
Complications and risk factors of early-onset versus 
late-onset gestational diabetes mellitus

A cohort study from Saudi Arabia

Salhah S. Alsulami, MD, MBBS, Kholoud A. Ghamri, MD, MBBS. 

703

ABSTRACT

المرتبطة  المضاعفات  مقارنة  خلال  من  المناقشة  هذه  في  الأهداف:للمساهمة 
للأمهات   )GDM( المتأخر  الحمل  سكري  )مقابل(  مقابل  المبكر  بالتشخيص 
والرضع  لتوفير البيانات الأساسية التي قد توجه التغييرات المستقبلية في التوصيات 

الحالية للفحص.

مقابل  المبكر  السكري  والمضاعفات لمرض  الخطر  الدراسة عوامل  تقارن  المنهجية: 
مقارنة  تمت  السعودية.  العربية  المملكة  من  مجموعة  في  المتأخر  التشخيص 
المتغيرات السابقة للولادة، والفترة المحيطة بالولادة، وبعد الولادة، وحديثي الولادة 
بين مجموعات سكر الحمل GDM التي تم تشخيصها مبكرًا مقابل مجموعات 
GDM التي تم تشخيصها مؤخرًا باستخدام المعلومات التي تم جمعها من سجلات 

مستشفى المريض.

الجسم  المبكر مؤشر كتلة   GDM لتشخيص  الهامة  المؤشرات  النتائج: تضمنت 
 GDM قبل الحمل. بالإضافة إلى ذلك، ارتبط التشخيص المبكر لـ GDM وتاريخ
الجنين  وموت  الحمل(  تسمم  )قبل  الارتعاج  بمقدمات  الإصابة  معدل  بارتفاع 
مبكرًا  تشخيصه  تم  والذي   ،GDM بـ  المصابات  النساء  احتاجت  الرحم.  داخل 
إلى التحكم في نسبة السكر في الدم، مثل إعطاء الأنسولين والميتفورمين والتحكم 
بالنظام الغذائي. وفقًا لتحليل الانحدار اللوجستي، كان وزن الجنين عند الولادة 
ومؤشر كتلة الجسم بعد الولادة أعلى بشكل ملحوظ في مجموعة GDM التي 
من  الحمل  تسمم  قبل  وما  الأنسولين  إلى  الحاجة  كانت  مبكر.  وقت  في  ظهرت 

.GDM العوامل المهمة المرتبطة بالتشخيص المبكر لـ

النساء  لدى  المبكر  للفحص  الحاجة  إلى  الحالية  النتائج  تؤكد   ، لذلك  الخلاصة: 
 ، GDM الحوامل اللواتي يعانين من ارتفاع مؤشر كتلة الجسم قبل الحمل وتاريخ
حيث اظهرت الدراسة أن أولئك الذين لديهم GDM في وقت مبكر أكثر عرضة 

للعلاج بالأنسولين وأكثر عرضة للإصابة بما  قبل تسمم الحمل.  

Objectives: To contribute to this discussion by comparing 
the complications associated with early-diagnosed versus 
(vs.) late-diagnosed gestational diabetes mellitus (GDM) 
for mothers and infants in order to provide baseline 
data that might guide future changes in the current 
recommendations for screening.

Methods: The study compares the risk factors and 
complications for early- vs. late-diagnosed GDM 
in a cohort from Saudi Arabia. Prenatal, perinatal, 
postpartum, and neonatal variables were compared 
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between the early vs. late-diagnosed GDM groups using 
information gathered from the patient’s hospital records. 

Results: Significant predictors of early-diagnosed 
GDM included pregestational BMI and GDM history. 
Additionally, early diagnosis of GDM was linked to a 
higher incidence of pre-eclampsia and intrauterine fetal 
death. Women with early-diagnosed GDM also required 
more glycemic control interventions, like administering 
insulin and metformin and controlling their diet. The 
fetal birth weight and postpartum BMI were significantly 
higher in the early onset GDM group. The need for 
insulin and pre-eclampsia were significant factors linked 
to an early diagnosis of GDM, according to a logistic 
regression analysis. 

Conclusion: Therefore, the current findings emphasize 
the need for early screening in pregnant women with 
high pregestational BMI and a history of GDM and 
show that those with early-onset GDM more likely to 
need insulin therapy and be at a higher risk of developing 
pre-eclampsia. 

Keywords: maternal complications, macrosomia, pre-
eclampsia, early onset, gestational diabetes mellitus, 
cohort study, late onset.
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Carbohydrate intolerance that is discovered during 
pregnancy and can range in severity is known 

