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ABSTRACT 
 

Background: Gestational diabetes mellitus was established for the first-time during pregnancy. It should be noted that GDM does not include obvious diabetes 
in pregnancy. The hyperglycaemia was diagnosed as fasting plasma glucose was at least 105 mg/dL or plasma glucose at two hours after meal was at least 200 
mg/dL. The current study aimed to conduct a literature review of the implications of gestational diabetes mellitus: Maternal and foetal outcomes reported for 
pregnant women with gestational diabetes mellitus. Methodology: The current articles were searched using a variety of key words such as “Diabetes mellitus 
and/or pregnancy,” “Gestational diabetes mellitus and/or maternal and foetal outcomes”, without limit of language to document assembling of as various cases 
as possible. Those articles were derivative from the World Health Organization (WHO) agendas and rules. Other data related to gestational diabetes mellitus 
and reported cases were conducted utilizing seven electronic databases (CINAHL, MEDLINE, ProQuest, PubMed, Scopus, Science Direct, and Cochrane) for 
studies published in various languages from October 2020 to February 2021. Results: The current study concluded that women with GDM is powerfully 
accompanying to adverse pregnancy outcome, with vibrant evidence that exposure to maternal diabetes in utero has short- and long-term adverse effects on the 
offspring. GDM has both maternal and foetal risks: for the mother the risk is mostly long term; the development to type 2 DM and metabolic syndrome. For the 
foetus there are both short- and long-term complications; IUFD, abnormal foetal growth primarily macrosomia with its effect on delivery and risk of shoulder 
dystocia and metabolic hematologic changes such as hypoglycaemia, hypokalaemia, hyperbilirubinemia, hypocalcaemia, polycythaemia and respiratory distress 
syndrome. The long-term complications for the foetus are adverse neurological and cognitive consequences and mostly early onset metabolic syndrome. 
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INTRODUCTION 
 

Background 
 

The International Diabetes Federation (IDF) evaluates that no less 
than 425 million persons in the world have diabetes [1]. From 1980 to 
2014 the diabetes prevalence was more than doubled in men and 
improved nearly 60% in women. If these trends continue, the World 
Health Organization (WHO) goal line of uncertain the rise of diabetes 
by 2025 will not be achieved [2]. The increasing burden of diabetes 
challenges individuals, families and health systems worldwide [3]. 
Gestational diabetes mellitus (GDM) is defined by new-onset glucose 
intolerance during pregnancy. About 2.5% of all pregnant women 
develop GDM during their pregnancies and the prevalence has 
increased significantly during the last period. This metabolic condition 
is established when pancreatic cells lose their capability to 
recompense for increased insulin resistance during pregnancy, 
however, the pathogenesis of the disease remains mainly indefinite. 
GDM is powerfully accompanying with adverse pregnancy outcome 
as well as with long-term adverse effects on the offspring which likely 
occurs due to epigenetic modifications of the foetal genome [4]. GDM 
diagnosed in the second or third trimester of gestation that was not 
obviously noticeable diabetes preceding to pregnancy, aims to 
provide greater clarity [5]. The prevalence of GDM varies widely 
depending on population characteristics and the diagnostic criteria 
used. Cohort studies accomplished in the UK and Ireland preceding 
to 2010 established 1–3% of pregnancies were complicated by GDM 
[6]. In divergence, the prevalence of GDM varied between 9% and 
26% (mean 18%) at the 15 centres’ complicated in the 
Hyperglycaemia and Adverse Pregnancy Outcomes (HAPO) Study  
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when more strict diagnostic criteria were practiced [7]. In 2017, it was 
assessed that one in every seven live births globally were 
exaggerated by GDM. This characterized 85% of the total 21.3 million 
live births affected by diabetes during pregnancy globally [8]. The 
causes for the upsurge in GDM prevalence comprise the obesity, 
physical inactivity, and increasing maternal age [9]. However, GDM is 
now one of the most common pregnancy complications, significant 
arguments endure concerning timing of screening, diagnostic 
thresholds, ideal management, and postpartum follow-up [10]. The 
Hyperglycaemia Adverse Pregnancy Outcome (HAPO) Prime 
outcomes included birth weight of not less than the 90 percentile, 
percentage of caesarean section (CS), neonatal hypoglycaemia, and 
cord serum C-peptide of not less than the 90 percentiles; lesser 
outcomes comprised premature labour, shoulder dystocia, 
hyperbilirubinemia, neonatal intensive care unit management, and 
pregnancy-induced hypertension syndrome. Newly, it has become 
vibrant that slight abnormal glucose tolerance upsurges the incidence 
of perinatal maternal-infant problems [11, 12]. GDM is a communal 
illness during gestation that affects accumulative number of pregnant 
women in the worldwide population. GDM increases the risk of short-
term and long-term problems in pregnant women, including pre-
eclampsia, the rate of CS, miscarriage and diabetes later in life. 
Furthermore, offspring of mothers with GDM is further probable to 
have respiratory distress syndrome and hypoglycaemia during the 
neonatal period, and develop diabetes, obesity and metabolic 
disorders later in life [13, 14, 15, 16, 17] 
 
