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ABSTRACT

Objectives: To determine prevalence of gestational diabetes (GDM) among Thai pregnant women
who were at lower risk for GDM and determine possible associated factors.

Materials and Methods: A total of 292 pregnant women who had lower risk for GDM who started
antenatal care before 20 weeks of gestation were included. All women received GDM screening
and diagnosis with 50-g glucose challenge test and 100-g oral glucose tolerance test. Data were
extracted from medical record, including baseline characteristics, obstetric data, GDM screening
and diagnosis, and pregnancy outcomes. Prevalence of GDM was estimated. Various
characteristics and pregnancy outcomes were compared between women with and without
GDM. Logistic regression analysis was performed to determine independent risk factors
associated with GDM adjusted for potential confounders.

Results: Mean age was 24.6 years and 59.2% were nulliparous. Mean body mass index (BMI) was
20.1 kg/m? and 22.9% were underweight. GDM was diagnosed in 36 women, corresponding to
a prevalence of 12.3%. Of them, 8.2% were diagnosed before 24 weeks (early-onset) and 4.1%
after 24 weeks (late-onset). Early-onset GDM contributed to 66.7% of GDM cases. GDM women
had significantly higher age (p = 0.041) and BMI (p = 0.016) than those without GDM. Women
who were > 25 - 29 years were significantly more likely to have GDM than those of < 25 years
(relative risk 1.91, 95% confidence interval 1.02-3.57, p = 0.041). The only independent associated
factor associated with GDM was maternal age of > 25 - 29 years (adjusted odds ratio 2.21, 95%
confidence interval 1.07-4.57, p = 0.032).

Conclusion: Prevalence of GDM among women with lower risk was 12.3%. Independent associated
factor was maternal age of > 25 - 29 years.

Keywords: gestational diabetes, low risk, maternal age, risk factors, pregnancy outcomes.

Correspondence to: Dittakarn Boriboonhirunsarn, M.D., M.FH., FPh.D., Department of Obstetrics and
Gynaecology, Faculty of Medicine Siriraj Hospital, Mahidol University, Bangkok 10700, Thailand.
E-mail: dittakarn.bor@mahidol.ac.th

Received: 7 September 2021, Revised: 14 November 2021, Accepted: 24 November 2021

VOL. 30, NO. 5, SEPTEMBER 2022 Sirirat S, et al. Prevalence of Gestational Diabetes Mellitus among Women
with Lower Risk for Gestational Diabetes in Siriraj Hospital

313



AINYNUBIMISIUININUIUSHNATTI I URATAAANNFENEIAANITAANISILU

WINUUUZFIIATS T

AI5504 AT5R, WINA 15299RIAA, iNgNyval g, Agnius uSysaAsyans
UNARER

omm.la‘ AR OANHIAIINTNTBNN I I Ciamesr AR NA a9 I
sapass

Saquazisns: naAnm luassidnudeessen niinn s UYL mzmﬁﬂrﬁ@mmnﬂﬁﬁﬂ'@u@7&/
P73 20 LA S11491 292 798 AAFAIATSIRIAEUMNTATIAAANIBIUALITIAS BN DAL I ARSI aEAT 50-g
glucose challenge test az 100-g oral glucose tolerance test AMNAINNINNIEAN Vi’inﬁj‘tnﬂ%@um’mwﬂi?ﬁmﬂu
me mmwumu TYANWNGAAIANT mvmmm@mnmm@ L ARASEN 1AL I UEAIATTST UASHATEINIS
RaR39T FMTLs TR NN BN I U AIATET WAV NI yumsmmmmm sENINaaTARTIIT
ﬁu@371/’ﬁn7954u77/797wmmm:rm N TaiATEdAaLas logistic regression analysis iatszidiuladendsasanas
T T O el

wan1sAnm:  amsaeAssiietgiady 24.6 1 uazfesas 59.2 1lunisAsenniuusn ARAEATINIAN I
20.1 nn/sf uazieeaz 22.9 Simsinandunnt wun s asReA s luanTaIATs 36 718 AnluAagn
Soens 12.3 luasssnssiaing1s feuaz 8.2 mmmf?ﬁ%”zm70::41/’;1/79’;uwmzm‘%mm"lﬁn’mmgmm‘r24 dinrni
(early-onset) uasfesiaz 4.1 adelavasengasad 24 d1la i (late-onset) ngu early-onset Anwlufasias 66.7 184
AFRAA IR IR T YA TsaATerdENy > 25 - 20 T ANz unizRIAT g
nzv’.ums/ < 25 T agelviu @Aty nNaia (relative risk 1.91, 95% confidence interval 1.02-3.57, p = 0.041) ffasenden
FdAtydmsunnian s EaRss A 818 > 25 - 29 1l (adjusted odds ratio 2.21, 95% confidence
interval 1.07-4.57, p = 0.032)

