it
5 U (P<0.05), GWGIiHHAHMHbA,.. OGTT-
FPG. FINJKEW B FGWGH /L4 MGWGIE 41
(P<0.05), HHOMA-IRFTHOMA-B/KF-Fifi & 42 4
R BE A R T B R (P<0.05) (R2) o

2.3 ZRHE LR 5 GDMAEE A B IR URSS 5 A
KMt RiEZAEERE MG, HDP, E R
JURILGAR KA R B btas, 25 H501
2R L(P<0.08) . FEZIIE RIS, G AR R
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AN R ARURES SR A G, AT REAY 520 R 2R (B 46 4F
. el . ZPEIBMI, OGTT-FPG, OGTT-1h,
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Tab.1 Comparison of general clinical conditions among the three groups of pregnant women with GDM
Eistn GWGIH /D4 (n=882)  GWGIE'HAL(n=566)  GWGIL 4] (n=219) F/y P
AR (B, xts) 332742 32.63 = 4.1% 3327+43 4413 0012
G3U 2 (JH], wts) 39.00 + 1.4 39.23 +1.3" 39.04 + 1.4 4795 0.008
2B BMI(kg/m’, x+s) 2231+33 22.43 +3.4 23.98 + 3.4 22415 <0.001
BMIS3-2E [ (%)] 463.247  <0.001
JH%8 (BMI<18.5 kg/m®) 80(9.1) 48(8.5) 145(66.2)
1E % (18.5 kg/m’ < BMI<24.0 kg/m”) 584(66.2) 351(62.0) 60(27.4)
HATE (24.0 kg/m’ < BMI<28.0 kg/m") 161(18.2) 125(22.1) 10(4.6)
A (BMI=28.0 kg/m”) 57(6.5) 42(7.4) 4(1.8)
HEFE[H(%)] 11.020  0.088
wIF LU 16(1.8) 8(1.4) 6(2.7)
[HLRE i 43(4.9) 27(4.8) 15(6.8)
K& 96(10.9) 83(14.7) 36(16.4)
KK 727(82.4) 448(79.1) 162(74.1)
G3 U5 52 (151 (%) ] 0.654  0.721
EURE | 541(61.3) 359(63.4) 137(62.6)
27l 341(38.7) 207(36.6) 82(37.4)
G305 07 =2 461 (%) ] 30.893  <0.001
9138 43 1k 575(65.2) 328(58.0)" 99(45.2)"®
HE 307(34.8) 238(42.0)" 120(54.8) "V
IVE-ET[151(%)] 122(13.8) 60(10.6) 22(10.0) 4480  0.107
A LR (g, xts) 3221.62 + 430.62 3406.78 + 435.08" 3502.79 + 477.330® 52295 <0.001

GDM. MLIRMEIRIT ; GWG. 223 ; BML ARTEHE40; IVE-ET. (RAMZR-MRE M, SGWGIH4IEdE, (1)P<0.05; S5GWGHE

B, (2)P<0.05
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Tab.2 Comparison of blood glucose and insulin levels among the three groups of pregnant women with GDM (x+s)
€I GWGiT /P4 (n=882) GWGIE H 4 (n=566) GWGHT 4 (n=219) F P
HbA,, 5.14+0.29 5.16 +0.29 532+ 14100 9.367 <0.001
OGTT-FPG(mmol/L) 5.04 +0.47 5.09 +0.46 5.24 % 0.580? 14.415 <0.001
OGTT-1h(mmol/L) 9.91 + 1.56 9.62 % 1.72 9.75 = 1.770® 5.702 0.003
OGTT-2h(mmol/L) 8.45 + 1.48 7.97 + 143" 8.09 + 1.50" 19.963 <0.001
FIN(pU/ml) 8.16 + 4.40 9.39 + 4.68" 11.72  6.320@ 50.892 <0.001
HOMA-IR 1.87 + 1.13 2.16 + 1.18" 2.79 + 1.700® 49.549 <0.001
HOMA-B 107.54 = 50.17 122.39 + 59.79" 141.67 = 80.07"® 33.767 <0.001

GDM. I IRBERIG ; GWG. 22348 ; HbA,. WL & 1 ; OGTT-FPG. OGTTZ M A ; OGTT-1h. OGTTA S 1hibE; OGTT-
2h. OGTTA G2 hifihil; FIN. 25 RS 2 ; HOMA-IR. RS HS R DR AL HOMA-B. FASHIAY D B4NIE T iEHE 4L SGwGid
DA S, (1)P<0.05; SGWGHEH A HE, (2)P<0.05

OGTI-2h L FIN) ¥4 Alogistic [T 15534, 255 &,
HDP., B RJLHILGARY & A 35 GWGE 7 IEAHC

(P<0.05), TiPPH. fA#EF] . 5 PROMFISGA
B & A R 5 GWGTEIH S A G (P>0.05) (33) -

+3 GWGHGDMZELA KRS RIF & R

Tab.3 Relationship between GWG and adverse pregnancy outcomes of pregnant women with GDM
GWGiL /4 (n=882) GWGid 4 (n=219)

= GWGii ‘F 41 (n=566)
- [1(%)1(Z%)

