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ABSTRACT
Background: Diabetes is the most common medical complication of pregnancy. Vitamin D deficiency which was
initially considered only to influence bone metabolism, is now known to exert a wide spectrum of extra-skeletal
effects. Vitamin D deficiency is closely associated with gestational diabetes mellitus, it also leads to adverse maternal
and child outcome. Objective of this study was to compare the vitamin D levels in healthy pregnant women and
women with gestational diabetes mellitus and to observe the feto-maternal outcome.
Methods: This prospective study was carried out on 160 pregnant women between the age group 20-40 years
attending the Obstetrics and Gynaecology department of JNMC, AMU, Aligarh from October 2016 to October 2018.
Women were divided into group A- normal pregnant women and group B- women with GDM. Estimation of vitamin
D was done in both the groups.
Results: Mean vitamin D levels were lower in women with GDM as compared to normal pregnant women.
Conclusions: Women with vitamin D deficiency have an increased risk of developing GDM and adverse feto
maternal outcome as compared to those who had normal level of vitamin.
Keywords: Fetal outcome, Gestational diabetes mellitus, Maternal outcome, Vitamin D

INTRODUCTION
Diabetes is the most common medical complication of
pregnancy. Gestational diabetes mellitus is defined as
carbohydrate intolerance of variable severity with onset
or first recognition during pregnancy (ACOG, 2017a).1
The prevalence of GDM has been steadily increased over
the past few decades. Revealed high risk factors for its
occurrence are BMI >26 kg/m2, age >25 years, family
history of diabetes mellitus, past history of GDM, history
of big baby, gestational hypertension, vaginal candidiasis,
premature rupture of membranes and hyperbilirubinemia
in GDM mothers (Mohan et al).2 Screening should be
performed between 24 and 28 weeks of gestation in those
women not known to have glucose intolerance earlier in

pregnancy. The diabetes in pregnancy study group India
(DIPSI) criteria recommends 75 g oral glucose
irrespective of last meal and after 2 hours venous blood
glucose levels are measured. The value more than
140mg/dl is diagnostic of GDM (Anjalakshmi).3
GDM has serious short and long term adverse health
outcomes for both mothers and offspring. Although
several risk factors have been identified, factors which
cause GDM have not been completely elucidated.
Vitamin D deficiency, which was initially considered
only to influence bone metabolism, is now known to
exert a wide spectrum of extra-skeletal effects, including
impairment of immune system, increased risk in
cardiovascular disease and hypertension, disturbances in
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neuropsychiatric function and even increased mortality
(Al Alijan).4 Recent epidemiological studies have found
an association between 25(OH)D levels and risk of
T2DM.In vivo, vitamin D deficiency causes
dysregulation of glucose metabolism by increasing
insulin resistance through deteriorating β-cell function
and mass (Park S, and Esteghamati A).5,6 Vitamin D
induces insulin receptor expression through vitamin D
receptor (VDR) that enhances insulin dependent glucose
transport. Vitamin D deficiency was also identified as a
risk factor for obesity and T2DM in women at late
reproductive age (Grineva EN).7 Furthermore, in
pregnant women, vitamin D deficiency leads to maternal
and child infections, small for gestational age (SGA),
preterm delivery, preeclampsia, GDM, as well as DNA
imprinting in the infant for lifelong chronic diseases.
Several observational studies about maternal vitamin D
status and risk of GDM are conflicting, mostly due to
differences in population characteristics such as ethnicity,
geographic location, age of gestation at sampling and
diagnostic criteria for GDM (Joergensen JS).8
So it is important to pay attention to vitamin D status in
GDM. We aimed to investigate the effect of serum
vitamin D level in the incidence of GDM along with its
consequences on various biochemical parameters in
pregnant women.
The aim of the present study was to evaluate and compare
vitamin D level in healthy pregnant women with
gestational diabetes mellitus. To do Glucose Screening
Test (75 g), 2 hours in pregnant women. To evaluate
vitamin D level in these two groups. To evaluate
Maternal and fetal outcomes in the form of preeclampsia,
preterm delivery, fetal growth pattern, mode of delivery,
neonatal hypoglycemia and neonatal death.
METHODS
The present study was a prospective cohort study
conducted on pregnant women attending OPD and IPD of
OBG Department of Obstetrics and Gynecology, JNMC,
AMU Aligarh from October 2016 to October 2018 after
obtaining ethical approval from the institution. 160
pregnant women between the age group of 20 to 40 years
were selected after obtaining informed consent. Women
with anemia, multiple pregnancy, renal disease, liver
disease, heart disease and type 1diabetes were excluded.
Vitamin D level were estimated and correlated in normal
pregnant women and in the pregnant women with GDM.
Apart from basic antenatal investigations 4ml of venous
blood was collected from each women under aseptic
condition. Serum was separated by centrifuging the blood
at 3000rpm for 20 minutes at 4 degree Celsius until
arrayed, Estimation of 25-OH vitamin D was performed
by using ELISA kit the cases were divided into two
groups
•
•