agil: mvmnfﬂmmo%mmvwmvmzqmm“lum?ﬁﬁmmLﬁmﬁmmmﬁmmo AU UL
ms/zvv 12.3 ThaeideidAydmsumaian s mnzsass luaasatnAsassen mian LA
guzsanssr 1A a1g > 25 - 20 11

FEIATY: N1ISLINIUIENINENATIT AINAENET B8 TTASENFEN NAANET89N1959AT9T

314  Thai J Obstet Gynaecol VOL. 30, NO. 5, SEPTEMBER 2022



Introduction

Gestational diabetes mellitus (GDM) is one of the
most common medical complications during pregnancy
which can lead to various maternal and neonatal
complications™. Prevalence of GDM has increased
worldwide partly due to the epidemic of overweight and
obesity™®. Most international medical organizations
recommend GDM screening for all pregnant women
(universal screening) during 24-28 weeks of gestation
but earlier screening might be considered among women
at higher risk(. On the other hand, a selective, risk-
based screening approach is used by some others®".
Common risk factors for GDM include age of > 25 to
> 35 years, overweight or obesity (body mass index (BMI)
> 25 kg/m?), family history of DM, GDM or macrosomia
in previous pregnancy!%7%8),

Previous studies reported that selective GDM
screening among high-risk women could miss up to one-
sixth of GDM cases. Among low-risk women, reported
prevalence of GDM varied between studies from 2.4%
to 14%, depending on study population, risk definition,
and screening methods® ® 9. These women with
undiagnosed GDM would receive inadequate treatment
and could result in increased risk of GDM-related adverse
pregnancy outcomes.

According to current guideline, a universal GDM
screening is offered to all pregnant women attending
antenatal care clinic at Siriraj Hospital, using a 2-step
approach with 50-g glucose challenge test (GCT) and
100-g oral glucose tolerance test (OGTT). This results
in overall GDM prevalence of approximately 20%.
However, GDM prevalence in pregnant women with lower
risk has not been evaluated systematically. The results
could provide more understandings regarding the risk
and associated factors of GDM among this group of
women. This could also help further grading of GDM
risks and improving screening strategy and care of these
women in the future.

Therefore, the primary objective of this study was
to determine prevalence of GDM among Thai pregnant
women who had lower risk for GDM. In addition, possible
associated risk factors for GDM in this group of women
were evaluated and pregnancy outcomes were compared
between women with and without GDM.

VOL. 30, NO. 5, SEPTEMBER 2022

Materials and Methods

A cross-sectional study was conducted after
approval from Siriraj Institutional Review Board. A total
of 292 singleton pregnant women who were at lower risk
for GDM who started antenatal care before 20 weeks of
gestation were included. In Siriraj Hospital, pregnant
women were considered at high-risk for GDM if the
women were > 30 years, had family history of DM, had
BMI = 25 kg/m?2, had previous GDM, history of
macrosomia, unexplained fetal death, or hypertension™.
Sample size was calculated from estimated prevalence
of GDM of 15%. At 95% significance level and 4.5%
acceptable error, at least 267 women were required
including 10% loss.

Allwomen received GDM screening and diagnosis
according to institutional guideline. A 50-g GCT was used
as a screening test with 140 mg/dL cut-off value and a
100-g OGTT was used for GDM diagnosis using
Carpenter and Coustan criteria. Screening was offered
at first antenatal visit and repeated at 24-28 weeks of
gestation if initial test results were normal™. Women
diagnosed with GDM received nutritional counseling and
advice on behavioral modification. Fasting and/or 2-hour
postprandial plasma glucose were used for follow-up and
evaluation of glycemic control with the cut-off levels of <
95 mg/dL and < 120 mg/dL, respectively. Insulin therapy
was initiated when glycemic control was inadequate.
Labor and delivery care were provided according to
institutional guideline.

