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Abstract

Objective: To explore the incidence, risk factors and adverse pregnancy outcomes of GDM in
pregnant women, and provide scientific basis for taking effective measures to prevent and control
the occurrence and development of GDM. Methods: 1496 pregnant women who delivered in the
obstetric clinic of the Affiliated Hospital of Qingdao University from July 2021 to January 2022
were selected as the study subjects. Their age, pregnancy times, birth times, weight, oral 75 g glu-
cose tolerance test results and other data were collected. SPSS 26.0 was used for data analysis to
investigate the incidence rate and risk factors of GDM. Results: 287 of 1496 pregnant women de-
veloped GDM, with an incidence rate of 19.2%. The results of univariate analysis showed that BMI
before pregnancy, weight gain during pregnancy, delivery mode, education level and occupation of
pregnant women were risk factors for GDM, and the difference was statistically significant (P <
0.05). Multivariate logistic regression analysis showed that BMI = 28 kg/m? before cesarean sec-
tion and pregnancy was an independent risk factor for GDM (P < 0.05), while education level of
graduate students or above and permanent residence in cities were protective factors for GDM (P
< 0.05). Conclusions: The occurrence of GDM is related to factors such as obesity before pregnancy,
education level of pregnant women, residence and so on. Popular science propaganda should be
done well before pregnancy and perinatal period.
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1. 531§

AEUR B PR 95 (gestational diabetes mellitus, GDM) & 45 75 4l 4% 1 15] B 0 R AR AN [RIRE BE RO AR ) S
PN, M W IR AR RE. GDM 52 PR REE /A%, WMk IRIAS MR« 7= )5 H i
LR PRI AE[1]. KA GDM MZ A, A AR 3 w0 1 XU 23 B i [2] [3], HHAELLE
AT R R A 2 BOBERIF I A . #ESET1[4] [5], £ 10%[) GDM F8 3 1 4> W )5 A A st 2 EB AT B PRI »
2] 20%~60%I1)Z IATEAE YR 5 5~10 4F N K JE R IR . GDM AMUS/ER I semafis LA KRS, SEUR
JU AR A R IRE . B ) LR AL R MRS RAEGRGE R, I B LR TG AR B FR s A
O LR KRB [6] [7]. AF7E R, BE GDM KA RL N 14.8% (8], BEELFHIAE, ATk
i ISR, CH R E MG Z i85, ZE N DGR AR, g a2 gino], S5 GDM
MR R SR LAY, SREMET IR RN R T ERAA6]. RANHX 2 GDM 1B
e HER BRE S . DFeas RIER[10] [11] [12], GDM HIRAESZRMEERA R, WAl Sk ER
#(body mass index, BMI). Z= S5 5 | 4F % | W8 R 500 s oA R A2 LS5 R R HARAE — € B4+ [11] [12]
[13]. AW L I %} 2021 4F 7 H & 2022 4F 1 H BAILE T 8 5 B Is B e 7= BH 112 58 B PR H: B 43 1k 1)
ZAHAT IR, BERTT GDM KIRIAR L fER I 2 R G I AR YR 45 SR 1 L, N Til; GDM R A UK J&,
22 BAOR A48 T P LR 22K
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2. ARMREFHZE
2.1. FERIKIR

AW AR HAERRE R 7, BHL 2021 4E 7 H & 2022 4 1 A WEET B KB ER 7 BH 1L 7
KA 7 W 2 G E R T R INFRE: O NGB PEIRBERHCG) R £ HEE: @
PRE M © MERERBABS SRR . HbrbsitE: © ZRigisWeaiERmE: @ AR
WS, TIEERAM R . W E NS 5 A AT 70 R, R Bent 7t 3 5 &
BRI FRES. AAHE R RFZERSCHEZE RS HHUEE (S : QDU-HEC-2021167).