as gestational diabetes mellitus (GDM), a common 
pregnancy complication.1 The worldwide prevalence 
of GDM was 10.1% in 2019 according to a meta-
analysis and systematic review, with a moderate 27% 
heterogeneity found between the included studies.2 
Overall, the reported prevalence is highly variable, 
ranging from 1% to 28%, and is influenced by a number 
of variables, including the diagnostic screening criteria 
used, the population’s age and ethnic backgrounds, 
lifestyle factors, and the prevalence of obesity/
overweight and type 2 diabetes mellitus.3 The diagnosis 
of GDM in pregnant women is important, as maternal 
blood glucose levels have been found to be associated 
with to a number of negative outcomes for both 
mothers and their unborn children, including cesarean 
section, pre-eclampsia, preterm labor, and neonatal 
birth weight and percent body fat.4 The evolution of 
coronary artery disease and type 2 diabetes mellitus are 
2 long-term complications of GDM in the mother that 
have received particular attention in previous studies.5,6 
With regard to the long-term fetal outcomes, one study 
reported that GDM was linked to obesity and glucose 
tolerance in the children.7 Treating GDM between 24 
and 31 weeks of gestation has been shown to significantly 
lower the risk of shoulder dystocia, fetal overgrowth, 
hypertensive disorders, and cesarean delivery, according 
to an intervention study.8 Similarly, in pregnant women 
with GDM use of dietary modifications, regular glucose 
checks, and insulin treatment from 24 to 34 weeks 
reported lower occurrence of perinatal complications, 
better postpartum quality of life, and lower rates of 
depression according to an interventional study.9 
Thus, early detection and management of GDM may 
be helpful in avoiding negative outcomes for both 
the mother and the fetus. The first diagnostic criteria 
of GDM were issued in 1964 and was based on the 
measurement of oral glucose tolerance.10 Since then, it 
has undergone a number of modifications, but the oral 
glucose tolerance test (OGTT) continues to serve as 
the main diagnostic tool for GDM. Due to the results 
of the hyperglycemia and adverse pregnancy outcome 
(HAPO) study, the diagnostic standards for GDM have 
recently undergone further changes.11,12 This large-scale 
study was carried out on a heterogenous population 

of ~25,000 women spanning various cultures, 
nationalities, and ethnicities, and the findings revealed 
that high maternal blood glucose levels showed a 
continuous graded association with increased frequency 
of several complications for mother and neonate, 
including preterm delivery, preeclampsia, and neonatal 
hypoglycemia.11,12 The results were interesting in that 
they showed that this link was also found for maternal 
blood glucose levels that were below the diagnostic 
range for diabetes in the general population.11,12 These 
results led the International Association of Diabetes in 
Pregnancy Study Groups (IADPSG) to advise screening 
for GDM with a 75-g OGTT from 24 to 28 weeks 
of gestation, with one abnormal result being sufficient 
for a diagnosis of GDM.13 This screening strategy is 
accepted by many international groups, including the 
WHO (2013).13 In addition, the IADPSG guidelines 
advise initial screening to detect high-risk women 
at the first follow up based on fasting plasma glucose 
(FPG), random plasma glucose, or haemoglobin A1c 
level.13 But there is ongoing discussion regarding the 
advantages of early screening versus screening after the 
first 24 weeks of pregnancy. 

Recent evidence recommends that GDM should 
be diagnosed in high-risk patients before 24 weeks of 
pregnancy, as early onset of GDM is associated with 
increased risk of gestational hypertension, postpartum 
hemorrhage, and postpartum glucose abnormalities.14 
In comparison to the offspring of mothers in whom 
GDM was diagnosed after the first 24 weeks of 
pregnancy, the offspring of mothers diagnosed before 
24 weeks were at higher risk of being premature, 
stillbirth, large for gestational age, and require neonatal 
intensive care.15 Further, it has been reported that early 
detection has the potential benefits of avoiding primary 
cesarean and preventing hypertensive dysfunction and 
macrosomia.14,15 Therefore, early screening is important 
for the identification and monitoring of high-risk 
patients early on, as well as the timely treatment of those 
diagnosed with GDM before 24 weeks.16 Despite these 
findings, neither the current World Health Organization 
guidelines nor the current IADPSG guidelines clearly 
define the diagnostic criteria for women with abnormal 
glucose levels detected before 24 weeks of pregnancy or 
provide information about their management.13,17

The present study aims to contribute to this 
discussion by comparing the complications associated 
with early-diagnosed (Ed) versus (vs.) late-diagnosed 
(Ld) GDM for mothers and infants in order to provide 
baseline data that might guide future changes in the 
current recommendations for screening. Further, given 
that GDM prevalence rate in Saudi Arabia is as high as 
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24.2%, and there is limited information on the risks of 
early-onset GDM, the findings will add important data 
for the region.19 

Methods. The current study gathered information 
by reviewing patient charts from a tertiary hospital 
in Jeddah, Saudi Arabia. Between January 2020 and 
March 2023, pregnant women were enrolled. Patients 
with pre-existing nongestational diabetes and those 
expecting twins or triplets were excluded, as were 
patients with incomplete data on their charts. Patients 
with confirmed abnormal glucose levels according to 
75-g OGTT were included. The review and approval 
of the study protocol was done by the bioethics unit at 
King Abdulaziz University (approval no. 156-23). The 
information was obtained from the patients’ medical 
records, and each patient who visited our center signed 
a consent form allowing us to use their information 
for research purposes. The Declaration of Helsinki’s 
guiding principles were followed when carrying out the 
study protocol.