Data were extracted from medical records,
including baseline characteristics, obstetric data, GDM
screening and diagnosis, and pregnancy outcomes.
Prevalence of GDM was estimated. Early-onset GDM
was defined as GDM diagnosed before 24 weeks and
late-onset GDM were those diagnosed at > 24 weeks.
Pre-pregnancy BMI was estimated from self-reported
pre-pregnancy weight or weight before 14 weeks and
measured height. BMI were categorized into underweight
(< 18.5 kg/m?) and normal weight (18.5 - 24.9 kg/m?)
according to Institute of Medicine recommendation.
Gestational weight gain was also categorized according
to Institute of Medicine (IOM) recommendation as well('),
Newborn infants were classified by birth weight and
gestational age into small for gestational age (SGA),
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appropriate for gestational age (AGA), and large for
gestational age (LGA), using cut-off at 10" and 90"
percentile according to World Health Organization (WHO)
birth weight percentile calculator, based on data from the
same population(™,

Descriptive statistics were used to describe various
characteristics, including mean, standard deviation,
number, and percentages as appropriate. Student t test
and chi square test were used to compare characteristics
between women with and without GDM as appropriate.
Relative risk (RR) and 95% confidence interval (Cl) was
estimated for assessing association between various

characteristics and GDM. Logistic regression analysis
was performed to determine independent risk factors
associated with GDM adjusted for potential confounders
and adjusted odds ratio (OR) was estimated. A p value
of < 0.05 was considered statistically significant.

Results

A total of 292 pregnant women who were at lower
risk for GDM were included. Baseline characteristics of
the women are shown in Table 1. Mean age was 24.6
years and almost 60% were nulliparous. Mean BMI was
20.1 kg/m? and 22.9% were underweight.

Table 1. Baseline characteristics of pregnant women (n = 292).

Characteristics

Mean age + SD (years)

Mean BMI + SD (kg/m?)

Nulliparous

BMI category
Underweight

Normal weight

246+3.1
201:23
173 (59.2)

67 (22.9%)
225 (77.1%)

SD: standard deviations, BMI: body mass index

All women received GDM screening and
diagnosis according to institutional guideline and the
results are shown in Table 2. Mean gestational age
(GA) at first and second screening were 9.5 and 25.9
weeks, respectively. GDM was diagnosed in 36 women,
corresponding to a prevalence of 12.3%. Of them, 8.2%
were diagnosed before 24 weeks (early-onset) and
4.1% after 24 weeks (late-onset). Of early-onset GDM

Table 2. GDM screening and diagnosis (n = 292).

50% were diagnosed in first trimester (4.1% of all
women) and none of these cases had any sign or
symptoms of long-term diabetic complications. Early-
onset GDM contributed to 66.7% of GDM cases. Mean
GA at diagnosis of early- and late-onset GDM were 10.8
and 27.7 weeks, respectively. All GDM cases had well-
glycemic control by nutritional therapy that none
required insulin therapy.

GDM screening and diagnosis

Mean GA at first screening + SD (weeks)
Mean GA at second screening = SD (weeks)
GDM diagnosis
No GDM
GDM
Early-onset GDM (GA < 24 weeks)
Late-onset GDM (GA = 24 weeks)
Mean GA at second screening + SD (weeks)
Early-onset GDM (n = 24)
Late-onset GDM (n = 12)

9.5+37
259+15

256 (87.7%)
36 (12.3%)
24 (8.2%)
12 (4.1%)

10.8+25
277 £2.4

GDM: gestational diabetes mellitus, GA: gestational age, SD: standard deviations
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Comparison of various characteristics were made
between those with and without GDM and the results
are presented in Table 3. GDM women had significantly
higher age (p = 0.041) and BMI (p = 0.016) than those
without GDM. Women who were > 25 - 29 years were

significantly more likely to have GDM than those of <25
years (RR 1.91, 95%CI 1.02-3.57, p = 0.041). Women
whose BMI were normal had higher risk of GDM than
those who were underweight, but without statistical
significance (RR 2.38, 95%Cl 0.87-6.49, p = 0.071).

Table 3. Comparison of characteristic between pregnant women with and without GDM.