Statement of the problem 
 
The diagnosis and management of GDM has abundant argument, so, 
it is significant to discuss GDM as the risk of foetal and maternal 
complications are increased in GDM. A 2-hours 75 g OGTT at 24-28 
weeks of gestation is being recommended nowadays both by the 
European Association for the Study of Diabetes, International 



Association of Diabetes and Pregnancy Study Group (IADPSG), ADA 
and World Health Organization (WHO)[18, 19, 20]. The prevalence of 
GDM is around 5% of pregnancies but numbers vary substantially 
depending on the criteria used and demographic characteristics of the 
population. Increasing of the prevalence is anticipated to as the 
epidemic of over weightiness remains. Pregnancies affected by GDM 
impose a risk for both mother and foetus as the risk of CS and 
operative vaginal delivery, macrosomia, shoulder dystocia, neonatal 
hypoglycaemia and hyperbilirubinemia is increased. Women with a 
history of GDM are also at an increased risk of developing type 2 
diabetes mellitus (T2DM) in the years following their pregnancy and 
their children have a higher risk of developing obesity and T2DM 
early in life [19]. So, it is significant to compensate laborious care to 
implications of GDM and the aim of this review is to discuss the 
implications of GDM and the short- and long-term outcomes of GDM 
for both mother and foetus.  
 
Research Question 
 

 What are the short- and long-term implications of gestational 
diabetes mellitus?  

 What are the maternal and foetal outcomes of gestational 
diabetes mellitus?  

 
Study Objective 
 
The main aim of this study was to investigate the implications of 
gestational diabetes mellitus. Afterward, the maternal and foetal 
outcomes of gestational diabetes mellitus; short- and long-term 
implications. 
 

METHODOLOGY  
 
Research Design  
 
The current study was designed as integrated literature review to 
stand on the implications of gestational diabetes mellitus. Afterward, 
the maternal and foetal outcomes of gestational diabetes mellitus; 
short- and long-term implications. 
 

Data collection  
 

The current articles were searched using a variety of key words such 
as “Diabetes mellitus and/or pregnancy,” “Gestational diabetes 
mellitus and/or maternal and foetal outcomes”, without limit of 
language to document assembling of as various cases as possible. 
Those articles were derivative from the World Health Organization 
(WHO) agendas and rules. Other data related to gestational diabetes 
mellitus and reported cases were conducted utilizing seven electronic 
databases (CINAHL, MEDLINE, ProQuest, PubMed, Scopus, 
Science Direct, and Cochrane) for studies published in various 
languages from October 2020 to February 2021. 
 
Study inclusion criteria 
 
All studies about the implications of gestational diabetes mellitus. 
Correspondingly, the studies that discovered the several maternal 
and foetal outcomes of gestational diabetes mellitus; short- and long-
term implications were included. 
 

DISCUSSIONS 
 
Gestational diabetes mellitus with primary start and evaluation in 
pregnancy, has been a scientific object tense with debate since its 
first explanation in 1964 [21]. While continuing debate in the 

subsequent half-century has centred around the diagnostic criteria 
and the ideal procedure for its screening and discovery, there is 
world-wide evaluation that GDM recognizes upcoming risk of type 2 
diabetes. Certainly, even though glucose tolerance naturally revenues 
to usual in the immediate postnatal period, women with GDM have a 
20–70% risk of progressing to type 2 diabetes in the first decade after 
delivery. Therefore, GDM is recognized clinical predictor of future 
diabetes risk, with affected women displaying a bigger than seven-
fold advanced overall incidence of type 2 diabetes, as equated with 
their peers [22]. Women with GDM experience an increased risk of 
developing other pregnancy complications, such as preeclampsia, 
and their offspring are at higher risk of developing short-term adverse 
outcomes such as macrosomia, neonatal hypoglycaemia and 
neonatal cardiac dysfunction, and long-term complications, such as 
obesity, impaired glucose tolerance (IGT), and diabetes in 
adolescence or early adulthood [4]. 
 