It

[ (%)] OR(95%CI) [451(%)] OR(95%CI)
PPH 24(4.2) 41(4.6) 1.10(0.66~1.84) 16(7.3) 1.78(0.93~3.42)
HDP 31(5.5) 27(3.1) 0.55(0.32~0.92)" 21(9.6) 1.83(1.03~3.26)"
JiG R 6(1.1) 16(1.8) 1.72(0.67~4.43) 2(0.9) 0.86(0.17~4.30)
Ty 25(4.4) 55(6.2) 1.41(0.87~2.30) 13(5.9) 1.37(0.69~2.72)
PROM 135(23.9) 205(23.2) 0.97(0.75~1.24) 44(20.1) 0.80(0.55~1.18)
FRIL 43(7.6) 24(2.7) 0.34(0.20~0.57)"" 28(12.8) 1.78(1.08~2.95)"
LGA 60(10.6) 38(4.3) 0.38(0.25~0.58)"" 41(18.7) 1.94(1.26~2.99)"
SGA 34(6.0) 66(7.5) 1.27(0.83~1.94) 8(3.7) 0.59(0.27~1.30)

GDM. {EURMEPR G ; GWG. Z2WIH & PPH. 775 il ; HDP. {EURII & K50 ;. PROM. JIGIEILEE ; LGA. K TRl JL; SGA. /)

FhE )L, SGwWGiEHA e, (1)P<0.05

3 it it
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AHMG HE R, Z2EafFEAmAL LRSS
FOE SRR, VR R E GRS, e ERAR S
AL, G RREEE . S MORESE, RN T e AR
KIH R Y R A A, 7™ E B A e R A LA g
RO BT, ABFEIRIT T GWGXTGDM % 4
SRR I B AT R 25 R A S M)
3.1 ZWHE X GDMBEE B FEAT
7, 3 EZ6~12/H HbA, M 2#24~28F OGTT-
FPG. OGTT-1h., OGTT-2h/K V-2 S A Giit e
X (P<0.05), HHbA, S OGTT-FPG/KF-Fifi# 2101
EAEE M # A=, (HOGTT-1h, OGTT-2h
K5 3 e TR P G AR OG5 EAT REAY R
PR 2 S0 14 B ok 22 25 0 o e B R AR AP 5 22 40
FEIR A IR S B K, e, AT IR
KL, W 2030 R A W N, 3ALERE )

FIN. HOMA-IRFIHOMA-B/K -5 3 i Fh v #a
7 ] 25 S 394 i it 2 7 L (P<0.05) . Walsh25 %
B, GEiR28E I, AR B TOMES Fu I E 1
HOMA-IRW i i T2 & B i 3, S AMF5T 45
R—3, /R GWGHE & ] i 40 % 30 Fk 1) 2R Ak
WA T R, T RE AR AL 2 4 e SO0 4R B o R o fef i
A AUt BE R BRI 5 B AN M 40, 5 | Ak R R
SR MAE, M & S BT, A BT
W I, 2 A P O GDMZE A A BN
I

3.2 ZRHE X GD MR 2 U A E A B S )
ZfA 2 05 S B ] O IR LA KR B R AL SR
w|AE SR, (HGWGH Lot D] B8 — RHIA
RAFEEE R . T E P JCGDM R # 22 1 Y
bR, 142 E B IEIOMES g XoF 4 U5 199 2 4 1A o 3k
TR REHMES, e Bon Bizbs g B 118
FYE . AWFFEALs6610(34.0%) GDME # GWGT4 1l
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HGWGHE H IOMIEFZE I, 8824(52.9%)GDM i
HGWGIR TIOM#EZ LI, $275 H AT KR 280210
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B LI AR S, dE R e AR R i
3.3 WM EXNGDME E AR IEIRE R
W AR AN, SGWGHEHALE, GWG
A E KJL(OR=1.78, 95%CI 1.08~2.95) fll
LGA(OR=1.94, 95%CI 1.26~2.99) /& 4= %1 & |
MGWGIT I BEALE KJL(OR=0.34, 95%CI
0.20~0.57) MILGA(OR=0.38, 95%CI 0.25~0.58) 1 A&
RS . A, Bouvier%[la]lﬁlﬁﬁfﬂ, Z{ 1] 456 E
= FIOMAE M Y L B HDP . #1E= . EARJL.
LGA I 1A% A AR I B 3 8 . 1T Shige A,
GWGm TIOMIS g 42 10 7 7= KU 3K, GWGHIR
TIOMIE & F - KU 8wy, $ER G H A GWGHT
e 2 PR GD M B 1 S A R U1 B e A
e, SRR R AR 2SI LSRR
S, ATRESE TR A BEAS [R) A B A BE 1A 4% 2 L
AR SR AR RIS Y, T RS — 57
Bro ARBFFARI, 2 W3 E ot i S hinGDMER
ZHDP(OR=1.83, 95%CI 1.03~3.26) ¥ & 1 XU ,
A BERI ML R 2 A I AR T i 2 6, R
I 388 Z2 ] 5 | kS A P 1 E R K e, (R R
[, 22 R - I A 9K 3R R G o ) L
JnE N P E T AN R, R R EHDPW
Ko AN, AHEIE LB, ZeM R RS SR
GDMMHEEPPH, AL F 3. K. PROMHAISGAN
KR,

gr LTk, AR, AAS A
AT FHGDMEH A B ZE AL, 8 ] 4
PR EAAS AT IRES Ja ) R A A . BRI, 7RI IR
Seierf, BRUM N K B S 2 1A O ) A R
Hom, PR RAEURES /XU . SR, AR5
PN NBEACH P GDMAERE, AR ERMEA
B, BHHEARE/N, M2 KA R R
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