22. MRAE

WHFEE MM “ AR AT T B2 N — BBURE, R B 20 (0 7 S 2 S DR AR T 3R
Bl R . © —BBDRH AR 2R P2k, Rk, WARTE R I, B sess. @ ImiR
WREARAE. S5, 2WETAE. Mk, ZEPES WO IR R . DIk 75 g # & R 2l
LEREE DL
2.3 HRIEMENX

@ MEURIIIE R (GDM) [14]: (4R BLER B B2 AN R RE RS AR IR B S 3, i 48 20 24~28 J
BREAT “ IR 75 g H A R BRI (OGTT)” , M. JR#/S 1 h A1 2 h s 545 737926 5.1 10.0. 8.5
mmol/L, (& —TUAR| s LR FER 2K A GDM. @ 447 5% (body mass index, BMI) [15] = {ATE
1575 2 (kgim?), A FERR 4 b B B A5 36 50K 220 BMI 40 AR 44 5 (<18.5 kg/m?), 1F 4 5 (18.5~23.9
kg/m?®), FEEE(24~27.9 kg/m?), AERE=28 kg/m?). @ WLAA[16]: WEHRHAT 3 N H BT YRFEAR > 100 2.
@ YRIE[LT7]: SEURAT 3 A AR ORI A) O M . 20 e A R I OB 12 MR AR
ST BTSRRI, ARUEDCE AT = IO E(mI) < TEDRS E %(%) x 0.8 (g/m)/10 (g)-

24. G FERZE

AWEFERH SPSS 26.0 X HHEAATH AN, HAAMER . B mEEETRIRMIES 2 i,
i X s #EATS IR, (EH ¢ R R ZE 5 35 AR IS 20 A, U o (5 K (DY 2 o7 H ] BE)
BEATGEiHIER, ] Mann-Whitney A5 36 EUEAH 1] 22 57 . WO, SCIORE RE S 2 PEBDRME TS, 1 7 L st
TTGETH g, R g AT AR L. Sl 3R T 2 BB HEAT, S6 R SR 3R 4 W X A DGR R AT
i, SRIGREA Geit s ORI SR RR , 34T RS54 Logistic 22 AR B3 70 #7, KK #E o = 0.05 (XUZ).

3. &R
3.1. FFRAER GDM B & fw1E N R —R4HE

AW FTILINZ2YT 1561 4, 65 AR ATT S RAERERR, 7 E M AHRERARAER 22 103% 1496 44,
Her, 2k GDM K444 287 4, 3E GDM1209 %, GDM KRR N 19.2%. GINFIEIHZ A TR A
(31.82 +4.634) %, 36.6% M IEHNREF= 8, 7.2%MZ105H L EINHE L5 E(PCOS), 12.6%[1 5 HA
REEAGHEIRIG, 56.3%1 2 IETE MR Z BT 5 IR IR AE AR o 43 W AT 5 1 O £ B RIE 0 G0k GDM ) %
e HlN 84.4%1 15.5%. 9.7%M1 % )L AR #Z W A B XL PIANBEFR & R A A | B2
SREERERB R, fE R EKRZE, R, FEmMR. BESE. Pl URES. Bk
THEOLVE WA 1o
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Table 1. General characteristics of the research object (n = 1496)

® 1 SRR —ARHFE(n = 1496)