Data were collected by reviewing patients’ records 
at multiple time points. For the initial antenatal 
visit, data on parity, pre-gestational body mass 
index (BMI), pre-pregnancy comorbidities, and past 
obstetric complications were obtained. For the first 2 
trimesters, documented evidence of GDM, including 

OGTT results, was reviewed. For the last trimester, 
data on the need for insulin to control hyperglycemia, 
average fasting and postprandial glucose levels, and the 
occurrence of complications (such as pre-eclampsia and 
gestational hypertension) were reviewed. In the last 
stage, data on inpatient admissions, including preterm 
labor, mode of delivery, maternal birth trauma, and 
neonatal complications, were examined. Finally, data 
from postpartum follow-up examinations and data 
confirming the resolution of GDM were obtained.

At the tertiary care center included in this study, 
every pregnant woman is tested for GDM. A single-step 
protocol utilizing a 75-g OGTT is used to screen for 
GDM beginning at 24 weeks of gestation. Gestational 
diabetes mellitus is confirmed if one of the following 
criteria are met: FPG  >92 mg/dl, 1-hour plasma glucose 
>180 mg/dl, or 2-hour plasma glucose >153 mg/dl.13 
Pregnant women with obesity, previous macrosomia, 
or previous GDM who had been lost to follow-up 
postpartum and had a HbA1c level of <6.5 underwent 
early 75-g OGTT at first antenatal visit, with the same 
criteria used to confirm diagnosis.

Statistical analysis. According to gestational age, 
the frequency of GDM was described (Figure 1). 
We classified patients according to the time point of 
diagnosis of GDM into 2 groups: those who underwent 
early diagnosis (<24 weeks of gestation, Ed-GDM) 

Figure 1 - Number of Number of GDM cases diagnosed per gestational week. cases diagnosed per gestational 
week.
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and those who underwent late diagnosis (>24 weeks 
of gestation, Ld-GDM). This time point in alignment 
with previous relevant literature.19,20 The 2 groups 
were compared with regard to maternal risk factors 
and obstetric complications. The Shapiro-Wilk and 
Kolmogorov-Smirnov tests were used to determine 
whether the distribution of the data was normal or 
skewed. Chi-square tests and Mann-Whitney tests were 
used to compare categorical and continuous variables, 
respectively.

Next, a binary regression model was used to calculate 
the adjusted odds ratios (aORs) and 95% confidence 
intervals (CIs) for each obstetric and neonatal outcome, 
in order to determine the risks associated with Ed-GDM 
and Ld-GDM. Pre-eclampsia was confounded by 
maternal BMI prior to pregnancy, maternal age, parity, 
pregnancy induction, and the presence of hypertension 
at the time of pregnancy. Accordingly, the mother’s pre-
pregnancy BMI, age, parity, pre-eclampsia, and presence 
of hypertension were used as cofounder variables for 
the need for insulin, instrumental delivery, gestational 
hypertension, maternal birth trauma, preterm labor, 
macrosomia, and the need for Neonatal intensive care 
unit (NICU) admission for the infant.

Statistical analysis. Using  the Statistical Package for 
the Social Sciences Statistics for Windows, version 20 
(IBM Corp., Armonk, New York, USA) for all statistical 
analyses were performed. The threshold for statistical 
significance was set at p=0.05.

Results. Out of the 233 charts that were reviewed, 
172 participants’ charts that satisfied the inclusion 
criteria were used in the current analysis. Fifty nine 
(34.4%) of the 172 participants were categorized as 
having Ed-GDM and 113 (65.7%) as having Ld-GDM. 
The median (interquartile range [IQR]) maternal 
age in the Ed-GDM group was 34 (8) years, and 35 

(8) years in the Ld-GDM group. Furthermore, the 
median (IQR) interpregnancy interval for Ed-GDM 
groups was 2 years and 3 years for Ld-GDM groups,  
(p=0.1). Women with Ed-GDM had a median (IQR) 
pregestational BMI that was noticeably higher than 
those with Ld-GDM (29 vs. 27; p=0.05). Gestational 
diabetes mellitus was diagnosed in previous pregnancies 
in 72.9% and 51.3% of the women in the Ed-GDM 
and Ld-GDM groups, respectively, with the difference 
being significant (p=0.01). However, there was no 
significant difference in the prevalence of macrosomia 
in previous pregnancies (Ed-GDM: 10.2%, Ld-GDM: 
7.6%, p=0.58). Detailed data for these factors are 
presented in Table 1.

Insulin was required by 32.2% of Ed-GDM 
women and 21.2% of Ld-GDM women to control 
hyperglycemia throughout pregnancy as well as 10.2% 
of Ed-GDM 2.7% of Ld- GDM patients required a 
combination of insulin and metformin.  The difference 
in these factors was significant (p=0.01). Instrumental 
vaginal delivery was performed in 13.5% of Ed-GDM 
women and 10.1% of Ld-GDM women. A significantly 
higher number of women in the Ed-GDM than in the 
Ld-GDM developed gestational hypertension (10.2% 
vs. 3.5%, p=0.08) and pre-eclampsia (10.2% vs. 1.8%, 
p =0.02). Intrauterine fetal death (IUFD) occurred in 3 
(6.1%) cases in the Ed-GDM but did not occur in the 
Ld-GDM (p=0.02). Fetal birth weight was significantly 
higher in the Ed-GDM than in the Ld-GDM (3.1 kg 
vs. 3.0 kg, p=0.03). The data are presented in detail in 
Table 2.

