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Introduction

Gestational diabetes mellitus (GDM) is an abnormality 
of glucose metabolism during pregnancy [1]. Several studies 
showed that GDM could increase the risk of adverse outcomes 
in mothers and fetuses in the perinatal period [2-4]. GDM is 
usually diagnosed using the oral glucose tolerance test (OGTT). 
Participants underwent a standard OGTT using a 75 g glucose 
solution between 24 and 28 weeks of gestation. According to 
the criteria of the International Association of Diabetes and 
Pregnancy Study Groups IADPSG [5], a diagnosis of GDM was made 
when any of the following plasma glucose values were reached: 
(a) fasting plasma glucose (FPG) ≥92mg/dL (5.1mmol/L), (b) 
1-h plasma glucose (1-h PG) ≥180mg/dL (10.0 mmol/L), or (c) 
2-h plasma glucose (2-h PG) ≥153mg/dL (8.5mmol/L).

 
Aim

This study aimed to determine which abnormal value of FPG, 
1 h PG, and 2 h PG on the OGTT had the most significant impact on 
short-term maternal and infant complications and whether more 
abnormal points indicate a higher incidence of complications.

Material and Methods

There were 387 pregnant women with GDM from 2020 to 
2021 in the Maternity & Child Care Center of Dezhou, China. The 
average age was 31 years. The GDM group met the diagnostic 
criteria for GDM in the guidelines for the prevention and 
treatment of type 2 diabetes in China formulated by the Chinese 

Summary

Purpose: To investigate the relationship between oral glucose tolerance test (OGTT) findings and short-term adverse pregnancy outcomes 
among women with gestational diabetes mellitus.

Methods: We retrospectively collected 387 cases of pregnant women with gestational diabetes mellitus from 2020 to 2021 at the Maternity & 
Child Care Center of Dezhou and analyzed laboratory results. According to OGTT values, patients were divided into three groups, and pregnancy 
outcomes were analyzed; these included gestational weight gain, gestational hypertension, cesarean section, preterm birth, dead fetus, fetal 
distress, fetal growth restriction, congenital disabilities, macrosomia, and low birth weight. In group 1,277 patients had abnormal OGTT values, 
and short-term adverse outcomes were studied.

Results: Three abnormal OGTT points were accompanied by significant gestational weight gain, gestational hypertension incidence, and low birth 
weight incidence; the risks of cesarean section and preterm birth increased. Abnormal fasting plasma glucose was associated with gestational 
hypertension.

Conclusion: OGTT findings can be used to alert clinicians to short-term adverse outcomes in mothers and infants. Clinicians should be aware of 
abnormal OGTT findings.
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Diabetes Society for single pregnancies. Exclusion criteria were 
insufficient information concerning gestational weight during 
pregnancy, multiple pregnancies, history of diabetes, high blood 
pressure, and other severe conditions. Data were extracted 
from the electronic medical records of the Maternity & Child 
Care Center of Dezhou. The Maternity & Child Care Center 
ethics committee of Dezhou approved the study. All health care 
procedures were carried out following approved guidelines and 
regulations. We recorded age, birth rate, gestational weight gain, 
OGTT value, newborn birth weight, and maternal and infant 
complications of 387 pregnant women. 

The GDM group was divided into three sub-groups according 
to the number of abnormal OGTT points: the GDM1 group (one 
abnormal OGTT point), the GDM2 group (two abnormal OGTT 
points), and the GDM3 group (three abnormal OGTT points). 
The GDM1 group was further divided into the GDM1a group 

(abnormal FPG), the GDM1b group (abnormal 1-h PG), and the 
GDM1c group (abnormal 2-h PG). The incidence of maternal and 
infant complications in each group was analyzed retrospectively. 
All analyses were performed using SPSS software version 
22.0 (Chicago, IL, USA). The normality and homogeneity 
tests were conducted first. Results were expressed as median 
and interquartile ranges. Comparisons were made using 
nonparametric tests (Kruskal-Wallis or Mann-Whitney U-Test). 
When P <0.05, the difference was considered statistically 
significant.

Result

Compared with GDM1 and GDM2, pregnancy age and the 
incidence of gestational hypertension in GDM3 were significantly 
higher. Gestational weight gain (GWG) in GDM2 and GDM3 was 
lower than GDM1. The GDM3 group had the highest risk of 
cesarean section and preterm birth (Table 1).

Table 1: Short-term adverse outcomes of pregnant women with different numbers of abnormal OGTT points.

GDM GDM1(n=277) GDM2(n=84) GDM3(n=26) P

Pregnancy age (X ̅±S) 30.62±4.64 31.60±4.55 34.04±4.46 0.001*

Gestational weight gain 
(X ̅±S) 14.20±4.97 12.82±4.47 12.54±5.36 0.023*

Gestational hypertension 
[n (%)] 17(6.14%) 4(4.76%) 5(19.23%) 0.028*

Cesarean section [n (%)] 129(46.57%) 38(45.24%) 17(65.38%) 0.16

Preterm birth [n (%)] 15(5.42%) 4(4.76%) 3(11.54%) 0.401

Dead fetus [n (%)] 1(0.36%) 0 0 0.73

* The difference was statistically significant.

Discussion

There are two diabetic conditions of pregnancy; one is 
preconception diabetes based on pregnancy, also known as 
diabetes, complicated with pregnancy; the other is GDM, 
characterized by normal glucose metabolism before pregnancy 
and abnormal metabolism during pregnancy. GDM is the more 
common complication. The reasons include improvements in 
economic status; therefore, the prevalence continues to rise [6]. 
GDM is a critical public health problem in China, with increased 
incidence since 2000 [7,8]. A systematic review of GDM on the 
Chinese mainland in 2019 reported a prevalence of 14.8% [9]. 
GDM is a high-risk condition associated with adverse pregnancy 
outcomes, including abnormal infant growth and long-term 
metabolism disorders during adolescence. 