TiH 251 X 5 151%1(%)
(D) 31.82 +4.634
B i(cm) 163.20 +5.033
ZAFI R E (kg) 59.606 + 9.6143
ZHi BM (kg/m?) 22.3782 + 3.4477
3 HT A (k) 73.7451 + 9.4760
I3 RT BMI (kg/m?) 27.7067 + 3.4958
Z R = 38 N 18 (kg) 14.1391 + 3.3439
ZAIR(IK) 1.98 +1.06
FEIR(IX) 0.54 +0.626
B LR (g) 3312.99 + 438.483
) LIS 1R 828 (55.4%)
34575 = .
HlE 668 (44.6%)
& 287 (19.2%)
KRR FRT EH GDM
4 1209 (80.8%)
A 165 (11.0%)
o ) IEHARE 907 (60.6%)
Zif BMI 4324
A 318 (21.3%)
B fi 106 (7.1%)
AT 426 (28.5%)
B A 471 (31.5%)
1%
AB ! 165 (11.0%)
oM 434 (29.0%)
, & 1152 (77.0%)
A& IR g
5 344 (23.0%)
¥ 137 (9.2%)
=) 150 (10.0%)
ZAlE P SO FR S K% 506 (33.8%)
AF 558 (37.3%)
it 2 UL E 145 (9.7%)
Rk 200 (13.4%)
ML E#H 159 (10.6%)
v aningian|4
A AR R 675 (45.1%)
AL Al 35 (2.3%)
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Hh 175 (11.7%)
TA 61 (4.1%)
RE 12 (0.8%)
A R B
BHEA R 6 (0.4%)
B4 THe 117 (7.8%)
HAh 56 (3.8%)
o i) 1381 (92.3%)
Gges)
At 115 (7.7%)
1000 JGEAF 10 (0.7%)
1000~3000 7T 64 (4.3%)
FRENB H BN 3000~5000 7t 359 (24.0%)
5000~10,000 7& 666 (44.5%)
10,000 5 LAk 397 (26.5%)
) P 1489 (99.5%)
R
HoAt 7 (0.5%)
o & 21 (1.4%)
Rl 34 A AT E T L
5 1475 (98.6%)
i i 2 12 (0.8%)
ZAHT 3 AN H R A Il R
4 1484 (99.2%)
N = 547 (36.6%)
R AANRATH
& 949 (63.4%)
= 107 (7.2%)
R EA 2RI HLEARE(PCOS)
3 1389 (92.8%)
o HAR 5 1429 (95.5%)
KRR 225 2 \
NNy 67 (4.5%)
2 188 (12.6%)
SBER TS B BRI
& 1308 (87.4%)
" . & 842 (56.3%)
PREHTJE & SR S K A&
4 654 (43.7%)
& 232 (15.5%)
HORELT T % GDM
5 1264 (84.5%)
2 1262 (84.4%)
SRR R T GDM
4 234 (15.6%)
) P 145 (9.7%)
BEHERAEERIL
4 1351 (90.3%)
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= 77 (5.1%)
B KA K ILbE
5 1451 (94.9%)
. & 46 (3.1%)
RN R
& 1450 (96.9%)
. & 26 (1.7%)
SR AR G
& 1470 (98.3%)
= 16 (1.1%)
RERERERR
% 1480 (98.9%)
& 3 (0.2%)
R KA KK ZE
5 1493 (99.8%)
. & 7 (0.5%)
R RANGH R
i 1489 (99.5%)
& 1(0.1%)
RERET EHR
% 1495 (99.9%)

3.2. GDM ®IE RN EERE ST

RS REAS R KT 50, ] K-S #4536 (Kolmogorov-Smirnov 6 56)% FT A B 58 %7 % 18 %R T IE
BHERL, HHREERARRMIE SR W 2), Mok P BE TR, AR R RS
Hrk 56 (Mann-Whitney #:56)

RGP Z 8] B A5 GDM XA 4041, GDM 41 287 42441, 4k GDM 4 1209 #4241,
Xf 2 AR EOREAT LS R, ZAE 2200 BMIL Z2RIKE . 430007 =X, Z2 0k 8 Ml . 2210 BMI
FA AR . Z2EERL. EASER RS GDM ke, 2R AA R EMEP < 0.05). M4
AR S 27 EA PCOS. AL, 25T 3 AN H 2 WM. TR 20 B2 AR SR RS GDM
FR) R A 22 S A DL RA 5 55 35 1 (P > 0.05) (L %2 3)

Table 2. Normality test of measurement data of subjects (n = 1496)
= 2. ARMRITEERIESMRI(n = 1496)

i H Giit i P{H
FR () 0.067 <0.001
EEi(cm) 0.107 <0.001
Z1 i BMI (kg/im?) 0.060 <0.001
PR (kg) 0.095 <0.001
53 W T A4 EE (kg) 0.056 <0.001
S ET BMI (kg/m?) 0.051 <0.001
Z 4 3 I £ 2 38 04 (k) 0.063 <0.001
ZIR 0.240 <0.001
PR 0.334 <0.001
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Table 3. Influencing factors of GDM in subjects (n = 1496)

= 3. MRS E GDM ME Z(n = 1496)

e A28 P {H
R (%) -0.081 0.936
B (cm) -0.243 0.808
Z4 T BMI (kg/m?) -2.288 0.022
ZHRi A EE (kg) -2.313 0.021
S U TR (k) -0.400 0.689
A3 AT BMI (kg/m?) -0.232 0.816
FAHAA 5 38 0 1E (k) -6.040 <0.001
ZEIR(IR) -0.910 0.363
FEIR(IR) -0.218 0.828
S5 T7 =
2 I8 5
5.133 0.023
s
ZaTiT BMI 255!
LN
IEHARTE
9.373 0.025
ARE
A
i
AR
B
2.039 0.564
AB !
oM
JEEYE R G xay e
&
0.607 0.436
&
FUE P AR
Hlrp
=
K& 9.630 0.047
AR
it f LAk
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K Slib) A4
R4
Mg E
AR R
AP
o
TA
R
(EEFONIA
BE% TAEH
HoAt

