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Vitamin D levels in women of reproductive age group- where do we stand?
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Abstract

Vitamin D is a steroid hormone which is fat soluble and activated in kidneys. It plays multiple roles including regulation of
cellular growth and differentiation, metabolic modifications, immunity, insulin resistance, cardiovascular disease, malignancies
and also various reproduction related states like preeclampsia, preterm birth and gestational diabetes, along with calcium and

phosphorous regulation in the body.

In present study, we analyzed serum vitamin D levels in 100 women of reproductive age group (15-45 years). Surprisingly, only
7% of the women were found to have sufficient vitamin D level while 19% had insufficient level and 74 % were deficient. Such
alarming community wide deficiency raises concern. Especially in this reproductive age group the women are liable to have
rickets, osteoporosis, osteomalacia, low fertility and increased risk for adverse pregnancy outcomes. Pre-conception vitamin D
supplementation is simple, easy, and inexpensive method which can prevent such grave outcomes.
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Introduction: Vitamin D is a steroid hormone which is
fat soluble and plays multiple roles. Its metabolically
active form is cholecalciferol also known as vitamin
D3. The main source of vitamin D3 is by its synthesis
in the skin under the influence of sunlight.

This vitamin D3 undergoes enzymatic conversion to its
active metabolite calcitriol in the liver and kidney by
the action of 25- hydroxylase and 1 alpha hydroxylase
respectively.!

Of the total requirement about 80% is obtained from
sun exposure.? In the tissues vitamin D exerts its form
by binding to vitamin D receptor present in the
nucleus.®

Along with the regulation of calcium, bone metabolism,
mineral homeostasis* vitamin D has been found to play
an important role in regulation of cellular growth and
differentiation, metabolic modifications, immunity,
insulin resistance, cardiovascular disease, malignancies
various disease conditions and also underlying the
pathogenesis of various reproduction related states like
preeclampsia, preterm birth and gestational diabetes.*®

Materials and Methods

The study was conducted at Dr Ram Manohar
Lohia Institute of Medical Sciences, Lucknow. 100
blood samples were collected consecutively from
women of reproductive age group (15-45 years) coming
to sample collection center and provided consent for the
study. The subjects with renal disease or cancer or on
vitamin D supplementation were excluded. The blood
samples were centrifuged for ten minutes at 3000 rpm.
The vitamin D levels were analyzed at Advia Centaur
XP using commercially available kits from Siemens
Healthcare.

The deficiency was taken as vitamin D level below
10 ng/ml, insufficiency 10—29 ng/ml and above 30

ng/ml as sufficient as per kit insert from the

manufacturer.

Results

Only 7% of the women were found to have
sufficient vitamin D level while 19% had insufficient
level and 74 % were deficient. Even more noticeable
finding was that 50% of the women had vitamin D level
below 4.2 ng/ml (below the limit of detection of the
kit).

The mean levels of vitamin D in each group were
<4.20 ng/ml, 18.13+ 5.58 and 39.07+9.62 in deficiency,
insufficiency and sufficiency groups. (Table 2)

Table 1: Demographic details of the study group

Demographics Categories n
Age group 16-25 20
26-35 35

36-45 45

Rural/Urban Rural 63
Urban 37

Parity 0 08
1-2 19

3-4 44

>4 29

Diet Vegetarian 39
Non- Vegetarian 61

Religion Hindu 52
Muslims 41

Others 07

Education Literate 86
Iliterate 14
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Table 2: The vitamin D levels in all the three groups

Group N Mean (ng/ml)
1.00 74 <4.20
2.00 19 18.13+ 5.58
3.00 7 39.0749.62

The vitamin D levels were significantly correlated with
age of the women (r=0.245; p =0.014).