As shown in Table 3, 54.2% and 60.2% of women 
in the Ed-GDM and Ld-GDM group did not return 
for a follow-up visit. Among those who returned for 
follow-up, a higher percentage of women from the 
Ed-GDM than from the Ld-GDM developed impaired 
glucose tolerance (20.3% vs 12.4%) and progressed to 

Table 1 - Pregestational maternal risk factors.

Variables Total 
(N=172)

Ed-GDM
(n=59)

Ld-GDM 
(n=113) P-value

Median maternal age (IQR) 35 (8) 34 (8) 35 (8) 0.75
Median parity (IQR) 3 (3) 3 (3) 3 (3) 0.91
Median interpregnancy interval (IQR) 3 (3) 2 (2) 3 (3) 0.10
History of previous GDM, n (%) 101 (58.7) 43 (72.9) 58 (51.3) 0.01*
History of macrosomia in previous pregnancy, n (%) 14 (8.1) 6 (10.2) 8 (7.6) 0.58
Median pregestational BMI (IQR) 28 (8) 29 (9) 27 (7) 0.05*
Pre-existing hypertension, n (%) 36 (20.9) 16 (26.2) 20 (18.2) 0.22
Diabetes in first-degree relatives, n (%) 132 (76.7) 48 (81.4) 84 (74.3) 0.30
Presence of hypothyroidism, n (%) 45 (26.2) 16 (27.1) 29 (25.7) 0.84

*P-values indicate significant differences, IQR: interquartile range, BMI: body mass index, Ed-GDM: early-diagnosed 
gestational diabetes mellitus, Ld-GDM: late-diagnosed gestational diabetes mellitus
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Table 2 - Prenatal maternal and neonatal risk factors.

Variables Total 
(N=172)

Ed-GDM
(n=59) 

Ld-GDM
(n=113) P-value

Maternal complications
Type of therapy, n (%)

0.01*
Diet 74 (43.0) 17 (28.8) 57 (50.4)
Metformin 46 (26.7) 17 (28.8) 29 (25.7)
Insulin 43 (25) 19 (32.2) 24 (21.2)
Insulin and metformin 9 (5.2) 6 (10.2) 3 (2.7)

Mode of delivery, n (%)

0.68
Vaginal birth 74 (43) 22 (41.5) 52 (52.5)
Elective caesarean 38 (22.1) 15 (28.8) 23 (23.2)
Emergency caesarean 22 (12.8) 8 (15.4) 14 (14.1)
Instrumental delivery 17 (9.9) 7 (13.5) 10 (10.1)
Maternal birth trauma, n (%) 37 (21.5) 12 (20.3) 25 (22.1) 0.79
Median time of delivery (IQR), weeks 38 (1) 38 (1) 38 (1) 0.18
Gestational hypertension, n (%) 10 (5.8) 6 (10.2) 4 (3.5) 0.08
Development of pre-eclampsia, n (%) 8 (4.7) 6 (10.2) 2 (1.8) 0.02*
Median fasting glucose (IQR), mg/dl 95 (10) 95 (10) 95 (10) 0.79
Median postprandial glucose (IQR), mg/dl 126.5 (20) 130 (20) 120 (20) 0.08

Neonatal complications
Median fetal birth weight (IQR), kg 3 (0) 3.1 (1) 3 (0) 0.03*
IUFD, n (%) 3 (1.7) 3 (6.1) 0 (0) 0.02*
Need for NICU admission, n (%) 8 (4.7) 4 (8.5) 4 (4.3) 0.31

*P-values indicate significant differences. IQR: interquartile range, NICU: neonatal intensive care unit, IUFD: 
intrauterine fetal death, Ed-GDM: early-diagnosed gestational diabetes mellitus, Ld-GDM: late-diagnosed 

gestational diabetes mellitus

Table 3 - Maternal postpartum complications.

Variables Total 
(N=172)

Ed-GDM
(n=59) 

Ld-GDM
(n=113) P-value

Patient did not follow up postpartum, n (%) 100 (58.1%) 32 (54.2%) 68 (60.2)

0.36
Normal glucose tolerance, n (%) 38 (22.1%) 11 (18.6%) 27 (23.9)
Impaired glucose tolerance, n (%) 26 (15.1%) 12 (20.3%) 14 (12.4)
Progression to diabetes mellitus, n (%) 8 (4.7%) 4 (6.8%) 4 (3.5)
Median postpartum BMI (IQR) 31 (9) 32 (8) 30 (8) 0.04*
Median maternal weight gain (IQR), kg 9 (6) 8 (5) 9 (5) 0.28

*P-values indicate significant differences. IQR: interquartile range, Ed-GDM: early-diagnosed gestational diabetes mellitus, Ld-
GDM: late-diagnosed gestational diabetes mellitus, BMI: body mass index

overt diabetes (6.8% vs. 3.5%), but the difference was 
not significant (p=0.36%). Further, maternal weight 
gain during pregnancy was similar between the groups 
(p=0.28). However, postpartum BMI was significantly 
higher in the Ed-GDM than in the Ld-GDM (32 vs. 
30, p=0.04).  

