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ABSTRACT

Recently, Gestational diabetes mellitus (GDM) has become a common pregnancy disorder worldwide. Through
the study, we try to review the prevalence, diagnostic criteria, and management and future perspectives to GDM.
To prepare the review, we collect some literature, available on digital libraries, databases (Scopus, Google scholar,
PubMed), etc. and then after a thorough study, we consider those, closely related to our concern. This review
concludes that GDM is a serious pregnancy disorder worldwide and in future more significant research must be
done to prevent the pregnancies from such GDM. It suggests that more improved diagnostic criteria must be
followed to assess the effects of GDM and treated in well-organized manner.
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INTRODUCTION

Recently, gestational diabetes mellitus (GDM) has
become a common pregnancy disorder in society.
According to the study,!! gestational diabetes is spiraling
and effecting up to 5% of all pregnancies. American
Diabetes Association (ADA) also reported that
approximately 7% of all pregnancies are affected by
GDM.™ In general, GDM is defined as carbohydrates
intolerance resulting in hyperglycemia, with first onset or
detection during pregnancy.®! A study by Buckley et
al."! discussed the risk factor and diagnosis of GDM in
Europe. According to their discussion, 2-6% of
pregnancies in Europe are affected by GDM. The study
focused the prevalence, current diagnosis methods and
barriers towards screening of GDM. The conclusion is
that there is urgent need for well designed research that
can perform the best practice on GDM diagnosis and
screening.

In 2012, Wendland et al.®! discussed the diagnostic
criteria suggested by the International Association of
Diabetes in Pregnancy Study Group (IADPSG) and the
World Health Organization (WHO). It was the first
systematic review to obtain the magnitude of the
association between different GDM diagnostic criteria
and several clinically relevant out comes. Their study is
the estimate of relative risk that demonstrates that GDM
diagnostic criteria based on both WHO and IADPSG can
predict perinatal and maternal adverse out comes.

Since, India is known as a diabetic capital of the world
and it has been well recognized that women especially
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pregnant and located from one of the most vulnerable
segments of the population from nutritional point of
view, are subject to higher risk of GDM. To enhance
awareness, Mahanta et al.”®! conducted a cohort study in
an area of rural Assam, India, served by Rural Block
Primary Health Center (PHC). They considered all
consented pregnant women in first trimester registered
between June and August 2011. All the pregnancies were
followed up in second and third trimester to measure
incidence of GDM along with maternal and fetal
outcome measuring during delivery and postnatal period.
They concluded that there is increased cesarean section
rate, admission to a Neonatal Intensive Care Unit
(NICU) among women who had GDM during
pregnancy.

In author study, Tutino et al.? discussed that there has
been a marked increase in the prevalence of diabetes in
Asia over recent years. They discussed that there are a
number of challenges to characterizing the true
prevalence of gestational diabetes in a given region.
Most notable are:(1) the lack of universal screening; (2)
definition of gestational diabetes vs. preexisting diabetes;
(3) the diagnostic criteria used; (4) population studied
(urban wvs rural); (5) ethnicity; and (6) changing
incidence over time. However, they characterized the
true prevalence of gestational diabetes and suggested that
there is an urgent need to harmonize diagnostic criteria,
taking into account regional and ethnic considerations.
The WHO took a step towards this end by recently
updating their diagnostic criteria for GDM, adopting the
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IADPSG recommendations. However, more innovative
research and implementations are needed.

Risk Factor: In 2014, Dayeon Shin and Won O. Song'®
discussed about the risk factor for gestational
hypertension, gestational diabetes, preterm labor, and
small for gestational age (SGA) and large for gestational
age (LGA) infants. They used the data of 219868 women
form Pregnancy Risk Assessment Monitoring System
(PRAMS) between 2004 to 2011. Multivariate logistic
regression analysis was performed to examine the effects
of pre-pregnancy BMI for gestational hypertension,
gestational diabetes, preterm labor, and SGA and LGA
infants with consideration of gestational weight gain. It
has been reported that women with overweight and obese
pre-pregnancy BMI has increased risk of gestational
diabetes and women with gestational diabetes may have
a higher risk of glucose intolerance in their offspring
than healthy woman, partially due to shared genetic
factors or similar dietary and physical activity in their
families.

