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Abstract

Background: Gestational diabetes mellitus can affect pregnancy in short and long term, for both mother and
her offspring. Nearly 1% to 28% of all pregnancies are complicated by GDM. Knowing the risk factors can
prevent the onset of GDM and early detection of GDM, which is important to prevent or minimize the GDM
consequences and optimum treatment.

Objective: To compare the parity, socio-demographic and serum vitamin D state of pregnant women with
and without gestational diabetes mellitus.

Method: This is a descriptive analytic study conducted in the Maternity Teaching Hospital in Sulaimani city
from December 2018 to January 2019 among 100 pregnant women with GDM and 162 healthy pregnant
women. The face-to-face interview was used to collect the information regarding socio-demographic and
obstetric history through a specific written questionnaire. At the same time serum vitamin D state was
examined using the Roche Elecsys vitamin D5 assay.

Result: The study found that body mass index, educational state, age at marriage, parity and gravidity
significantly higher in the GDM group compare to the non-GDM group. Socioeconomic state does not differ

significantly in both group p=0.069.
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Introduction

Gestational diabetes mellitus (GDM) remarkably
elevates the risk of later life type two diabetes mellitus'.
GDM is defined as carbohydrate intolerance of varying
severity that start or diagnosed during pregnancy. The
definition is applicable regardless of whether insulin
is used for treatment or the condition persists after
pregnancy. GDM is adversely affect the pregnancy
outcome not only for the mother, but also it affect fetus,
neonate, child adult offspring of diabetic mother?. The
most frequent complications of pregnancy with diabetes
are hyperglycaemia, which increases the risk of pre-
eclampsia, premature delivery, and caesarean section.
GDM also increases the risk of type two diabetes
mellitus in the few years after pregnancy. Women with
GDM at higher risk of some chronic diseases such as
metabolic syndrome, obesity, cardiovascular morbidities

and recurrent GDM in following pregnancy. Also, there
are maternal implications secondary to a delivery of a
macrosomic or large for gestational age (LGA) fetus,
such as an increased rate of cesarean delivery, postpartum
hemorrhage (PPH), birth trauma and shoulder dystocia®.
The worldwide prevalence of GDM cannot be estimated
exactly because of the differences in the diagnostic
criteria, race/ethnicity and socio-economic statues of
individuals*. So, the results of the studies concerning
prevalence of the GDM highly variable among countries
which ranging from 0.6 to 15%°.

The incidence is estimated at 7% worldwide,
although the incidence of GDM has increased in the
last decades and predicted to increase in future because
of the increase in the associated risk factors®. The well
known risk factors of GDM includes pre-pregnancy
body mass index (BMI)® 30 kg/m?, obesity, 35 years and
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older at delivery, metabolic syndrome, hypertension,
family history of diabetes mellitus or history of GDM,
history of unexplained still birth, history of having infant
with congenital anomaly, history of macrosomic infant,
long term use of steroids, glycosuria, impaired glucose
metabolism’. Anumberofthestudies found theassociation
between vitamin D deficiency and risk of gestational
diabetes mellitus*’-® However, in one large prospective
study no association found between vitamin D level and
GDM!?, The huge number of epidemiological studies
supports the direct association between serum vitamin D
level and insulin responsiveness. Vitamin D deficiency
in pregnant women increases risk of gestational diabetes
mellitus and pre-eclampsia for mother and increases
chance of being small for gestational age for offspring!!.
The current study tried to compare gravida, para, socio-
demographic and serum vitamin D levels of the pregnant
women with gestational diabetes mellitus and without
gestational diabetes mellitus in Sulaimani City.

Method

Study design and population: This is a descriptive
analytic study involving 262 pregnant women, 100
pregnant women with GDM and 162 pregnant women
without GDM.

This study was conducted at Gestational Diabetes
Center, Maternity Teaching Hospital in Sulaimani
city, between December 2018 to January 2019. A non-
probability purposive sample was used for selecting
study population depending on the inclusion criteria.
The inclusion criteria were pregnant women with
gestational age more than 24 weeks. The study excludes
pregnant women with pre-pregnancy BMI more than 35
and pregnant age more than 40 years old. In the group
of GDM, 100 g oral glucose tolerance test (OGTT) was
performed to confirm gestational diabetes. Finally, the
total of 262 pregnant women recruited in the study.
The Ethical Committee of the university of Sulaimani
approved this study.