Table 4 shows the aOR values for the effect of 
Ed-GDM on maternal and neonatal complications. 
The results demonstrate that Ed-GDM is associated 
with higher risk of pre-eclampsia (aOR: 6.38, 95% CI: 
1.17–34.88) and a higher need for insulin to control 
hyperglycemia (aOR: 2.09; 95% CI: 1.03–4.24).

Discussion. In order to support GDM screening 
before 24 weeks of gestation, the current study examines 
the maternal and neonatal risks connected with early 
detection. The literature on this topic is limited, so the 
findings will make an important contribution to future 
modifications of the diagnostic criteria for GDM.

To achieve the study’s goal, 2 groups of pregnant 
women were divided into:  early diagnosed (<24 weeks) 
and late diagnosed (>24 weeks). This time point has 
been adopted by similar studies comparing early and 
late diagnosis of GDM and is based on the currently 
accepted WHO and IADPGS guidelines.14,15,19-21 In 
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our cohort, 34.4% of the women had early-diagnosed 
GDM. This is similar to the percentage reported in a 
recent study from Qatar (34.1%), but much higher 
than that (0.7%) reported in a cohort from Japan.19,21 

However, it is lower than the percentage reported in a 
recent cohort from Saudi Arabia, in which 71 out of 
161 (44%) patients had early-diagnosed GDM.22 In 
the future, more studies from this region would help 
shed light on its actual prevalence. A study carried 
out on an Irish population reported that 18.7% had 
early-diagnosed GDM, while a retrospective Australian 
cohort group reported this percentage as 17.3%.14,15 
These differences could be attributable to differences in 
the ethnicities and nationalities of the study cohorts, 
and they also reflect the wide variation in the prevalence 
of GDM itself which has been reported in various 
populations.3

Women in the current cohort who had early 
diagnosed GDM had significantly higher pregestational 
BMI than those who had late-diagnosed GDM in terms 
of the risk factors for early GDM. This is coherent with 
previous studies which have indicated that high BMI 
is a risk factor for early-onset GDM and indicates the 
need for early screening in women with overweight/
obesity.14,19-22 But a result of randomized controlled 
trial reported that early screening for GDM (from 14 
to 20 weeks of gestation) in women with obesity failed 
to reduce the occurrence of perinatal adverse outcomes 
such as macrosomia, hypertension, shoulder dystocia, 
and neonatal hypoglycemia.23 Therefore, future research 
will need to be carried out in larger and more diverse 
cohorts to determine whether early screening for GDM 
is indeed beneficial for women with high BMI.

In the current study, we observed that women 
with early-diagnosed GDM had significantly higher 
postpartum BMI levels. On the other hand, total 
maternal weight gain was comparable between the 

2 groups, and this could be attributed to the benefits 
of early diagnosis and dietary modifications. Another 
factor identified as a significant predictor of early GDM 
was a history of GDM, and this agrees with the recent 
study conducted in Saudi Arabia.20 Thus, women with a 
history of GDM should be considered as having a high 
risk for GDM and should be screened early on.

With regard to neonatal outcomes, in the present 
study, the prevalence of IUFD was significantly higher 
in the early-GDM group, as there were 3 cases of 
stillbirth as opposed to no cases in the late-GDM group. 
This finding is in agreement with one of the previous 
studies on this topic.14 In addition, the recent study 
from Saudi Arabia indicated that a history of stillbirth 
was a significant predictor of early GDM.20 However, 
other results are inconclusive, with one study stating 
that there was no significant difference in stillbirth 
rates between the early-GDM and late-GDM groups.21 
While another study found that the early-GDM group 
had a significantly lower stillbirth prevalence.15 Thus, 
there is insufficient data to suggest that women with 
early-diagnosed GDM have a higher risk of stillbirth.

The current results show that the early-GDM group 
had significantly higher fetal weight; however, neither 
small for gestational age (SGA) nor large for gestational 
age (LGA) were further investigated. The other reported 
findings about this are controversial, as 2 studies 
indicated that early-onset GDM was associated with a 
higher prevalence of LGA.14,15 Early-onset GDM was 
linked to a lower prevalence of LGA, according to one 
study and another study indicated that early-diagnosed 
GDM was associated with a higher prevalence of 
SGA.21,25 Thus, more evidence is required to draw 
conclusions regarding the impact of early-onset GDM 
on fetal birth weight.

Logistic regression analysis in the present study 
revealed that pre-eclampsia and the need for insulin 

Table 4 - Adjusted odds ratios for the impact of early-onset GDM on maternal and neonatal complications.