19.349

0.022

AL
i
A
FKEENI AN
1000 JEEA R

13.557

1000~3000 JG
3000~5000 Jt 6.097
5000~10,000 Jt

10,000 T LA k=

<0.001

0.192

R
DUR
HAth

0.109

0.741

0.000

0.264

0.987

0.607

0.453

0.501
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RSB 2RI ELLERE(PCOS)
2=
1.299 0.254
AN
=
AR %2 277 5
HAR %4
2.669 0.102
N T A 5E
ZEIAA B 15 B A WE R
2=
0.147 0.702
iy
=
IRZERT R IR S R B R A AR
=
0.360 0.548
5
HIRWEAEZER T % GDM
&
0.992 0.319
Py

3.3. GDM #ME FHI L FE 3 logistics EYIHr

DR RA GDM ARARE, VLHRKEESIrh EG g% LNKREANEER, T2 Logistic
BT S HTaE R SR, Za i)t O] B P2 fZ T BMI > 28 kg/m? & &4 GDM [k fis [ [
(P < 0.05), 4RI SCACREEE AR FEAE K DA E AN AE A3 2 & 22 GDM (AR K & (P < 0.05),
BARNE L WLE 4.

Table 4. Multivariate logistic regression analysis of the factors affecting GDM
Fz 4. AR RE GDM EIME RAIZE & Logistic [E)35 47

WiH B PR IR ZE Wald P OR 95%Cl

o377 R B —0.340 0.138 6.033 0.014 0.712 0.543~0.934

24 kg/m?<Z i

BMI < 27.9 kg/? —0.146 0.168 0.752 0.386 0.864 0.622~1.201

Z4 77 BMI < 18.5 kg/m? 0.041 0.229 0.032 0.858 1.042 0.665~1.633
Z4 T BMI > 28 kg/m? -0.722 0.242 8.927 0.003 0.486 0.303~0.780

AR R A 0.319 0.336 0.900 0.343 1.376 0.712~2.658

AR E R 0.100 0.317 0.100 0.751 1.105 0.594~2.056

SACTE R AR 0.122 0.237 0.265 0.606 1.130 0.710~1.799

Wjﬁ%’?ﬁf\f L 0.593 0.262 5.141 0.023 1.810 1.084~3.021
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B 15 A ok Al 0.326 0.338 0.928 0.335 1.385 0.714~2.689
PR B AMEZES  —0.330 0.328 1.011 0.315 0.719 0.378~1.368
BV ATA —0.496 0.400 1.538 0.215 0.609 0.278~1.334
HRMb 2 15 9 2 ] R G 0.005 0.266 0.000 0.985 1.005 0.596~1.694
PO R TR A S 5t -0.074 0.489 0.023 0.880 0.929 0.356~2.423
B2 15 T -0.191 0.301 0.400 0.527 0.826 0.458~1.492
BRI TS AR B -1.229 0.672 3.341 0.068 0.293 0.078~1.093
ST N H At ER Y 0.178 0.432 0.169 0.681 1.194 0.512~2.788
B T 0.707 0.237 8.930 0.003 2.028 1.275~3.224

4. #ig

4.1. GDM & f&1gn

GDM J& & 4 ] Lo PR L SR IR A AR, 0 EARE O MU A 0 75 SR 3G B 5% R KPR
TP WA A, R A BAR BRI BN 4%, B4 MA TR, G SR, GDM WKL S5iEfE
. RS AHK[18]. EAAFMIX GDM HIRBEARKZES, LHLHTNIHESRER,
GDM IR IR LN 19.65% [19], —Tixf E R T IX 23869 & 22K & B, GDM HIA R R EIA 26.2%
[10], AHHETIFRIX 786 4 ZABHATHIHE R, GDM [HRRHRLIN 16.24% [20]. AVH7E, GDM
MIRIBEN 19.2%, HLGFME SN IS RARIL, H5. B8, WESRIT RN, Wi
RIBIRTT, X ATRESE GDM KR KB 1K 2 o (HZHE 7 W1 GDM R R A4k T4 m K, 1 af
RE LI I, AR EBORRIH G LR AALSE R A K.