Data Collection: The data collected using
questionnaires, by a trained researcher using face-
to-face interview. The questions categorized in two
parts of socio-demographic history, such as age,
blood group, occupation and obstetric history, such as
age at marriage, para and gravida. The blood sample
was drowned from the participants on the day of the
interview and centrifuged at 5000 r/m for 5 minutes,
followed by separation of the serum that stored at -80°C

in freeze until they defrosted for measurement of serum
25 dehydroxyvitamin D. In this study vitamin D level
categorized into three groups of sufficiency (more than
30ng/mL), insufficiency (between 20ng/mL and 30 ng/
mL) and deficiency (less than 20ng/mL).

The validity ascertained through a pane; group of 12
experts and reliability calculated by using the correlation
coefficient that was 1=0.884 (statistically adequate). A
pilot study applies to groups of 20 pregnant women
visiting maternity teaching hospital.

Statistical analysis: the data were analyzed using
SPSS version 23.0 software program.

Results

A total of 262 pregnant women recruited in the study.
The table 1 shows the demographic characteristics of the
pregnant women with and without GDM. In the GDM
group majority of samples were at the age between 30 to
39 years old which were 54.0% of the total participants,
41.0% of them were at the age between 20 to 29 years
old and the minority of the samples were at the age of
40 and more years which were merely 2.0%. Moreover,
the mean and standard deviation of age distribution were
30.10, 4.95 respectively. In non-GDM group majority of
samples were in age between 20 to 29 years old which
were 54.3% of the total participation; 44.9% of them
were aged between 30 to 39 years old and the minority
of the total sample was at age of 40 years old and more
which were merely 0.61%. Moreover, the mean and
standard deviation of age distribution were (28.33, 5.03)
respectively.

The table, one shows the obstetric history of the
participants with and without GDM. It can be seen in the
table that in the GDM group the majority of participants
had aged at marriage between 20 to 29 years, which
were 65.0% of the total samples. Those who aged at
marriage 30 years and over were merely 10.0% of the
total samples. However, in non-GDM group majority
of participations were getting married between 20 to
29 years, which were 74.7% of the total samples, the
minorities of the participatnts (2.5%) were getting
married for 30 years and over.

It is indicated that in GDM group, the majority of
the samples (54.0%) of the total participants were in
20 to 29 weeks of gestational age. Moreover, the mean
and standard deviation of gestational age equals (29.47,
4.70) respectively. It is indicated in the table that in non-



GDM, 56.2% of the total participation were in 20 to 29
weeks of gestational age and 43.8% of them were in
30 to 39 weeks of gestational age. Moreover, the mean
and standard deviation of gestational age equals (29.89,
4.18) respectively.

In the GDM group, 23.0% of the total participations
had gravid number one or less and 77.0% of them more
than one. Also in non-GDM group, 37.7% of the total
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participations had gravid number equal to one and
62.3% of them more than one of gravida. The mean and
standard deviation were (1.96, 1.06) respectively.

Regarding the number of delivered babied in GDM
group, 68.0% of the total participations had a Para one
or less and 32.0% of them more than one. In non-GDM
group, 85.2% had para number equal to one or less and
14.8% of them had para number more than one.

Table (1): Obstetric history of pregnant women with and without GDM.

Variables Items GDM (n=100) Percent | Non-GDM (n=162) Percent Total P value
Less than 20 years 25 (25%) 37(22.8%) 62

Age at marriage 20- 29 years 65 (65%) 121(74.7%) 186 0.023
30 years and over 10 (10%) 4(2.5%) 14
Less than 20 Weeks 3 (3%) 0(0%) 3

Gestational age 20- 29 Week 54 (54%) 91(56.2%) 145 0.085
30- 39 Week 43 (43%) 71(43.8%) 114
Equal to one 23 (23%) 61(37.7%) 84

Gravida 0.014
More than one 77 (77%) 101(62.3%) 178
One and less 68 (68%) 138(85.2%) 206

Para 0.001
More than one 32 (32%) 24(14.8%) 56

Table one compare the association between obstetric characteristics of the both group and significance of the
association. The p value was significant at p vale less than 0.05.

Table (2): Vitamin D status among the study sample

Vitamin D Status GDM (n=100) Percent Non-GDM (n=162) Percent P-value
Deficiency 77.0 68.5

Insufficiency 13.0 20.4 0.463
Sufficiency 10.0 11.1

Table two shows the vitamin state of both groups in percent. The p value less than 0.05 were significant.