For patients with GDM, not all abnormal OGTT values 
are directly representative of adverse results; therefore, 
retrospective analysis of a population with adverse results 
may identify types and numbers of abnormal OGTT results that 
predict pregnancy outcomes and risk of maternal and infant 
complications. In this study, compared with pregnant women 
with only one or two abnormal OGTT values, those with three 
were older and had more significant gestational weight gain, the 
incidence of gestational hypertension, and the rate of low birth 
weight (Table 1-2). For pregnant women with only one abnormal 
OGTT value, the association between fasting hyperglycemia and 
gestational hypertension was more pronounced (Table 3), and 
the risk of microcephaly increased (Table 4). This is consistent 
with Papachatzopoulou et al. [10], who found an increased risk 
of high birth weight in patients with abnormal fasting glucose 
only.

Table 2: Short-term adverse perinatal outcomes with different numbers of abnormal OGTT points [n (%)].

GDM GDM1 (n=277) GDM2 (n=84) GDM3 (n=26) P

Fetal distress 3 (1.08%) 1 (1.19%) 1 (3.85%) 0.49

Fetal growth restriction 2 (0.72%) 0 0 0.672

Birth defects 3 (1.08%) 1 (1.19%) 1 (3.85%) 0.49
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Macrosomia 28 (10.11%) 12 (14.29%) 2 (7.69%) 0.485

Low birth weight 6 (2.17%) 4 (4.76%) 3 (11.54%) 0.029*

* The difference was statistically significant.

Table 3: Short-term adverse outcomes of pregnant women in GDM1 group.

GDM1 GDM1a (n=182) GDM1b (n=42) GDM1c (n=53) P

Pregnancy age (X ̅±S) 30.47±4.44 30.07±5.39 31.56±4.63 0.35

Gestational weight gain 
(X ̅±S) 14.53±5.16 13.36±4.35 13.75±4.75 0.46

Gestational hypertension 
[n (%)] 16(8.79%) 0 1(1.89%) 0.037*

Cesarean section [n (%)] 85(46.7%) 19(45.24%) 25(47.17%) 0.981

Preterm birth [n (%)] 8(4.39%) 2(4.76%) 5(9.43%) 0.356

Dead fetus [n (%)] 1(0.55%) 0 0 0.77

* The difference was statistically significant.

Table 4: Short-term adverse outcomes of perinatal infants in the GDM1 group [n (%)].

GDM1 GDM1a (n=182) GDM1b (n=42) GDM1c (n=53) P

Fetal distress 3 (1.65%) 0 0 0.454

Fetal growth restriction 2 (1.09%) 0 0 0.592

Birth defects 2 (1.09%) 1 (2.38%) 0 0.516

Macrosomia 21 (11.54%) 4 (9.52%) 3 (5.66%) 0.455

Low birth weight 5 (2.75%) 1 (2.38%) 0 0.48

Relevant studies are consistent with this conclusion, Sesmilo 
G et al. [4] confirmed FPG is an early marker of GDM, and Zhou 
Z et al. [11] demonstrated higher FPG was more strongly linked 
to adverse pregnancy outcomes among GDM patients, both 
linearity and non-linearity of associations between glucose and 
complications should be taken into account. Hyperglycemia 
causes extensive microvascular lesions. Narrowing vessel 
lumens leads to insufficient blood and oxygen supply to tissues, 
significantly increasing the incidence of hypertension in 
pregnancy. In patients with GDM, the glucose delivered by the 
mother through the placenta is increased due to high blood 
glucose levels. The fetal pancreas responds by secreting insulin, 
resulting in excess insulin. The combination of hyperinsulinemia 
and high blood glucose leads to increased fetal fat and protein 
reserves, resulting in large fetuses for gestational age [3,12]. 

What was noteworthy was that GWG in GDM3 group was 
similar to GDM2, and much lower than GDM1, and the incidence 
of low birth weight was increased as the abnormal OGTT 
number increased (Table 2), the most probable reason for this 
phenomenon was severe hyper glycaemia caused by other 
factors, such as unhealthy nutrition and low physical activity 
before or during pregnancy affected maternal and fetal nutrient 
intake, restricted fetal growth and development [13-15]. A high-
quality diet during pregnancy may have positive effects on fetal 
growth and nutritional status at birth, which was associated 
with a reduced risk of low birth weight in the group of pregnant 
Mexican women [16,17]. Although our study didn’t present, the 

incidence of fetal hyperosmolar diuresis in the uterus increases 
and pregnant women produce excessive amniotic fluid, and then 
the probability of premature rupture of membranes, premature 
delivery, and non-vaginal birth will also increase. The mechanism 
of increased risk of respiratory distress syndrome is related to 
the integrity of fetal lung surfactant [3].

Conclusion

We analyzed many cases and compared pregnancy outcomes 
at different levels of abnormal OGTT. We found that abnormal 
OGTT helps predict short-term pregnancy outcomes, establishing 
the importance of FPG. These findings can help make reliable 
assessments in patients with GDM as soon as possible to guide 
treatment and improve outcomes in mothers and infants. There 
were some limitations in our study. Only poor short-term 
outcomes of OGTT levels were studied in mothers and infants; 
long-term adverse outcomes data were not collected. Mothers 
with GDM and their infants may experience both short- and 
long-term complications [18]. Furthermore, the particular 
relationships between abnormal OGTT and long-term adverse 
outcomes must be explored.
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