Maternal outcomes  
 

Initially, the association between hyperglycaemia in pregnancy and 
subsequent type 2 diabetes has been known for more than 50 years, 
Women who have had GDM have a noticeably increased risk for 
advance of type 2 diabetes mellitus (T2DM), even though most 
women return to a normoglycaemic state shortly after delivery. The 
evidence of this association is enormous, but the extent of the risk 
differs among studies, primarily explained by differences in length of 
follow-up, number of women participating in follow-up, diagnostic 
criteria and in the selection of the population. In addition, studies 
provide mark that numerous of the known T2DM risk genes are more 
frequent in women with previous GDM, and various risk factors such 
as a raised body-mass index (BMI), old age, and family history of 
diabetes [23]. The metabolic syndrome is characterized by several 
risk factors, including central obesity, hypertension, insulin resistance 
and dyslipidaemia. These risk factors are also associated with the 
development of CVD and T2DM, and the metabolic syndrome has 
been demonstrated to increase the risk of both outcomes [24]. Nearly 
60% of women with a past history of GDM develop T2DM later in life. 
Each additional pregnancy also confers a threefold increase in the 
risk of T2DM in women with a history of GDM. Extra, women with a 
previous case of GDM have a yearly risk of change to T2DM of near 
2 to 3%. Developing evidence also suggests that the vasculature of 
women with a prior case of GDM is enduringly altered, predisposing 
them to CVD. One study stated a 63% increased jeopardy of CVD 
amongst women with a history of GDM, which was partially, but not 
completely, explained by BMI [25]. This is of main concern, as CVD is 
the number one cause of death in the world [26, 27]. One study has 
established that the 3 times postpartum prevalence of the metabolic 
syndrome increases progressively from 10% in women with 
normoglycaemic pregnancies to 17.6% in women with gestational 
impaired glucose tolerance and to 20% in women with previous GDM 
[28]. The risk of CVD is found to be approximately 70% higher in 
women with previous GDM compared with women having 
normoglycaemic pregnancies when followed for 11.5 years after the 
index pregnancy. The increased risk may also extend to women with 
only mild glucose intolerance during pregnancy [19]. Many studies 
have argued that an increased cardiovascular disease (CVD) risk can 
manifest even in the absence of diabetes [29, 30, 31, 32]. This 
conflicting evidence holds fundamental implications for clinical CVD 
risk assessment in women. Specifically, if an increased CVD risk only 
manifests upon progression to T2DM, then clinical monitoring of 
glucose tolerance should suffice for prompting vascular evaluation in 
women with a history of GDM. In deduction, the diagnosis of GDM 
recognizes young women who have a twofold elevated risk of rising 
CVD in the years afterward, as compared with their peers. Therefore, 
the diagnosis of GDM should be standard as providing a sole opening 
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into a woman’s future risk of CVD, and hereafter chance for early risk 
adjustment and possibly prevention of the leading cause of mortality 
in women [22]. Moreover, maternal complications include pregnancy-
induced hypertension syndrome (PIH), polyhydramnios, shoulder 
dystocia, and CS. Vigilant care should also be paid to diabetic 
ketoacidosis, deteriorating of diabetic retinopathy and diabetic 
nephropathy, and hypoglycaemia. For PIH, 2% to 8% of all pregnant 
women are complicated with preeclampsia, which deteriorates 
perinatal outcomes. It is important to mention that, 80% of all cases of 
PIH, is of maternal origin and is often associated with old age, 
obesity, diabetes mellitus, and chronic hypertension. Subsequent, it 
has been reported that 0.5% to 0.7% of normal pregnant women and 
2.0% to 2.1% of patients with GDM are complicated with 
polyhydramnios. Polyhydramnios induces complications leading to 
perinatal death including premature labour, premature rupture of 
membranes, foetal malpresentation, weak labour, umbilical cord 
prolapse, premature separation of normally implanted placenta, and 
atonic haemorrhage after delivery. For pregnant women with GDM, it 
has been reported that glucose concentration in amniotic fluid is 
related to maternal plasma glucose level and that there is a positive 
correlation between amniotic fluid volume and glucose concentration 
in amniotic fluid[12]. Shoulder dystocia is a condition in which after 
the head of the infant is delivered in cephalic vaginal delivery, the 
shoulder of the infant is not delivered. It is a disease which may 
cause dystocia in both the mother and the infant. It is known that 
macrosomia is a risk factor for shoulder dystocia; on the other hand, it 
has been reported that pregnant women with abnormal glucose 
tolerance tend to experience shoulder dystocia regardless of the 
presence or absence of macrosomia. For these reasons and also 
because of complications of foetuses as mentioned later, the 
percentage of CS is clearly developed in pregnant women with 
abnormal glucose tolerance; the percentage is 10.7%-18.9% in 
normal pregnant women, compared with 19.3%-30.9% in pregnant 
women with GDM and 45.2% in pregnant women with GDM [12]. In 
addition, the most common maternal outcome of GDM is CS; one 
study revealed outcome of preeclampsia which associated with 
gestational hypertension (no less than 140/90 mmHg happening for 
the first time after mid-pregnancy) and proteinuria. GDM is 
accompanied with a 50% increased risk of severe preeclampsia and 
mild preeclampsia compared with gestation without metabolic 
abnormalities [33, 34, 35. Women with GDM are at higher risk of 
hypertensive disorders including gestational hypertension, 
preeclampsia, and eclampsia. One study revealed that, 5.9% had 
gestational hypertension and 4.8% had preeclampsia. The study 
showed that the glucose level at the first glucose tolerance test was 
positively correlated with the risk of preeclampsia [36]. Similarly, 
another study [37] reported that 5% had gestational hypertension and 
6.3% had preeclampsia. One study, confirmed a direct correlation 
between CS rate and maternal glycemia with an overall frequency of 
23.7% [36]. On the same hand, another study [37] stated a non-
elective CS rate for women with GDM of 19.5% compared to 13.5% 
for non-diabetic women [19]. Regrettably, GDM is a condition that 
expects all types of diabetes later in life particularly T2DM, the most 
prevalent form of diabetes. The development to T2DM in the years 
subsequently delivery is motivated by the deteriorating of insulin 
secretion defect [37, 38, 39, 40]. Both reduced insulin sensitivity and 
impaired pancreatic b-cell function may explain the increased risk of 
glucose intolerance among adult offspring [41, 42] suggesting that 
foetal exposure to maternal diabetes is associated with multi organ 
dysfunction at adult age. Another study [43]related increased 
maternal-induced methylation at guanine nucleotide binding protein 
alpha subunit of differentially methylated regions in foetuses of GDM 
compared to normal pregnancy with increased risk of metabolic 
diseases in later life of offspring [35]. Furthermore, the jeopardies of  