Characteristics No GDM GDM RR (95%Cl) p value
n =256 n=36
Mean age + SD (years) 24.4+32 256+2.4 - 0.043
Mean BMI + SD (kg/m?) 20.0+2.3 21.0x2.1 - 0.016
Parity 0.333
Nulliparous (n = 173) 149 (86.1%) 24 (13.9%) 1.0

Multiparous (n = 119) 107 (89.9%)
Age group
< 25 years (n = 160) 146 (91.3%)
> 25 - 29 years (n = 132) 110 (83.3%)
BMI category
Underweight (n = 67) 63 (94.0%)

Normal weight (n = 225) 193 (85.8%)

12 (10.1%) 0.73 (0.38-1.40)

0.041
14 (8.7%) 1.0
22 (16.7%) 1.91 (1.02-3.57)

0.071
4 (6.0%) 1.0

32 (14.2%) 2.38 (0.87-6.49)

GDM: gestational diabetes mellitus, RR: relative risk, Cl: confidence interval, SD: standard deviations, BMI: body mass index

Table 4 shows comparison of pregnancy
outcomes between the 2 groups. GA at delivery was
comparable and gestational weight gain was slightly
lower among GDM women. Route of delivery was

comparable between the 2 groups. Mean birth weight
were comparable and rate of LGA was only slightly
higher among GDM women. Other neonatal outcomes
were comparable.

Table 4. Comparison of pregnancy outcomes for pregnant women with and without GDM.

Characteristics No GDM GDM p value
n =256 n =36
Mean GA at delivery + SD (weeks) 38.1+14 38415 0.352
Mean gestational weight gain + SD (kg) 15447 13.8+4.6 0.060
Gestational weight gain category 0.091

Normal

Inadequate

Excessive
Route of delivery

Vagina delivery

Primary cesarean section

Repeat cesarean section

Normal weight (n = 225)
Preterm delivery
Preeclampsia
Mean birth weight + SD (g)
Birth weight category

AGA

SGA

LGA

93 (36.3%) 13 (36.1%)
13 (36.1%)

10 (27.8%)

54 (21.1%)
109 (42.6%)

0.464
174 (68.0%) 24 (66.7%)
67 (26.2%) 8 (22.2%)
15 (5.9%) 4 (11.1%)
193 (85.8%) 32 (14.2%)
21 (8.2%) 2 (5.6%) 0.581
9 (3.5%) 0 (0%) 0.253
3,022.4 + 425.2 3,086.9 + 455.7 0.399
0.843

205 (80.1%) 28 (77.8%)
17 (6.6%) 2 (5.6%)

34 (13.3%) 6 (16.7%)

VOL. 30, NO. 5, SEPTEMBER 2022

Sirirat S, et al. Prevalence of Gestational Diabetes Mellitus among Women 317
with Lower Risk for Gestational Diabetes in Siriraj Hospital



Table 4. Comparison of pregnancy outcomes for pregnant women with and without GDM. (Cont.)

Characteristics No GDM GDM p value
n =256 n=36
Asphyxia 7 (2.7%) 3(8.3%) 0.112
Phototherapy 35 (13.7%) 4 (11.1%) 0.799
Neonatal hypoglycemia 6 (2.3%) 2 (5.6%) 0.269
NICU admission 6 (2.3%) 0 (0%) 1.000

GDM: gestational diabetes mellitus, SD: standard deviations, AGA: appropriate for gestational age, SGA: small for gestational age, LGA: large for gestational age, NICU: neonatal intensive

care unit

Logistic regression analysis was performed to
determine independent risk factor for GDM adjusted for
potential confounders and the results are presented in
Table 5. The only independent factor associated with

GDM among these women was maternal age of > 25
- 29 years (adjusted OR 2.21, 95%CI 1.07-4.57, p =
0.032). Parity and BMI status were not significantly
associated with GDM.

Table 5. Logistic regression analysis to determine independent risk factor for GDM adjusted for potential confounders.

Risk factors

Adjusted OR (95%Cl) p value

Parity
Nulliparous
Multiparous

BMI
Underweight
Normal weight

Age group
< 25 years

> 25-29 years

1.0
0.63 (0.30-1.33) 0.225

10
2.57 (0.87-757) 0.088

1.0
2.21 (1.07-4.57) 0.032

GDM: gestational diabetes mellitus, OR: odds ratio, Cl: confidence interval, BMI: body mass index

