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Status of Maternal Serum Vitamin D Levels in Rural India
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Abstract: Background: The role of Vitamin D during pregnancy and its effect on maternal and fetal health is just
beginning to be understood. What is clear, however, is that Vitamin D deficiency during pregnancy is rampant throughout
the world. Vitamin D deficiency is prevalent in India, a finding that is unexpected in a tropical country with abundant
sunshine. Various studies have shown an intrinsic relation between various parameters of maternal and fetal wellbeing
with maternal Vitamin D status during pregnancy.

Aim: To determine the status of Vitamin D levels in pregnancy among rural mothers.

Methods: A total of 60 pregnant females, aged 20-35 years were studied during the third trimester of pregnancy. Serum
Vitamin D was measured by chemiluminescent immunoassay.

Results: 65% subjects were found to have Vitamin D deficiency and 26.67% were found to have Vitamin D insufficiency
whereas 8.33% had normal Vitamin D levels. Mean maternal serum Vitamin D level was 15.97+9.216 ng/mL.

Conclusions: We observed a high prevalence of physiologically significant hypovitaminosis D among pregnant women
attending rural hospital. As mentioned in literature, Vitamin D deficiency is associated with adverse fetomaternal

outcome, the magnitude of hypovitaminosis D in antenatal period warrants public health intervention.
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INTRODUCTION

Vitamin D deficiency is pandemic, yet it is the most
under-diagnosed and  under-treated nutritional
deficiency in the world [1-3]. In tropical country like
India where there is abundant sunlight for whole of the
year, hypovitaminosis is unexpected. Reason for this
could be the Indian socioreligious and cultural practices
which do not facilitate adequate sun exposure, thereby
negating potential benefits of plentiful sunshine.
Furthermore in India, which is a developing country,
milk, the primary source of calcium, is an expensive
food which could not be afforded by rural population on
daily basis. In addition to this, dairy products which are
consumed more in urban areas are rarely fortified with
Vitamin D. Consequently, subclinical Vitamin D
deficiency is highly prevalent in both urban and rural
settings, and across all socioeconomic and geographic
strata [4]. Vitamin D deficiency is highly prevalent in
urban and rural India [5, 6] , and pregnant women and
newborns are vulnerable groups [7, 8]. Data regarding
appropriate doses of Vitamin D during pregnancy are
scant [9-12]. Several clinical studies suggest the
possible association between low Vitamin D levels and
potential adverse outcomes of pregnancy [13-16].
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Owing to its multifarious implications on health, the
epidemic of Vitamin D deficiency in India is likely to
significantly contribute to the enormous burden on the
healthcare system of India. The socioeconomically
backward people constitute a large percentage of the
population in India. The underprivileged generally
suffer from overall poor nutrition. Vitamin D rich dietary
sources are limited and unaffordable to most Indians.
Cultural and social taboos often dictate lifestyle
patterns such as clothing-that may limit sun exposure
and vegetarianism-which certainly limits Vitamin D rich
dietary options. Vitamin D supplements are available at
very cheap cost, but most Indians are not aware that
they need additional Vitamin D. We undertook this
study to determine the prevalence of Vitamin D
deficiency in pregnant women in a rural community.

METHODOLOGY

This study was conducted in Department of
Obstetrics and Gynaecology, Acharya Vinoba Bhave
Rural Hospital (AVBRH) at Sawangi (Meghe), Wardha,
Maharashtra. It was a cross sectional study
comprisisng of 60 pregnant.

Inclusion criteria:
. Gravid women

. Live singleton pregnancy
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Exclusion criteria:

. Clinical evidence of medical and metabolic
disorder in pregnancy including hypertension,
pregestational diabetes, renal disease, lupus, or
multiple gestations.

. Patients who are not willing to participate in
study.

Demographic details were taken. Socioeconomic
status was calculated using Modified Kuppuswamy
Classification [17]. Blood sample for serum Vitamin D
level was collected. Maternal Vitamin D levels were
measured by immune assay test in Advia centaur
which works on CLIA (chemiluminescent
immunoassay).

Serum Vitamin D (25-OH-D) Cutoff Points

According to the 2011 ACOG Practice Bulletin
“Vitamin D: Screening and Supplementation”[18] and
according to Endocrine Society guidelines [19]

o Deficiency is defined as levels <20 ng/mL
. Insufficiency as levels 21 ng/mL - 29 ng/mL
) Normal > 30 ng/mL and <100 ng/mL

RESULTS

Sixty pregnant females were studied during the third
trimester of pregnancy.

) The mean age was found to be 24.56 years.
Maximum were in the age group of 21-25
constituting 51.67%. (Table 1 and Figure 1)

. 55% were primigravida whereas 45% were
multigravida. (Table 2 and Figure 2)

. 73.3% of subjects belong to upper lower socio
economic status that is class IV. (Table 3 and
Figure 3)

. The mean period of gestation was found to be

38.56+1.69 weeks. (Table 4 and Figure 4)

. 65% subjects were found to have Vitamin D
deficiency and 26.67% were found to have
Vitamin D insufficiency whereas only 8.33% had
normal Vitamin D levels. Mean maternal serum
Vitamin D level was 15.974+9.216 ng/mL. (Table
5 and Figure 5)

Table 1: Age Wise Distribution of Subjects

Age Group No. of Subjects
(years) n=60
<20 11(18.33%)
21-25 31(51.67%)
26-30 15(25%)
31-35 3(5%)
Total 60(100%)
Mean + SD 24.56+3.64
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Figure 1: Age wise distribution of subjects.