However, this study may have limitation as the
retrospective cross-sectional study design may not
establish a cause-effect relationship. Mothers who were
surveyed 2-4 months postpartum could have had some
recall bias with memory lapse. No information was
available on family history of type-2 diabetes, which
could impact on gestational diabetes. Besides this, they
conclude that pre-pregnancy BMI an independent
predictor of the pregnancy out comes such as gestational
diabetes, gestational hypertension, preterm labor, and
SGA and LGA infants after controlling gestational
weight gain. This confirms that weight status before the
start of pregnancy is critically important and then special
attention need to be given to pre conception care and
counseling for all reproductive aged women, particularly
those with obesity.

As a modifiable factor, dietary habits have been shown
to contribute to the development of type-2 diabetes,
while research into the relationship between dietary
factors and GDM is just emerging.”! For instance,
several cross-sectional or retrospective studies have
shown that high intake of saturated fat, cholesterol or
eggs are associated with an increased risk GDM. %112
In contrast, another study has found no association
between the risk of GDM and intake of total dietary,
saturated and poly unsaturated fat.™™ In addition, a
recent prospective study, has found that high intakes of
animal protein increased the risk of GDM, while high
intakes of vegetable protein decreased the risk.** Most
of the previous studies exploring the effects of dietary
factors on the risk of GDM have focused on individual
nutrients or food items. However, individual foods
contain numerous nutrients, and foods are not consumed
in isolation, thus, studying a single nutrient or food item
cannot account for the complex interactions of multiple
nutrients. In contrast, dietary pattern analysis could
present a broader view of food and nutrients
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consumption, and examine the effects of overall diet on
health. Most of the previous studies, were focused on
western population.

To discuss the relationship between dietary patterns and
the risk of GDM in Asian population He et al.®
conducted a large prospective cohort study in China.
They used data collected from pregnant women,
recruited between February 2012 and February 2014.
During the period, total 9494 pregnant women were
approached, who were attending their first routine
antenatal examinations and 94.4% of them found
eligible. However, a total 6252 (69.4%) women agreed to
participate in their study. Of the women recruited, they
excluded 3189 women due to their medical history such
as diabetes, gestational hypertension, and pregnancy
termination or still birth, multiple gestation, etc.,
resulting in a final total of 3063 women. Participants
were asked about the frequency of consumption of sixty-
four specified food item as well as additional questions
about soup, beverages and cooking oil. They were
routinely given a75g, 2h OGTT (Oral Glucose Tolerance
Test) for GDM screening at a prenatal care visit. The
diagnosis of GDM was made based on the criteria
developed by the international association of diabetes
and pregnancy study groups ([16]). Finally, authors
concluded that the vegetable dietary patterns were
significantly associated with a decreased risk of GDM,
while the sweets and seafood patterns was positively
associated with the risk of GDM.

Diagnosis of GDM: In order to determine definitive
international diagnosis criteria for gestational diabetes,
the Hyperglycemia and Adverse Pregnancy Outcome
(HAPO) study.' examined the effects of varying
degrees of maternal glycemia on pregnancy outcome. A
total of 23316 women had a 75g Oral Glucose Tolerance
Test (OGTT) at 24-32 weeks gestation. The study found
a continuous association between maternal glucose levels
and birth weight and one surrogate outcome (cord blood
C peptide levels, which reflect fetal insulin secretion),
even below glucose levels that are diagnostic of diabetes.
However, no infection point for diagnosis was evident.

Still, agreeing on the diagnostic cut-offs for gestational
diabetes remains problematic. The International
Association of Diabetes in Pregnancy Study Group
(IADPSG) recently published a consensus derived from
the Hyperglycemia Adverse Pregnancy Outcome
(HAPO) study data, suggesting that all pregnant women
without known diabetes should have a 75g OGTT at 24-
28 weeks gestation.™® Gestational diabetes would be
diagnosed if one or more value met or exceeded the
following levels of glucose: fasting 5.1 m mol/l, 1h post
glucose 10.0 m mol/l and 2h post glucose 8.5 m mol/ I.
Use of these criteria will result in 17.8% of the pregnant
population being diagnosed with gestational diabetes. A
detailed analysis of the same HAPO study information
and other recent related publication raised issue that one
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worthy of further debate in the wider diabetes

community.

In,M® E. A. Reyan discussed the diagnostic criteria in
detail. To discuss, author considered several studies and
explained that diagnosing gestational diabetes has cost
implications. While, some diabetes organizations
specifically exclude a cost benefit analysis when
determining guidelines.™ %! major expenses occur when
diagnosing more cases, especially when they may
translate into opportunity costs for other aspects of
diabetes, e.g. type 2 diabetes in pregnancy. Increased
cost includes those associated with care from nurses,
dietitians and physicians, as well as with glucose
monitoring therapy of the diabetes.”! Several centers
have developed policies that dictate delivery protocols
for women diagnosed with gestation diabetes,
particularly those who have been started on insulin
regardless of glycemic control achieved or fetal size.