Discussion

Vitamin D is endogenously produced in the skin
following exposure to sufficient sunlight particularly
ultraviolet B radiation with a wavelength of 280-315
nm.” While the symptoms of vitamin D deficiency are
not evident until severe deficiency occurs however
laboratory tests requires peripheral venous blood
sample and the level assessment can be done without
much expertise. The risk population includes infants,
children and women in the reproductive as well as
postmenopausal age group.*

As also seen by other authors the prevalence of
vitamin D deficiency is rising in women of child
bearing age.®*®* While studies from various parts of the
country also reported similar results.”4-%

Study by few authors has highlighted the
deficiency of the vitamin in specific season of the year
like spring, however it was not so in the present study.8
Due to lesser exposure to sun during the winter season,
deficiency of vitamin D was observed in summer
season in a study in Canada.*®

The status of vitamin D level was not deficient in
women with higher education and attributed it to access
to better health due to better economic level and thus
intake of vitamin D supplements and fortified food.1%%

Obesity which is commonly observed in women of
child bearing age group has been attributed by some in
causing deficiency and hypothesized accumulation of
vitamin D in adipose tissue leading to lower bio-
availability.?

Prevalence of deficiency was more in women
covered with a scarf or hijab?® and was not so in present
study. Outdoor activities lead to exposure to sun and
thus synthesis of vitamin D. However, India being a
low socio-economic country located in the tropical
zone, the sunrays are present during the year and even
an hour exposure can be adequate. In spite of all this
there was observed deficiency.

The food sources of vitamin D are certain seafood
like fish which is not consumed by majority of the
women in the country follow vegetarian diet and thus
deprivation from food source.?* Thus, another way of
preventing is by fortification of the food.'®

The diseases due to deficiency may be seen
immediately or in the long term. Likewise
manifestations limited to the mother only or also to the
offspring conceived during the period of deficiency.?>-?"

Especially in this reproductive age group the
women are liable to have rickets, osteoporosis,

osteomalacia, low fertility and increased risk for
adverse pregnancy outcomes.*

Study by few authors has implicated vitamin D
deficiency as a risk factor for developing carcinoma of
colon and breast?® It is also found to have
circumstantial evidence of being associated with
depression and menstrual symptoms.2%%

The treatment for deficiency is not expensive as
oral supplements are well tolerated with good
absorption of the drug and also has good patient
compliance.*

Detailed history and examination regarding
presence of vitamin D deficiency diseases like rickets,
infertility etc, levels of parathyroid hormone, calcium
and phosphorus levels were not taken during the data
collection and thus forms the limitation of the study.

The increasing prevalence undetected vitamin D
deficiency in apparently healthy persons is an area of
concern and active research. Vitamin D deficiency even
in rural areas and equatorial regions is well
documented; however the underlying mechanisms are
not clear. Data on the extent of vitamin D deficiency at
the population level from most Asian countries,
including India, are limited. Kumar et al. in a review of
most available data on vitamin D deficiency in India
have noted that poor vitamin D status is almost
universally reported across all age groups with as many
as 95.7 % neonates, 75 % adults and 67 % pregnant
women having serum250H vitamin D levels < 15
ng/mL (deficient). High prevalence of poor vitamin D
status as reported above may be attributed to a
combination of factors related to geographical location,
urbanization, skin pigmentation, changing lifestyle,
diet, religious beliefs, air pollution, use of sunscreen
and other ways of sun protection or possibly a genetic
predisposition to vitamin D deficiency reported
amongst Asian people.*8 Air pollution due to industrial
and vehicular emissions forms a cover and absorbs UV
radiation preventing it to reach the earth's surface.
Pollution has been shown to effect vitamin D status in
India and coupled with darker skin pigmentation of
Indian skin add to the risk of vitamin D deficiency.
Covering of the face and body parts either due to
religious or cultural reasons, or as a protection from the
extreme heat of the sun could be one of the main
reasons attributable to the low vitamin D status of
Indians. Urbanization has resulted in large-scale
migration to cities and living in settlements with small
cramped homes with very little sunlight. It has also
resulted in change in lifestyle of the middle class and
the affluent who stay indoors in air-conditioned homes
and offices with no direct exposure to sunlight, leading
to poor vitamin D status.3!

To conclude vitamin D has marked implications on
the overall health of the women in the reproductive age
group and also the fetus in case of pregnancy. Pre-
conception vitamin D supplementation which is simple,
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easy,

and not expensive can prevent the grave

outcomes.
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