4.2. GDM NHEXEESH

PUERF A RIE ) GDM EfE R R £ [10] [12] [21], £ A4ER > 35 % . HRRME RS . 2l
HEUEME . AARZ L BE 2 RINRLIEIE . RAMBAEBARERZR . BRI T4 R 2R, GDM
MRAESZT BMIL Z2RITAEREN . R EEINE R 2807, Z2ar o g, Z2ampil, F
SR ZHHEYVIRR(P <0.05), MiHALMALEHE. BREAARES L, FRERELRIFES
(P>0.05). IXH]BES AW AL NI TN GERFRBNG L, IS <35 Z %A & ik 79.3%.

% [K & Logistic [543 M7 7, #1572 A 22§ BMI > 28 kg/m? #2& % 4= GDM FIAh ST G 16 [ & (P < 0.05).
AR, WAEKET GDM, HIRAE ™ TR aT I Kt b2 B0, [Fe, T Res 1 = Dhae
F, 23 GDM Z2Ef|E "R m[22] [23]. EAM#EALE 2003 T K I[24], i1 E B2 S5
GDM RAMBEER K, XEGAH M IHE LS FAR . 2257 BMI 5, GDM KAMMERBA, AR
JRZHT BMI > 28 kg/m? & GDM &A= AT S [ 3 R A AT B AR R R KRN St R g o G
W CREEY), XEEHERERENEY, IR HSER . B 20T L B o WA AR
BTG 7 R 7 AN M P 1, A0 B ER 1 R BRI T TR B 355 5% 5 X i) g 4H MR IO B 2%, LA R AR TR
By AR, M2 5 k4 GDM [25].

[}, 2 DK 2% Logistic [B1A 45 58 S, Z 1A ) SCAGFR BEAII 042 J DA R (R H A3k 1 /2 & A4: GDM
FIRA PR (P < 0.05). — TN s S IR 27 I (R 25 7R [25], AN IR] SO REFEE 28400 1) vl £ (e 4 5 i [
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RAA RALIRGS R R A A Gttt 257, IF BB SRR ISR, AN RAEYRES J5 (1 5 A XU W 2
o FTRE H o P 22 i S 3 i 2 AR A2 SR 2 S R AR AR I RR AR 55, IR T 3R RIRA
BRIy, AT AR XS5 RAE S B . 3830 DA 5 R0 I 2 ST 0 45 7y T A ) TEAf vk
S, et B B AIG LI RE[26] [27] [28]. AR, JEAEAEINTT A2, 4 XA 3 2 B f R0 URALAN
BRI, XA RERAH T BRI R GDM PRI LRI R 1 R AL [29] -

4.3. GDM X iR /2

AHFFLRETR, 9.7%M 2 L AER A2 W BA E L. AN RIERESRIC BB RHL 75
i, FARAEZE. MARRR. TEBR. BEER. BE)URMEESE. K& GDM 2410 B & R Ik
JE o WU SN R 7 [ 2B A B R 3 T AR R 4 GDM [W424A[30], (AT S 32 MhA RAEHRES ) -

5. g5

AT 240 GDM KR AR N 19.2%, HkAE 5Z0HT BMI > 28 kg/mP. Z2 1 () SC AR B 2 IR R 3 1)
e, FR AR SR, BEXRJLBRAERN9.7%. Kk, FHEiAMEH GDM fK 4N N Z 7% & .
FE BMI I TE A 1) e PR 2w BB I P R 8 hniE sh A5 T7 SN R E R R VEE . AR, RNK
PRI R AL, /> GDM KAEMGRIE R . X OWZ2R4id, NS0k Hik f 2 m .

R FIREARER N, FAR GREMCHILAREE B FEH PR, G KA S
ITHLit s, CIESIRIARNE. FN, AEFFRMNNBEEEAR IR BT s BN . Rk
WEFE,  NAZ%% RN AT e PR K 1 R R N A 5

E&WH
2R 48 B= 24 A RHE R R R 350 H (202114030719) -
BE K
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