Based on HAPO," Reyan!*® proposed that for the
diagnosis of gestational diabetes could be that all
pregnant women without a diagnosis of diabetes should
have a 50 g glucose lead between 24 and 28 weeks of
gestation, without regard to fasting and with
determination of plasma Glucose 1 h later. The findings
should then be introduced as follows: (1) a value of >
11.1 m mol /I would merit a diagnosis of gestation
diabetes; (2) value of 7.8- 11.0 m mol /I would warrant
conducting a 75 g OGTT, with OGTT cut-off at 5.3 m
mol /I fasting 10.6 m mol /I 1 h post challenge and 9.0 m
mol /I 2h challenge, one of which would be sufficient for
diagnosis if equaled or exceeded; and (3) a value < 7.8
m mol/l would indicate that gestation diabetes is not
present.

Management of GDM: In recent years, GDM has been
become a common complication of pregnancy and it is
required that all women and adolescents of reproductive
age must be trained to manage GDM. There are several
counseling methods based on life style management,
food and nutrient intake and drug therapy. However, life
style and food management are the most important
methods to manage GDM.

According to Tobias et al.”? physical activity has long
been known for its role in improving glucose
homeostasis through its direct or indirect impact on
insulin sensitivity via several mechanisms. Several
studies.??**! have reported that physical activity has
independent effects on glucose disposal as well as exert
long term effects on improvement in insulin sensitivity
though increased fat free mass. In®?? it is concluded that
greater total physical activity before pregnancy or during
early pregnancy was significantly associated with a
lower risk of GDM. However, there are some limitations
like misclassification of questionnaires, misclassification
of pre pregnancy physical activity, etc. Another study,?®
reported that there is a lack of consistent evidence
regarding the benefits of physical activity on glucose
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tolerance and insulin sensitivity and preventing GDM.
However, it appears that physical activity may help to
achieve good glycaemic control and limit insulin use in
GDM women.

To assess the effects of life style intervention on GDM
women, a randomize controlled trial study is done by
Koivusalo et al.?”) In the study, 293 women are enrolled
and finally 269 of there were analyzed. The participants
in the intervention group increased their physical activity
and improved their dietary quality during pregnancy. In
contrast, the control group participants did no
improvement in their physical activity or dietary intake.
As a result of the combined moderate physical activity
and diet intervention, the overall incidence of GDM was
reduced by 39%. To discuss the GDM management by
nutritional intake, Meinila et al.”® conducted a study on
pregnant women they considered the pregnant women at
primary health care centers and antenatal clinics, as well
as by news paper advertisement and targeted social
media announcement. The study was carried with the
help of two trained nutritionists and the food intake
records were taken on their consecutive week’s day. The
study observed that excessive intake of saturated fatty
acids and low intake of carbohydrates among women at
high risk of GDM may further increase their risk of
GDM. Also, suggested that pregnant women with high
risk of GDM should take sufficient intake of vitamin D
and folate.

Another study towards association between dietary
factors and GDM is done by Schoenaker et al. and it is
concluded that previous studies supports current dietary
guideline for pregnant women with high risk of GDM .
However, further studies are needed to examine dietary
patterns both before and during pregnancy in relation
risk of GDM. In,®% R. S. Opie et al. discussed the
outcome of a dietary intervention study conducted at a
hospital in Melbourne, Australia. The study considered
dietary intervention group (92) women and control group
(125 women) of obese pregnant women with gestation (<
21 weeks) and age > 18 years. This study was associated
with significant improvements in diet quantity of obese
pregnant women. However, the protective effect of diet
on GDM incidence was independent of weight changes.

CONCLUSION

Recently, gestational diabetes mellitus has become an
emerging pregnancy complication. The issue has been
studied by several researchers and to enhance awareness,
we presented a literature review on GDM. To prepare the
review, we searched several digital libraries and
databases like scholar Google, PubMed, Scopus, etc. and
collected the articles related to our concern. After a
thorough review, we found that the awareness about
GDM is insufficient. The diagnosis methods and criteria
are to be implemented properly. However, the risk
factors discussed in the literature are significantly not
associated to GDM. To define significant risk factors,
more innovative research is needed in the direction of
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nutritional values and GDM. This review also suggests
that innovation towards diagnostic methods and criteria
are needed.
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