Table 2: Distribution of Subjects According to Gravidity

- No. of Subjects
Gravidity n=60
G1 33(55%)
G2 17(28.3%)
G3 8(13.3%)
>G3 2(3.3%)
Total 60(100%)
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Figure 2: Distribution of subjects according to Gravidity.
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Table 3: Distribution of Subjects According to Socio-
Economic Status

Table 5: Status of Serum Vitamin D Level in Subjects

Figure 3: Distribution of subjects according to socio-
economic status

Table 4: Distribution of Subjects According to Period of
Gestation (in weeks)

Period of Gestation No. of Subjects
(in Weeks) n=60
32-36.6 9(15%)
37-40 39(65%)
>40 11(18.33%)
Unknown 1(1.67%)
Total 60(100%)
Mean + SD 38.56+1.69
f N

2%

W 32-36.6 wks
W 37-40 wks
W >40 wks

B Unknown

\ J

Figure 4: Distribution of Subjects according to period of
gestation (in weeks)

Vitamin D No. of Subjects
Socio-Economic Status No. of Subjects (ng/mL) n=60
(Kuppuswamy) n=60
>30 Normal 5(8.33%)
I(Upper) 0(0%)
20-30 Insufficient 16(26.67Y
ll(Upper Middle) 0(0%) nsuticien (26.67%)
lll(Middle/lower middle) 10(16.7%) <20 Deficient 39(65.00%)
IV(Upper Lower) 44(73.3%) Total 60(100%)
V(Lower) 6(10%) Mean + SD 15.9749.216
Total 60(100%)
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Figure 5: Status of serum Vitamin D level in subjects.

DISCUSSION

The most important finding in present study was the
unexpectedly high prevalence of hypovitaminosis D in
the pregnant population, 65% of subjects were Vitamin
D deficient. Previous studies among pregnant women
from south and north India have reported high Vitamin
D deficiency levels with values varying from 67% to
96% [6, 20-22].

The first Indian study on Vitamin D status in
singleton pregnancy by Goswami et al. [20] in year
2000 reported 60-70% prevalence of Vitamin D
deficiency. Subsequently Sachan et al. [22] in 2005
also reported 84% prevalence of Vitaminn D deficiency
in women with singleton pregnancies. Other Indian
studies have reported similar findings in singleton
pregnancies.

In the study conducted by Sahu et al. [6] in 2008
74% of pregnant residents of Barabanki district had
Vitamin D deficiency 250HD < 30ng/ml.

Similar findings were observed in few of the Indian
studies mentioned below.
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Prevalence of Hypovitaminosis D

Prevalence of Vitamin D Deficiency Studies Results
Goswami et al (2000) [20] 60-70%
Sachan et al (2005) [22] 84%

Sahu et al (2008)[6] 74%
Farrant H.J. et al (2009)[23] 66.5%
Krishnaveni G.V. et al (2011) [24] 67%
Marwaha R.K. et al (2011) [21] 96.3%
Jani R. et al (2014) [25] 93.75%
Present Study 65%

Vitamin D deficiency has been linked to adverse
perinatal outcomes in recent epidemiologic data [26].
During initial to mid-trimesters, the fetal organs begin to
develop and there is start of skeleton formation in form
of collagen matrix. The skeleton of the fetus begins to
calcify in the last trimester, thereby increasing maternal
demand for calcium. This demand is met by increased
production of 1,25dehydrocholecalciferol by the
mother’s kidneys & placenta. Circulating concentrations
of 1,25dehydrocholecalciferol gradually increase during
the 1st & 2nd trimesters, owing to an increase in
Vitamin D-binding protein concentrations in the
maternal circulation. However, the free Ilevels of
1,25dehydrocholecalciferol, which are responsible for
enhancing intestinal calcium absorption, are only
increased during the 3rd trimester [19]. Vitamin D
deficiency during pregnancy is linked with
preeclampsia [27], gestational diabetes mellitus,
preterm labour [28, 29] and an increased risk for
caesarean section delivery[30]. It was speculated that
these conditions may result from the lack of action of
Vitamin D in immunosuppression or placental
development among deficient patients [26, 27, 31, 32].
Maternal Vitamin D deficiency is associated with subtle
fetal bone abnormalities like shorter knee-heel length
[33], low birth weight [34] & high risk of being small for
gestational age (SGA) [35].

At present, Vitamin D supplementation is not a part
of national antenatal care programs in India. The US
National Academy of Sciences mentions 400 IU as the
dietary reference intake for Vitamin D during
pregnancy. On an individual basis, a mother should be
supplemented with adequate amounts of Vitamin D to
ensure that her 25-hydroxyvitamin D levels are in a
sufficient range (>32ng/mL)[36-39]. However, several

investigators worldwide are arguing for revised higher
guidelines for Vitamin D allowance during pregnancy
and lactation [40].

CONCLUSION

Vitamin D deficiency and insufficiency is problem
that has been highlighted in literature for a number of
years but response is slow. Vitamin D deficiency in the
rural area in pregnant women appears to be high.
Vitamin D screening in antenatal period should be
started as routine investigation in the early trimesters
itself. Vitamin D supplementation can be a safe and
cheap method of improving the nutritional status of
pregnant women and achieving good maternal and
fetal outcome. Thus, early detection of Vitamin D
deficiency, and supplementation with Vitamin D to
achieve reasonable serum levels during pregnancy,
should be explored as a safe and effective primordial
means of promoting good pregnancy outcome.
However, larger studies are needed before reaching
any conclusion regarding its association with
pregnancy outcome.
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