various serious perinatal complications are increased in women with 
GDM, including gestational hypertension, pre-eclampsia, 
polyhydramnios, Caesarean section, and shoulder dystocia. The 
probability of repeated GDM in a following pregnancy was assessed 
as 48% in a meta-analysis of 18 studies [44]. It has generally been 
observed that increasing maternal BMI, early gestational age at GDM 
diagnosis, and postpartum impaired glucose tolerance are 
interpreters for future progress of T2DM [10, 45].GDM upsurges the 
danger of a numeral of short-term and long-term maternal health 
issues. Additionally, to the stress of normal pregnancy, GDM is 
associated with antenatal depression [46]. There is also an increased 
risk of additional pregnancy complications, including preterm birth, 
preeclampsia, and surgical delivery of the baby is required [27]. Also, 
there are numerous studies also discuss morbidity and mortality 
adverse maternal outcome in short- and long-term outcomes [47- 53]. 
Subsequently, evidence has accumulated to support the findings of; 
GDM is accompanied with a variety of long-term adverse 
consequences for the mother and the offspring. Offspring born to 
mothers with GDM are at augmented danger of several immediate 
complications, including macrosomia, preterm birth, birth injury, 
shoulder dystocia, neonatal hypoglycaemia, neonatal unit admission, 
and respiratory distress [54]. It remains uncertain whether GDM is 
associated with an increased risk of perinatal death. A cohort study 
capturing all births in France during 2012, including 57 629 births with 
maternal GDM, showed the odds of perinatal mortality were 
increased by 30% in infants born at term (at or beyond 37 weeks) 
with maternal GDM, compared with the no diabetic population [55]. 
On the contrary, large population-based cohort studies, including over 
1 million participants in Ontario, Canada (1996–2010) and Sweden 
(1991–2003), demonstrated perinatal mortality in offspring from GDM 
mothers (on treatment) was significantly lower than or similar to the 
non diabetic population, correspondingly [56]. Whereas many studies 
support an association between presentational diabetes and 
increased risk of congenital malformations, this is due to the impact of 
hyperglycaemia on embryogenesis during the first eight gestational 
weeks (i.e., before GDM is diagnosed). A study accomplished across 
five Irish centres reported there was no difference in rates of 
congenital anomaly observed in the offspring of 5500 women with 
GDM or normal glucose tolerance. However, GDM was connected 
with a raiseddanger of congenital anomaly in the Ontario cohort 37.5 
per 1000 births in GDM, AR 29.04 per 1000 births in nondiabetic 
population, and of cardiac malformationsin the French cohort 
compared with the nondiabetic population [55, 56]. The long-term 
impact of intrauterine exposure to GDM on offspring health remains 
uncertain. Studies in childhood have shown evidence of an adverse 
cardiovascular phenotype, including increases in adiposity, insulin 
resistance, systolic blood pressure, and risk of circulatory disease 
compared with offspring with no parental diabetes [57, 58]. Studies in 
adult offspring have established condensed insulin sensitivity and 
augmented danger of diabetes, metabolic syndrome, and higher BMI 
compared with the background population [59,60]. Unfortunately, 
there are many complications related to macrosomia as if the baby is 
unusually big, vaginal birth will be more complicated. There is a risk 
of prolonged labour in which the foetus might be fixed in the birth 
canal, instrumental delivery (with forceps or vacuum) may be needed, 
and even unplanned or emergency CS may be necessary. During 
birth, there is a greater risk of vaginal, perineal and anallaceration 
and tear. There is also a high chance of uterine atony. The uterus 
muscle may not properly contract, resulting in heavy bleeding and 
postpartum hemorrhage. The risk of postpartum bleeding and genital 
tract injury was about 3–5 times higher in macrosomic labour. 
Besides, if the mother has had a previous CS, there is a higher 
chance of uterus tear along the scar line of the previous surgery [61].  
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Foetal outcomes 
 