Maternal and neonatal complications aOR
95% CI

P-value
Lower Upper 

Pre-eclampsia 6.38 1.17 34.88 0.03*
Preterm labor 0.28 0.06 1.3 0.10
Gestational hypertension 0.92 0.09 9.5 0.94
Instrumental delivery 1.16 0.37 3.57 0.8
Maternal birth trauma 1.01 0.46 2.5 0.9
Need for insulin to control hyperglycemia 2.09 1.03 4.24 0.04*
Macrosomia 1.17 0.49 1.17 0.72
Need for NICU admission 1.88 0.26 13.57 0.53

*P-values indicate significant differences. aOR: adjusted odds ratio. NICU: neonatal intensive care unit
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showed a significant association with early-diagnosed 
GDM. In agreement with this, the association of early 
GDM with a significantly higher prevalence of pre-
eclampsia and significantly higher use of insulin has 
been reported previously.14,15,21 But the other recent 
study from Saudi Arabia foundno noticeable difference 
in the prevalence of pre-eclampsia.20 Despite this, given 
that pre-eclampsia is a serious, and sometimes fatal, 
prenatal condition characterized by high maternal 
blood pressure and proteinuria, it is important to screen 
early for GDM based on the observed high risk of 
pre-eclampsia in those with early-onset GDM in the 
present cohort. 

The higher use of insulin reported in women with 
early-onset GDM may reflect the greater need for 
glycemic control in these women. Maternal glycemic 
control is important for fetal cardiac function, 
synchronization of the circadian rhythm, and 
maintenance of optimal levels of N-terminal pro-brain 
type natriuretic peptide (which regulates extracellular 
fluid volume and blood pressure).24-26 In contrast, tight 
glycemic control could potentially lead to fetal growth 
retardation.27 Thus, it is important to conduct future 
investigations into the management of glycemic control 
in women with early-onset GDM, and this finding also 
highlights the importance of diagnosing and treating 
early-onset GDM in a timely way.  

Study limitation. Some limitations in the design of 
this study are its small sample size, the procurement of 
data from a single center, and the lack of control groups 
(control group without GDM and control group 
that did not receive glycemic control interventions). 
These limitations can be overcome through future 
studies on larger cohorts recruited from multiple 
centers that include matched control groups. Besides, 
several maternal and neonatal adverse events that were 
previously described to be significantly associated 
with early-onset GDM, for example, postpartum 
hemorrhage, and congenital abnormalities, were not 
examined here. Thus, future studies should include a 
wider range of both maternal and fetal outcomes.

To conclude, the present findings highlight the 
risks of early-onset GDM and point to the need 
for modifications in the current guidelines on the 
appropriate time point for GDM screen. Depends on 
the findings, we recommend early screening in women 
with previous GDM and those with high pregestational 
BMI. 

Acknowledgment. The authors gratefully acknowledge Oxford 
Science Editing for the language editing.

References
  
  1. Association AD. Diagnosis and classification of diabetes 

mellitus. Diabetes Care 2006; 29: S43.
  2. Gyasi-Antwi P, Walker L, Moody C, Okyere S, Salt K, Anang 

L, et al. Global Prevalence of Gestational Diabetes Mellitus: 
A Systematic Review and Meta-Analysis. Am J Med 2020; 1: 
1-10.

  3.  Saeedi M, Cao Y, Fadl H, Gustafson H, Simmons D. Increasing 
prevalence of gestational diabetes mellitus when implementing 
the IADPSG criteria: A systematic review and meta-analysis. 
Diabetes Res Clin Pract 2021; 172: 108642. 

  4.  Lowe LP, Metzger BE, Dyer AR, Lowe J, McCance DR, Lappin 
TR, et al. Hyperglycemia and Adverse Pregnancy Outcome 
(HAPO) Study: associations of maternal A1C and glucose with 
pregnancy outcomes. Diabetes Care 2012; 35: 574-580.

  5. Fadl H, Magnuson A, Östlund I, Montgomery S, Hanson 
U, Schwarcz E. Gestational diabetes mellitus and later 
cardiovascular disease: a Swedish population-based case–control 
study. BJOG 2014; 121: 1530-1537.

  6.  Bellamy L, Casas J-P, Hingorani AD, Williams D. Type 2 
diabetes mellitus after gestational diabetes: a systematic review 
and meta-analysis. Lancet 2009; 373: 1773-1779. 

  7. Pettitt DJ, Bennett PH, Knowler WC, Baird HR, Aleck KA. 
Gestational Diabetes Mellitus and Impaired Glucose Tolerance 
During Pregnancy: Long-Term Effects on Obesity and Glucose 
Tolerance in the Offspring. Diabetes 1985; 34: 119-122. 

  8. 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: 1339-1348.

  9. Crowther CA, Hiller JE, Moss JE, McPhee AJ, Jeffries WS, 
Robinson JS. Effect of treatment of gestational diabetes mellitus 
on pregnancy outcomes. N Engl J Med 2005; 352: 2477-2486.

10. O’sullivan JB, Mahan CM. Criteria for oral glucose tolerance 
test in pregnancy. Diabetes 1964; 13: 278-285.

11. HAPO Study Cooperative Research Group. The Hyperglycemia 
and Adverse Pregnancy Outcome (HAPO) Study. IInt J 
Gynaecol Obstet 2002; 78: 69-77.

12. HAPO Study Cooperative Research Group: Metzger BE, Lowe 
LP, Dyer AR, Trimble ER, Chaovarindr U, Coustan DR, et 
al. Hyperglycemia and Adverse Pregnancy Outcome (HAPO) 
Study Cooperative Research Group. Hyperglycemia and adverse 
pregnancy outcomes. New England Journal of Medicine 2008; 
358: 1991-2002.