Discussion

The result of this study showed that prevalence
of GDM among pregnant women with lower risk for
GDM was 12.3%. This was relative higher than what
was reported from other studies® '%. A nationwide study
in Turkey reported GDM prevalence of 4.5% in low-risk
women(®.  Another study in France reported GDM
prevalence among women without any risk factor was
as low as 2.4% that the authors suggested that
screening tests could be avoided in low-risk women®.
A study among low-risk pregnant women over 25 years
in Malaysia showed GDM prevalence of 14%®.
Differences in the reported prevalence might possibly
due to differences in population characteristics and their
baseline risk, definition of GDM risk factors, and
screening strategies and approaches. The results of
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this study also showed that GDM was diagnosed at
< 24 weeks in majority of cases. This was similar to a
recent report from the same institution that early-onset
GDM accounted for majority (65.9%) of all GDM®.
From logistic regression analysis, women who
were > 25 - 29 years were twice likely to have GDM
compared to those < 25 years (adjusted OR 2.21).
Similar to other previous studies, increasing age has
been related to the increase in GDM 1519 A recent
systematic review reported that GDM risk exhibited a
linear relationship with maternal age (increase by
12.74% for each year)"). Another recent study in China
also reported that the risk of GDM increased by an
average of 8% for every 1 year of maternal age'®. Pre-
pregnancy BMI has been consistently associated with
GDM, especially overweight and obesity(" 8 10.16.19),
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However, in this study, having normal BMI did not
significantly increase the risk of GDM compared to those
who were underweight.

Pregnancy outcomes were comparable between
women with and without GDM. Gestational weight gain
among GDM women tend to be lower and less likely to
have excessive weight gain. This was similar to other
reports from the same institution* 29, Lower weight
gain in GDM women could possibly due to intensive
counseling and monitoring, as well as increased
awareness of the women themselves. Rate of LGA was
only slightly higher in GDM women without statistical
significance. However, the rate was lower than those
previously reported among GDM with at least 1 risk
factor of more than 20%* 2%, The results were similar
to previous report that these GDM among low-risk
women seemed to be milder and less likely to have
perinatal complications®. However, if these women
with lower risk were not screened and GDM was
missed, adverse preghancy outcomes could increase
from not receiving adequate treatment. Even GDM
cases among low-risk women were milder, benefits of
treatment of mild GDM have been established and
pregnancy outcomes could improve®",

Some limitations should be addressed. Sample
size might be limited for subgroup analysis and some
outcomes were infrequent that preclude further detailed
analysis. Only clinical and personal risk factors were
evaluated. Effects of treatment provided on pregnancy
outcomes could not be measured. Further, larger
studies are still needed to elucidate the importance of
GDM screening in women with lower risk. Other
biological, genetic, and other possible risk factors
should be further evaluated and measures to improve
pregnancy outcomes should be investigated. The
results can also be used as a baseline information for
future development of risk scoring system for women
with different risk profiles.

Taken together, current approach of universal
screening started early in pregnancy is seem to be
reasonable and should be continued. As being Asian
has been reported to be a high-risk population:2. Thai
women could also considered as such and every
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woman should receive appropriate GDM screening.
Universal screening can detect considerable proportion
of GDM in women with lower risk and, of them, two-
thirds of cases could be diagnosed early in pregnancy.
Although GDM cases seem to be milder and adverse
pregnancy outcomes did not differ significantly from
those without GDM, early identification and treatment
could help minimize related adverse outcomes of these
women.

Conclusion

In conclusion, prevalence of GDM among women
with lower risk for GDM was 12.3%. The only
independent factor associated with GDM among low-
risk women was maternal age of > 25 - 29 years.
Pregnancy outcomes were comparable between those
with and without GDM.

Potential conflicts of interest
The authors declare no conflicts of interest.

References

1. American College of Obstetricians and Gynecologists.
Committee on Practice Bulletins-Obstetrics. Practice
Bulletin No. 190: Gestational diabetes mellitus. Obstet
Gynecol 2017;131:e49-64.

2. American Diabetes Association. Standards of Medical
Care in Diabetes. Diabetes care 2020;43(Supplement
1):514-31.

3. Hod M, Kapur A, Sacks DA, Hadar E, Agarwal M, Di
Renzo GC, et al. The International Federation of
Gynecology and Obstetrics (FIGO) Initiative on
gestational diabetes mellitus: A pragmatic guide for
diagnosis, management, and care. Int J Gynaecol
Obstet 2015;131 Suppl 3:5S173-211.

4. Denney JM, Quinn KH. Gestational diabetes:
underpinning principles, surveillance, and management.
Obstet Gynecol Clin North Am 2018;45:299-314.

5.  Miailhe G, Kayem G, Girard G, Legardeur H, Mandelbrot
L. Selective rather than universal screening for
gestational diabetes mellitus? Eur J Obstet Gynecol
Reprod Biol 2015;191:95-100.