GDM is associated with short- and long-term complications, both for 
the mother and for the foetus. Foetal and newborn short-term 
complications include respiratory distress syndrome, prematurity, 
breech presentation, hypoglycaemia, hyperbilirubinemia, macrosomia 
and death. Macrosomia (foetal weight over 4000 g) is the most 
important and common foetal complication, and is accompanying with 
several perinatal adverse outcomes, such as acute foetal distress, 
birth trauma and emergency CS. In addition to these immediate risks, 
there are substantial long-term risks of future life obesity, glucose 
intolerance, hypertension and CVD in children of GDM mothers[4]. 
About 15–45% of babies born to diabetic mothers can have 
macrosomia, which is a 3-fold higher rate when compared to 
normoglycemic controls. Macrosomia is typically defined as a birth 
weight above the 90th percentile for gestational age or >4,000 g. 
Disparate maternal hyperglycaemia, maternal obesity has a strong 
and independent effect on foetal macrosomia. Gestational age at 
delivery, maternal pre-pregnancy BMI, pregnancy weight gain, 
maternal height, hypertension and cigarette smoking also have a 
substantial influence. When obese women were compared to normal-
weight women, the newborns of obese women had more than double 
the risk of macrosomia compared to those of women with normal 
weight [12]. Macrosomia in newborns of GDM mothers is 
characterized by improved body fat [62, 63]. The foetal insulin levels 
assessed by cord C-peptide level were powerfully positively 
correlated [64]. So, maternal glycaemia is directly related to neonatal 
adiposity. Consequently, shoulder dystocia is a serious complication 
of childbirth. A strong association between increased foetal size and 
the risk of shoulder dystocia has been shown once the birth weight 
exceeds 4 kg. The risk of stillbirth was increased fourfold. The risk is 
found to be lower; possibly due to the beginning of specialist care and 
treatment of GDM. In the HAPO study, there was no increased risk of 
prenatal death with increased maternal glucose levels. In contrast, 
another study observed five deaths in the control group (routine care) 
and none in the study(treatment) group[19]. In this setting, GDM also 
poses short- and long-term consequences for the infant. The increase 
in placental transport of glucose, amino acids, and fatty acids 
stimulate the foetus’s endogenous production of insulin and insulin-
like growth factor 1 (IGF-1). Together, these can cause foetal 
overgrowth, often resulting in macrosomia at birth. Excess foetal 
insulin production can strain the developing pancreatic β-cells, causal 
to β-cell dysfunction and insulin resistance, even prenatally. 
Macrosomia is also a risk factor for shoulder dystocia—a form of 
obstructed labour. Accordingly, babies of GDM mothers are usually 
delivered by CS [65,66]. Once delivered, these babies are at 
increased risk of hypoglycaemia, which is probable owing to formed 
dependence on maternal hyperglycaemia (foetal hyperinsulinemia), 
which can contribute to brain injury if not appropriately accomplished. 
There is also evidence that GDM increases the risk of stillbirth. In the 
long term, babies that are born of GDM mothers are at increased risk 
of obesity, T2DM, CVD, and associated metabolic diseases. Children 
born to mothers with GDM have almost double the risk of developing 
childhood obesity when compared with non diabetic mothers, even 
after adjusting for confounders such as maternal BMI [67], and 
impaired glucose tolerance can be detected as young as five years 
old [27]. Congenital anomaly is one of the complications of foetuses 
born from mothers with GDM. According to a report in Japan, the 
incidence of congenital anomaly does not increase obviously when 
hemoglobin A1c (HbA1c) during the early stage of pregnancy is 
below 7.4%; though, the incidence upsurges when HbA1c is 7.4% or 
more; the incidence is as high as 24.1% when HbA1c is 8.4% or more 
[68]. The hyperglycemia of mothers persuades hyperglycemia of 
fetuses, and hyperplasia of pancreatic β-cells of foetuses results in 
hyper secretion of insulin, leading to extreme growth of foetuses. 