13. Metzger B, Gabbe S, Persson B, Buchanan T, Catalano P, Damm 
P, et al. International Association of Diabetes and Pregnancy 
Study Groups Consensus Panel International association of 
diabetes and pregnancy study groups recommendations on 
the diagnosis and classification of hyperglycemia in pregnancy. 
Diabetes Care 2010; 33: 676-682. 

14. Mustafa M, Bogdanet D, Khattak A, Carmody LA, Kirwan B, 
Gaffney G, et al. Early gestational diabetes mellitus (GDM) 
is associated with worse pregnancy outcomes compared with 
GDM diagnosed at 24–28 weeks gestation despite early 
treatment. QJM 2020; 114: 17-24.

15. Clarke E, Cade TJ, Brennecke S. Early pregnancy screening 
for women at high-risk of GDM results in reduced neonatal 
morbidity and similar maternal outcomes to routine screening. 
J Pregnancy 2020; 2020.

16. Huhn EA, Rossi SW, Hoesli I, Göbl CS. Controversies in 
screening and diagnostic criteria for gestational diabetes in early 
and late pregnancy. Front Endocrinol (Lausanne) 2018; 9: 696.

http://www.smj.org.sa/index.php/smj/index
https://pubmed.ncbi.nlm.nih.gov/24357215/
https://pubmed.ncbi.nlm.nih.gov/24357215/
https://pubmed.ncbi.nlm.nih.gov/33359574/
https://pubmed.ncbi.nlm.nih.gov/33359574/
https://pubmed.ncbi.nlm.nih.gov/33359574/
https://pubmed.ncbi.nlm.nih.gov/33359574/
https://pubmed.ncbi.nlm.nih.gov/22301123/
https://pubmed.ncbi.nlm.nih.gov/22301123/
https://pubmed.ncbi.nlm.nih.gov/22301123/
https://pubmed.ncbi.nlm.nih.gov/22301123/
https://pubmed.ncbi.nlm.nih.gov/24762194/
https://pubmed.ncbi.nlm.nih.gov/24762194/
https://pubmed.ncbi.nlm.nih.gov/24762194/
https://pubmed.ncbi.nlm.nih.gov/24762194/
https://pubmed.ncbi.nlm.nih.gov/3996763/
https://pubmed.ncbi.nlm.nih.gov/3996763/
https://pubmed.ncbi.nlm.nih.gov/3996763/
https://pubmed.ncbi.nlm.nih.gov/3996763/
https://pubmed.ncbi.nlm.nih.gov/19797280/
https://pubmed.ncbi.nlm.nih.gov/19797280/
https://pubmed.ncbi.nlm.nih.gov/19797280/
https://pubmed.ncbi.nlm.nih.gov/15951574/
https://pubmed.ncbi.nlm.nih.gov/15951574/
https://pubmed.ncbi.nlm.nih.gov/15951574/
https://pubmed.ncbi.nlm.nih.gov/14166677/
https://pubmed.ncbi.nlm.nih.gov/14166677/
https://pubmed.ncbi.nlm.nih.gov/12113977/
https://pubmed.ncbi.nlm.nih.gov/12113977/
https://pubmed.ncbi.nlm.nih.gov/12113977/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/20190296/
https://pubmed.ncbi.nlm.nih.gov/32413109/
https://pubmed.ncbi.nlm.nih.gov/32413109/
https://pubmed.ncbi.nlm.nih.gov/32413109/
https://pubmed.ncbi.nlm.nih.gov/32413109/
https://pubmed.ncbi.nlm.nih.gov/32413109/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7204101/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7204101/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7204101/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7204101/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6277591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6277591/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6277591/


710

Early versus late GDM... Alsulami & Ghamri

Saudi Med J 2023; Vol. 44 (7)     https://smj.org.sa      

17. World Health Organization. Diagnostic criteria and 
classification of hyperglycaemia first detected in pregnancy: a 
World Health Organization Guideline. Diabetes Res Clin Pract 
2014; 103: 341-363.

18. Wahabi H, Fayed A, Esmaeil S, Mamdouh H, Kotb R. 
Prevalence and complications of pregestational and gestational 
diabetes in Saudi Women: analysis from Riyadh mother and 
baby cohort study (RAHMA). Biomed Res Int 2017; 2017: 
6878263. 

19. Hyo K, Yasuda S, Murata T, Fukuda T, Yamaguchi A, Kanno 
A, et al. Adverse Obstetric Outcomes in Early‐Diagnosed 
Gestational Diabetes Mellitus: The Japan Environment and 
Children’s Study. J Diabetes Investig 2021; 12: 2071-2079.

20. Nuzhat P, Zahra A, Iqbal N, Batool A. Early-onset of gestational 
Diabetes Vs. late-onset: Can we revamp pregnancy outcomes? 
Iranian Journal of Public Health 2022; 51: 1030.

21. Bashir M, Baagar K, Naem E, Elkhatib F, Alshaybani N, Konje 
JC, et al. Pregnancy outcomes of early detected gestational 
diabetes: a retrospective comparison cohort study. Qatar BMJ 
Open 2019; 9: e023612. 