Discussion

In a study of the association between blood group
and disorders it should be taken to account that the
distribution of ABO phenotypes varies across the globe
and it depends on racial/ethnic origins and geographical
regions. In the current study no association found
between blood group and risk of GDM. However,
association between maternal blood group and risk
of GDM reported by several studies. Blood group
AB was found to be significantly (p=0.029) higher in

GDM women compared to non-GDM women!#. This
finding in contrast with a recent study from the People’s
Republic of China, which was a prospective cohort
study Chinese women and demonstrated that women
with blood group AB were less likely to have a GDM',
Relationship between maternal ABO blood group
and risk of pregnancy outcome studied among 55320
singleton pregnant women (16). The study demonstrated
that there is no any significant association between ABO
blood group and GDM. The results of the studies are
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not consensus. Different results regarding the magnitude
of associations among these studies might lie on
various sample sizes, racial/ethnic origins studied, and
population characteristics.

The risk of T2DM and low social economic state
has been established in previous studies!”. The definition
of socioeconomic state varies in different regional and
countries; however, most of the studies agreed that
low socioeconomic state increase the risk of GDM
development. The current study found no significant
differences between Socio-economic state of GDM
and non GDM group. In the study that carried out in
china to demonstrate association between lifestyle
factor and risk of GDM development, significant
association found between income and risk of GDM.
They found that women with lower income at higher
risk of GDM compare to high income women'8. A large
population based study from Australia reported that low
socioeconomic state inversely associated with the risk
of GDM!? and no association found in the study which
carried out by Janghorbani et al. The finding of another
study indicated that higher household income was
associated with lower risk of GDM?°,

Obesity that defined as BMI more than 29 kg/m?,
remains an important and increasing risk factor for
GDM. Additionally, this relationship appears to vary
by race and ethnicity. The risk of GDM between obese
Latina and Asian women is twofold higher than African-
American and Caucasian women. The current study
found significant differences between BMI of women
with GDM and without GDM. The large retrospective
cohort study that include 24,325 pregnant women,
examined the association between BMI and risk of GDM
between different ethnicity and race. The study found
higher prevalence of the GDM among groups with high
BMIs?!. A prospective cohort study looked at the effect
of maternal BMI on GDM and risk of adverse pregnancy
outcome. They reported increased prevalence of GDM
with increasing BMI?2.

The previous studies suggest that the educational
level of the mother does not affect the risk of gestational
diabetes directly, however, it is more likely to act
through more proximal risk factors, so it is called
mediators. Several factors considered to be potential
mediators in the pathway between maternal education
and GDM, for instance. Substance use during pregnancy,
such as: alcohol consumption and smoking, nutritional
information, stress and pre-pregnancy BMI. The large

strong population-based prospective study which
carried out among large group of pregnant women from
beginning of the study revealed that low educational
level is associated with a three times higher risk of
developing GDM compared with a high educational
level®. Significant differences found between the
educational state of the pregnant women with GDM and
without GDM. In an observational register-based cohort
study, the risk factors of GDM studied among 7750
women from the city of Vantaa. The result of the study
showed that primiparous women who aged more than 35
years had significantly higher risk of GDM. There were
no any significant differences found between vitamin D
statuses of the both groups. In both groups of GDM and
non- GDM almost 70 percent of the cases had serum
vitamin D levels less than 20ng/mL. in the numbers of
studies it has been proposed that vitamin D deficiency
can trigger the onset of diabetes during pregnancy and
several mechanisms defined. The studies showed that
active form of vitamin D (1,255 (OH),D) play a role in
stimulation of insulin production and enhance sensitivity
to insulin, thus vitamin D deficiency may involved in
the development of GDM (25). The two cross-sectional
studies showed that serum level of the vitamin D level is
lower in GDM women compare to non-GDM women 48,

Conclusion

Body mass index, education, residency, age at
marriage, parity and Gravidity are the factors that affect
the development of GDM. Socio-economic state has not
been associated with risk of GDM.

Financial Disclosure: There is no financial

disclosure.
Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols
were approved under the Diabetes and Endocrine Center
and all experiments were carried out in accordance with
approved guidelines.

References

1. Sen S, Chakraborty R. N. In: Diabetes Mellitus In
21st Century. 2016. p. 13-6.

2.  Ashwal E, Hod M. Gestational diabetes mellitus:
Where are we now? Clin Chim Acta [Internet].
2015;451:14-20.

3. Moore LE. Diabetes in Pregnancy. Springer
International Publishing; 2018. 47-54 p.



10.

11.

12.

13.

Saxena R, Saxena R. Diabetes Mellitus and
Gestational Diabetes. An Evidence-Based Clin
Textb Obstet Gynaecol MRCOG-2. 2018;25:147—
147.

Erem C, Kuzu UB, Deger O, Can G. Prevalence
of gestational diabetes mellitus and associated risk
factors in Turkish women: The Trabzon GDM
Study. Arch Med Sci. 2015;11(4):724-35.