Such complications include hypoglycaemia, polycythaemia, 
hyperbilirubinemia, hypocalcaemia, neonatal respiratory distress 
syndrome, and myocardial hypertrophy [12].In the same context, 
GDM may lead to foetal complications including foetal hypoglycaemia 
immediately after delivery when glucose input from the mother is 
disordered and the newborn is still hyperinsulinaemic, 
hypocalcaemia, respiratory distress, stillbirth and macrosomia 
associated sometimes with birth trauma [69]. Additionally, foetal 
malformation may occur when hyperglycaemia is present in first 
trimester particularly in unknown pre GDM [35]. Unfortunately, 
offspring of women with a history of GDM are also at augmented 
long-term risk of emerging metabolic diseases such as obesity, T2DM 
and the metabolic syndrome. This long-term risk depends on genetic 
susceptibility and is additional tempered by the postnatal 
environment. Maternal glucose easily crosses the placenta and as a 
result maternal hyperglycaemia leads to intrauterine hyperglycaemia, 
which induces foetal hyperinsulinemia and possible modification of 
growth and future metabolism of the foetus. Likewise, the relation 
between birth weight and risk of T2DM is observed as U-shaped and 
consequently both infants with reduced and those with enlarged birth 
weight are at augmented risk of emerging T2DM as compared to 
persons being born with a normal birth weight [70, 19, 20, 71]. 
Furthermore, the offspring that exposed to intrauterine 
hyperglycaemia due to GDM, mainly have decreased insulin 
sensitivity [72]. Long-term significances of GDM are the development 
of the metabolic syndrome and obesity in the offspring. Where the 
mean BMI was 2.6 kg/m2 higher in offspring born to diabetic mothers 
compared to offspring born to non-diabetic mothers. This association 
is also seen in another study, where children of mothers with mainly 
GDM had a higher increase in BMI growth rapidity than unexposed 
controls, with the increase starting at the age of 10 to 13[73]. Besides, 
according to a recent study, offspring of Caucasian women with GDM 
had a 2-fold increased risk of developing obesity and a 4-fold 
increased risk of the metabolic syndrome compared to the contextual 
population. Correspondingly, the genetics play an important role in 
the development of the metabolic syndrome and obesity together with 
an effect of intrauterine hyperglycaemia. The prevalence of obesity 
increases worldwide among all age groups and some of the 
predisposition to obesity in children may be due to epigenetic foetal 
programming[19]. Premature birth is considered immediate foetal 
complications. Owing topremature induction of labour before 39 
weeks of pregnancy and/or premature rupture of membranes, there is 
a risk of preterm delivery. In addition to the risk of complications 
associated with new borns prematurity, including difficulties in 
respiration and feeding, infection, jaundice, neonatal intensive care 
unit admission and perinatal death. Shoulder dystocia and Erb’s 
Palsy. Newborns with a birth weight of 4,500 g or more carry a 6 
times higher risk of birth trauma and the risk of brachial plexus injury 
is around 20-folds higher when the birth weight is above 4,500 g. 
Hypoglycaemia at birth. Hypoglycaemia can lead to more grave 
complications similar severe central nervous system and 
cardiopulmonary disorders. Major long-term sequelae include 
neurologic damage resulting in mental retardation, recurrent seizure 
activity, growing delay and behaviour disorders. Neonatal Jaundice. 
Factors which may account for jaundice are prematurity, impaired 
hepatic conjugation of bilirubin and increased enter hepatic circulation 
of bilirubin resulting from poor feeding. In macrosomia, neonates 
have a high oxygen demand producing improved erythropoiesis and, 
eventually, polycythaemia. Consequently, when these cells failure, 
bilirubin increases resulting in neonatal jaundice [61]. The high blood 
sugar level of women with GDM can damage the developing organs 
of the foetus, leading to congenital anomalies such as heart defects 
and neural tube defects that are the most common types of birth 
defects. Regrettably, there are later complications childhood such as 
obesity and metabolic syndrome. Several studies propose that one of 
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the causes of childhood obesity is GDM. There has been mark of 
foetal programming of later adiposity amongst offspring exposed to 
present diabetes in utero. One study revealed that experience to 
maternal GDM was associated with an advanced BMI, a bigger waist 
circumference, more visceral and subcutaneous adipose tissue and a 
more centralized fat distribution pattern in 6 to 13-year-old multi-
ethnic youth [74]. Furthermore, youth exposed to maternal GDM in 
utero had an overall higher average BMI growth from 27 months 
through 13 years of age and a higher BMI growth rapidity starting at 
age 10–13 years [75, 76]. These results recommend that the long-
term effects of in utero GDM exposure are not always obvious in early 
childhood, but relatively arise during puberty, another sensitive period 
for the progress of obesity. Offspring of GDM mothers is also 
vulnerable to the beginning of metabolic syndromes such as 
augmented blood pressure, hyperglycaemia, obesity and abnormal 
cholesterol levels that occur together and increase the risk of CVD, 
stroke and diabetes[61]. Fortunately, the incidence of GDM in Japan 
has increased by 4.1 fold from 2.9% to 12.1%. By detecting abnormal 
maternal glucose metabolism at an early stage of pregnancy and 
accomplishing outstanding glycaemic control during pregnancy, it is 
possible to prevent perinatal maternal-infant complications [12]. 
 