22. Harreiter J, Simmons D, Desoye G, Corcoy R, Adelantado 
JM, Devlieger R, et al. IADPSG and WHO 2013 gestational 
diabetes mellitus criteria identify obese women with marked 
insulin resistance in early pregnancy. Diabetes Care 2016; 39: 
e90-e92.

23. Simmons D, Nema J, Parton C, Vizza L, Robertson A, 
Rajagopal R, et al. The treatment of booking gestational diabetes 
mellitus (TOBOGM) pilot randomised controlled trial. BMC 
Pregnancy Childbirth 2018; 18: 151.

24. Gaber R, Bayomy S, Attalah W. Effect of glycemic control on 
fetal heart: 3D fetal echocardiography tissue Doppler study. Int 
J Cardiovasc Res 2016; 5: 5. 

26. Sletten J, Lund A, Ebbing C, Cornelissen G, Aßmus J, Kiserud 
T, et al. The fetal circadian rhythm in pregnancies complicated 
by pregestational diabetes is altered by maternal glycemic 
control and the morning cortisol concentration. Chronobiol Int 
2019; 36: 481-492. 

26. El-Ganzoury MM, El-Farrash RA, Ahmed HA, Mohamed 
RA. Increased N-terminal Pro-brain Type Natriuretic Peptide 
Secretion in Infants of Diabetic Mothers J Neonatal-Perinat 
Med 2012:127-133.

27. Gagnon R, Tevaarwerk G, Hunse C, Connors G. Longitudinal 
Doppler Ultrasound Assessment of Fetal Circulation in Diabetic 
Pregnancies in Relation to Maternal Glycemic Control.   1994; 
3: 1-8.  

http://www.smj.org.sa/index.php/smj/index
https://apps.who.int/iris/bitstream/handle/10665/85975/WHO_NMH_MND_13.2_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85975/WHO_NMH_MND_13.2_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85975/WHO_NMH_MND_13.2_eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/85975/WHO_NMH_MND_13.2_eng.pdf
https://pubmed.ncbi.nlm.nih.gov/28386562/
https://pubmed.ncbi.nlm.nih.gov/28386562/
https://pubmed.ncbi.nlm.nih.gov/28386562/
https://pubmed.ncbi.nlm.nih.gov/28386562/
https://pubmed.ncbi.nlm.nih.gov/28386562/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8565414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8565414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8565414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8565414/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9643226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9643226/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9643226/
https://bmjopen.bmj.com/content/9/2/e023612
https://bmjopen.bmj.com/content/9/2/e023612
https://bmjopen.bmj.com/content/9/2/e023612
https://bmjopen.bmj.com/content/9/2/e023612
https://pubmed.ncbi.nlm.nih.gov/27208336/
https://pubmed.ncbi.nlm.nih.gov/27208336/
https://pubmed.ncbi.nlm.nih.gov/27208336/
https://pubmed.ncbi.nlm.nih.gov/27208336/
https://pubmed.ncbi.nlm.nih.gov/27208336/
https://pubmed.ncbi.nlm.nih.gov/29747594/
https://pubmed.ncbi.nlm.nih.gov/29747594/
https://pubmed.ncbi.nlm.nih.gov/29747594/
https://pubmed.ncbi.nlm.nih.gov/29747594/
https://www.researchgate.net/publication/334451978_Effect_of_Glycemic_Control_on_Fetal_Heart_3D_Fetal_Echocardiography_Tissue_Doppler_Study
https://www.researchgate.net/publication/334451978_Effect_of_Glycemic_Control_on_Fetal_Heart_3D_Fetal_Echocardiography_Tissue_Doppler_Study
https://www.researchgate.net/publication/334451978_Effect_of_Glycemic_Control_on_Fetal_Heart_3D_Fetal_Echocardiography_Tissue_Doppler_Study
https://pubmed.ncbi.nlm.nih.gov/30621462/
https://pubmed.ncbi.nlm.nih.gov/30621462/
https://pubmed.ncbi.nlm.nih.gov/30621462/
https://pubmed.ncbi.nlm.nih.gov/30621462/
https://pubmed.ncbi.nlm.nih.gov/30621462/
https://www.jnpm.org/content/increased-n-terminal-pro-brain-type-natriuretic-peptide-secretion-infants-diabetic-mothers-0
https://www.jnpm.org/content/increased-n-terminal-pro-brain-type-natriuretic-peptide-secretion-infants-diabetic-mothers-0
https://www.jnpm.org/content/increased-n-terminal-pro-brain-type-natriuretic-peptide-secretion-infants-diabetic-mothers-0
https://www.jnpm.org/content/increased-n-terminal-pro-brain-type-natriuretic-peptide-secretion-infants-diabetic-mothers-0
https://www.tandfonline.com/doi/abs/10.3109/14767059409017255?journalCode=ijmf19
https://www.tandfonline.com/doi/abs/10.3109/14767059409017255?journalCode=ijmf19
https://www.tandfonline.com/doi/abs/10.3109/14767059409017255?journalCode=ijmf19
https://www.tandfonline.com/doi/abs/10.3109/14767059409017255?journalCode=ijmf19

	Affiliation
	ABSTRACT
	Introduction
	Methods
	Results
	Acknowledgment