Group A- 80 normal pregnant women
Group B- 80 women with GDM.

Statistical analysis
Chi-square test and the student “t” test were applied for
statistical analysis.
RESULTS
Maximum number of women in both the groups belong
to the age group of 21 to 25 years, mean age was
25.55±3.04 in group A while it was 25.7±4 in group B.
maximum number of the women belong to the urban area
in both the groups. Number of illiterate women were
more in group B as compared to group A and the
difference between the groups was statistically
significant. Numbers of unemployed women were more
in both the groups. Majority of the women were
multigravida in both the groups. Mean BMI of group A
was 20.88±1.38kg/m2 and of group B was
25.83±1.76kg/m2, the difference was statistically
significant when the groups were compared.
Table 1: Parameters in normal pregnant women and
in women with gestational diabetes mellitus.
Parameters
Mean age (years)
Mean BMI (kg/m2)
Mean systolic BP
(mmHg)
Mean diastolic BP
(mmHg)
Mean birth weight (kg)
Caessrean section (%)
NICU admission (%)

Group A
25.55±3.04
20.88±1.38

Group B
25.7±4
25.83±1.76

127.87±15.36 131.57±16.8
82.78±8.43

83.78±9.63

2.9±0.49
26.3
3.8

3.7±0.29
52.5
13.8

Mean systolic blood pressure in the study group was
131.57±16.80mmHg and in the control group it was
127.87±15.36mmHg. Mean diastolic blood pressure in
the study group was 83.78±9.63mmHg and in the control
group it was 82.78±8.43mmHg. Systolic and diastolic BP
in GDM women was comparatively higher than control
group.
Caesarean section was done in 42 cases (52.5%) of study
group and 21 cases (26.3%) of control group. vitamin D
status play an important role in the mode of delivery by
altering the smooth muscle strength and performance.
Mean birth weight was 3.7±0.29kg in study group and in
control group it was 2.9±0.49kg. NICU admission was
more in study group 11(13.8%) cases as compared to the
control group 3 cases (3.8%). The reason for NICU
admission was hypoglycemia (5%), RDS (5%),
hyperbilirubinemia (2.5%), HIE (1%) and preterm
delivery (1.3%) (Table 1).
The levels of vitamin D less than 20ng/ml were found in
56 cases (70%) in the study group and 7 cases (8.8%) in
the control group. Vitamin D level of 20-30ng/ml was

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

Volume 8 · Issue 8 Page 3301

Rekha T et al. Int J Reprod Contracept Obstet Gynecol. 2019 Aug;8(8):3300-3303

present in 18 cases (22.5%) in the study group and 20
cases (25%) in the control group. Vitamin D levels of
more than 30ng/ml was present in 6 cases (7.5%) in the
study group and 53 cases (66.3%) in the control group.
The difference was statistically significant when the
groups were compared (p<0.01) (Table 2).
Table 2: Vitamin D levels in normal pregnant women
and in women with gestational diabetes mellitus.
Vitamin D
(ng/ml)
<20
20-30
>30
Mean ± SD