Conclusions 
 
The current study concluded that women with GDM is powerfully 
accompanying to adverse pregnancy outcome, with vibrant evidence 
that exposure to maternal diabetes in utero has short- and long-term 
adverse effects on the offspring. GDM has both maternal and foetal 
risks: for the mother the risk is mostly long term; the development to 
type 2 DM and metabolic syndrome. For the foetus there are both 
short- and long-term complications; IUFD, abnormal foetal growth 
primarily macrosomia with its effect on delivery and risk of shoulder 
dystocia and metabolic hematologic changes such as hypoglycaemia, 
hypokalaemia, hyperbilirubinemia, hypocalcaemia, polycythaemia 
and respiratory distress syndrome. The long-term complications for 
the foetus are adverse neurological and cognitive consequences and 
mostly early onset metabolic syndrome. 
 

Recommendations And Further Research 
 
The public authority, health and educational institutions should work 
together in undertaking GDM to give appropriate, great emergency to 
women with GDM during pregnancy.  
 

 Future research is needed regarding prevention of GDM, 
treatment goals and effectiveness of interventions, guidelines 
for pregnancy care and prevention of long-term metabolic 
sequel for both the infant and the mother. 

 Exploring the feasibility of other implications of GDM. 
 Giving proposals to exercises that can forestall understudies' 

psychological problem to not more awful during the GDM.  
 Discussing possible topics of research that could help 

improve clinical GDM treatment and prevention of foetal 
programming. 
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