6. Pintaudi B, Di Vieste G, Corrado F, Lucisano G,
Pellegrini F, Giunta L, et al. Improvement of selective
screening strategy for gestational diabetes through a
more accurate definition of high-risk groups. Eur J
Endocrinol 2014;170:87-93.

Sirirat S, et al. Prevalence of Gestational Diabetes Mellitus among Women 319

with Lower Risk for Gestational Diabetes in Siriraj Hospital



10.

1.

12.

13.

320

Corrado F, Pintaudi B, Di Vieste G, Interdonato ML,
Magliarditi M, Santamaria A, et al. Italian risk factor-
based screening for gestational diabetes. J Matern
Fetal Neonatal Med 2014;27:1445-8.

Farrar D, Simmonds M, Bryant M, Lawlor DA, Dunne
F, Tuffnell D, et al. Risk factor screening to identify
women requiring oral glucose tolerance testing to
diagnose gestational diabetes: A systematic review and
meta-analysis and analysis of two pregnancy cohorts.
PLoS One 2017;12:e0175288.

Kalok A, Peraba P, Shah SA, Mahdy ZA, Jamil MA,
Kampan N, et al. Screening for gestational diabetes in
low-risk women: effect of maternal age. Horm Mol Biol
Clin Investig 2018;34.

Aydin H, Celik O, Yazici D, Altunok C, Tarcin O, Deyneli
O, et al. Prevalence and predictors of gestational
diabetes mellitus: a nationwide multicentre prospective
study. Diabet Med 2019;36:221-7.
Sunsaneevithayakul P, Boriboohirunsarn D,
Sutanthavibul A, Ruangvutilert P, Kanokpongsakdi S,
Singkiratana D, et al. Risk factor-based selective
screening program for gestational diabetes mellitus in
Siriraj Hospital: result from clinical practice guideline.
J Med Assoc Thai 2003;86:708-14.

Rasmussen KM, Yaktine AL, ed. Weight gain during
pregnancy: Reexamining the guidelines. Washington,
DC: The National Academies Press; 2009.
Mikolajczyk RT, Zhang J, Betran AP, Souza JP, Mori R,
Gulmezoglu AM, et al. A global reference for fetal-
weight and birthweight percentiles. Lancet
2011;377:1855-61.

Thai J Obstet Gynaecol

14.

15.

16.

17.

18.

19.

20.

21.

Boriboonhirunsarn D, Sunsaneevithayakul P, Pannin
C, Wamuk T. Prevalence of early-onset GDM and
associated risk factors in a university hospital in
Thailand. J Obstet Gynaecol 2021;41:915-9.

Kahveci B, Melekoglu R, Evruke IC, Cetin C.The effect
of advanced maternal age on perinatal outcomes in
nulliparous singleton pregnancies. BMC Pregnancy
Childbirth 2018;18:343.

Guo F, Yang S, Zhang Y, Yang X, Zhang C, Fan J.
Nomogram for prediction of gestational diabetes
mellitus in urban, Chinese, pregnant women. BMC
Pregnancy Childbirth 2020;20:43.

LiY, Ren X, He L, Li J, Zhang S, Chen W. Maternal age
and the risk of gestational diabetes mellitus: A
systematic review and meta-analysis of over 120 million
participants. Diabetes Res Clin Pract 2020;162:108044.
Han 'Y, Tong M, Jin L, Yu J, Meng W, Ren A, et al.
Maternal age at pregnancy and risk for gestational
diabetes mellitus among Chinese women with singleton
pregnancies. Int J Diabetes Dev Ctries 2021;41:114-20.
D’'Souza R, Horyn |, Pavalagantharajah S, Zaffar N,
Jacob CE. Maternal body mass index and pregnancy
outcomes: a systematic review and metaanalysis. Am
J Obstet Gynecol MFM 2019;1:100041.
Boriboonhirunsarn D, Pannin C, Wamuk T. Risk of LGA
in pregnant women with different GDM status and risk
profiles. Int J Diabetes Dev Ctries 2021;41:511-7.
Landon MB, Spong CY, Thom E, Carpenter MW, Ramin
SM, Casey B, et al. A multicenter, randomized trial of
treatment for mild gestational diabetes. N Engl J Med
2009;361:1339-48.

VOL. 30, NO. 5, SEPTEMBER 2022