Group A
N
%
7
8.8
20
25
53
66.3
44.50±37.01

Group B
N
%
56
70
18
22.5
6
7.5
15.63±9.50

Significance of difference :t=6.758;p<0.001

DISCUSSION
The results of the present study showed that 70% of the
pregnant women had vitamin D level less than 20ng/ml,
22.5% had vitamin D level of 20- 30ng/ml and only 6%
had vitamin D level between 20-30ng/ml. The major
circulating form of vitamin D is 25(OH)D which is bound
in plasma to vitamin D binding protein (DBP) and
albumin, it is the best available marker of overall vitamin
D status. Calcitriol synthesis in the kidney is regulated by
parathyroid hormone. In rodent models, calcitriol has
been shown to have effects on the synthesis, secretion
and actions of insulin (Bourlon) leading to several human
observational and interventional studies of vitamin D and
type 2 diabetes mellitus, a few of which have shown a
potential benefit of vitamin D supplementation or optimal
25(OH)D levels on type 2 diabetes (Pittas).9,10 Such
studies have prompted a growing number of studies on
the relationship between vitamin D status and GDM.
The increasing rates of overweight and obesity in the
general population are undoubtedly contributing to the
ongoing rise in the prevalence of GDM (Ferrara) which
now complicates approximately 7-14% of pregnancies in
the United States (Jovanoic).11,12 GDM places both
mothers and their infants at risk for adverse health
consequences. Women with GDM are more likely to
undergo cesarean section and later develop type 2
diabetes mellitus. Infants of diabetic mothers are more
likely to have congenital anomalies, macrosomia, birth
trauma, respiratory distress syndrome, jaundice and
hypoglycemia. While several GDM risk factors have
been identified (Ben haroush) including advanced
maternal age, obesity, family history of diabetes and
ethnicity how these risk factors predispose women to
GDM remains an active area of scientific inquiry.13 In
recent years, vitamin D deficiency has been increasingly
recognized as one potential contributor (Dror).14 While
epidemiologic studies have shown a fairly consistent link
between vitamin D deficiency and a higher risk of type 2
diabetes (Pitts) and obesity is strongly associated with
both GDM (Chu SY) and vitamin D deficiency (Holick),

it remains unclear whether vitamin D deficiency
contributes to a mother‟s risk of developing GDM.10,15,16
Several, but not all, observational studies have found an
association between low 25 (OH) D levels and increased
risk of GDM. In a matched, case-control study of 54
Iranian women with GDM and 11 normoglycemic
controls, Soheilykhah et al, found that maternal 25(OH)D
concentrations at 24-28 weeks of gestation were
significantly lower in women with GDM.17 They noted
that 83% of GDM women had 25(OH)D levels less than
50nmol/L vs. 71% of controls. Clifton-Bligh and
colleague studied 264 women in Australia and found that
among the 32% with GDM, 25(OH)D levels were
significantly lower compared to normoglycemic
women.18 In another study of Iranian women at high risk
for vitamin D deficiency, Hossein-Nezhad and colleagues
found that 29% of 741 women had 25(OH)D levels less
than 15nmol/L and the prevalence of GDM in this
subgroup was higher compared to women with 25(OH)D
levels more than 35nmol/L.19 Likewise, Zhang et al found
in a nested case-control study in the United States
(Washington) of 57 cases of GDM, that maternal
25(OH)D levels at 16 weeks‟ gestation were 20% lower
among women who later developed GDM.20
CONCLUSION
The present study provides valuable insight towards the
definition of gestational diabetes mellitus (GDM) and
normal levels of vitamin D and effect of vitamin D
deficiency on pregnant women and fetus. Our assessment
of GDM status and serum vitamin D levels in pregnant
women of North India, a population known to suffer from
high incidence of both GDM and vitamin D deficiency,
suggests an increased risk of development of GDM in
women who are deficient for vitamin D when compared
to their non GDM counterparts. The study revealed a
significant correlation between GDM, vitamin D and
BMI. Overall limitation of the present study is small
sample size and vitamin D supplementation has been not
done to define the role of vitamin D in glycemic status of
GDM and on maternal and fetal outcome. So, further
studies with bigger sample size involving vitamin D
supplementation are needed to define the role of vitamin
D in GDM.
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