Muche AA, Olayemi OO, Gete YK. Prevalence of
gestational diabetes mellitus and associated factors
among women attending antenatal care at Gondar
town public health facilities, Northwest Ethiopia.
BMC Pregnancy Childbirth. 2019;19(1):334.

C. C, Berghella V. AO - Caissutti Vincenzo;
ORCID:  http://orcid.org/0000-0003-2854-0239
CO http://orcid. org/000.-0002-6535-4497 AO-B.
Scientific Evidence for Different Options for GDM
Screening and Management: Controversies and
Review of the Literature. Biomed Res Int [Internet].
2017;2017:2746471.

Zhang C, Qiu C, Hu FB, David RM, van Dam RM,
Bralley A, etal. Maternal plasma25-hydroxyvitamin
D concentrations and the risk for gestational
diabetes mellitus. PLoS One. 2008;3(11):16-9.

Larrabure-Torrealva GT, Martinez S, Luque-
Fernandez MA, Sanchez SE, Mascaro PA, Ingar
H, et al. Prevalence and risk factors of gestational
diabetes mellitus: Findings from a universal
screening feasibility program in Lima, Peru. BMC
Pregnancy Childbirth. 2018;18(1):1-9.

Makgoba M, Nelson SM, Savvidou M, Messow CM,
Nicolaides K, Sattar N. First-trimester circulating
25-hydroxyvitamin D levels and development
of gestational diabetes mellitus. Diabetes Care.
2011;34(5):1091-3.

Principi N, Bianchini S, Baggi E, Esposito S.
Implications of maternal vitamin D deficiency
for the fetus, the neonate and the young infant.
2013;859-67.

Khan R, Ali K, Khan Z. Socio-demographic
risk factors of Gestational Diabetes Mellitus.
2013;29(3):843-6.

Ennazhiyil S V., Valsan SM, Rajeev A V.,
Srinivasan C, Kunnath RP. The socio-demographic
determinants of gestational diabetes mellitus
among postnatal women from Palakkad district,

Kerala: comparative study. Int J Community Med
Public Heal. 2019;6(6):2449.

Medico-legal Update, October-December 2020, Vol. 20, No. 4
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

1717

Karagoz H, Erden A, Ozer O, Esmeray K,
Cetinkaya A, Avci D, et al. The role of blood
groups in the development of diabetes mellitus
after gestational diabetes mellitus. Ther Clin Risk
Manag. 2015;11:1613-7.

Zhu'Y,Zhang C. Prevalence of Gestational Diabetes
and Risk of Progression to Type 2 Diabetes: a
Global Perspective. Curr Diab Rep. 2016;16(1):1—
11.

Phaloprakarn C, Tangjitgamol S. Maternal ABO
blood group and adverse pregnancy outcomes. J
Perinatol. 2013;33(2):107-11.

Agardh E, Allebeck P, Hallqvist J, Moradi T,
Sidorchuk A. Type 2 diabetes incidence and socio-
economic position: A systematic review and meta-
analysis. Int J Epidemiol. 2011;40(3):804—18.
Carroll X, Liang X, Zhang W, Zhang W, Liu G,
Turner N, et al. Socioeconomic, environmental and
lifestyle factors associated with gestational diabetes
mellitus: A matched case-control study in Beijing,
China. Sci Rep. 2018;8(1):1-10.

Anna V, Van Der Ploeg HP, Cheung NW,
Huxley RR, Bauman AE. Sociodemographic
correlates of the increasing trend in prevalence of
gestational diabetes mellitus in a large population
of women between 1995 and 2005. Diabetes Care.
2008;31(12):2288-93.

Song L, Shen L, Li H, Liu B, Zheng X, Zhang L,
et al. Socio-economic status and risk of gestational
diabetes mellitus among Chinese women Research
: Epidemiology Socio-economic status and risk
of gestational diabetes mellitus among Chinese
women. 2017.

Shah A, Stotland NE, Cheng YW, Ramos GA,
Caughey AB. The association between body mass
index and gestational diabetes mellitus varies by
race/ethnicity. Am J Perinatol. 2011;28(7):515-20.

Chen M, Dei RCH, Wang WX, Guo L, Papathomas
A, Smith B, et al. To print this document, select the
Print. Hist Work J. 2016;80(3):302.

Bouthoorn SH, Silva LM, Murray SE, Steegers
EAP, Jaddoe VWV, Moll H, et al. Low-educated
women have an increased risk of gestational
diabetes mellitus: the Generation R Study. Acta
Diabetol [Internet]. 2015;52(3):445-52.



