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Original Research Article
Serum 25-Hydroxy Vitamin D Levelsin Indian Infantsand

Mothers from Sub Himalayan Region

ABSTRACT

Intoduction : Vitamin D is a prohormone that is essential fornmal absorption of calcium
from the gut. Apart from rickets vitamin D defic®n has many other negative health
associated conditions like infectious diseasespiumune diseases, diabetes, dilated
cardiomyopathy and malignancies. Nowadays in olidthere is a growing evidence of
association of vitamin D deficiency with increaseaicute lower respiratory tract infections
(ALRTI), impaired neurological function and possibinental health conditions, namely
schizophrenia.

Objective: To find out serum 25-Hydroxy vitamin D (25 (OH) Rvels in healthy infants
and mothers in a tertiary health care set up itiyatarrain of Himachal Pradesh , India.

M ethodology: An observational study planned to find the 25-kdyg vitamin D (25 (OH)
D) levels among healthy infants and their mothelns wame for routine health check up after
taking written consent.

Results: Total 80 subjects studied and 40 infants who ecéanroutine health check up the
median 25 (OH) D levels was 12.70 ng/ml. The med&n(OH) D levels of mothers of
infants were 11.15ng/ml . The observations showgdmin D deficiency in majority
(78.75%) of our studied subjects.

Conclusion: This study showed vitamin D deficiency in healihfants and their mothers.
The observations of the study indicate that vitamirdeficiency is prevalent in high risk
population group in Himachal Pradesh.

Keywords. 25 (OH) D; Vitamin D; Vitamin D deficiency

1. INTRODUCTION

Vitamin D is a prohormone that is essential formak absorption of calcium from the gut.
Solar UVB radiations transform thermally pre-vitan® in the skin to vitamin P Studies in
recent years have demonstrated many non-classisd for vitamin D in the immune,
cardiovascular, muscular, reproductive and intequarg systems, as well as in cancer
prevention*™. Its best-characterized target organs are thstinge kidney and the bone, but
nuclear receptors for the hormone have been idetibr 36 tissues. Nowadays in children,

there is a growing evidence of association of vitaid deficiency with increase in acute
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lower respiratory tract infections (ALRTI), impad@teneurological function and possibly
mental health conditions, namely schizophrenia.p&s WHO report of 2010, 64-0% in
children younger than 5 years died of infectiousises. Of all infectious disorders,
pneumonia, diarrhoea and malaria were the leadingeas of death worldwide. Due to high
morbidity and mortality in infants due to these seaithis study was undertaken to find out
the baseline serum 25 (OH}Bvels in healthy infants and moth&rs

We conducted an observational study in DepartnoérRediatrics, Dr. Rajendra Prasad
Government Medical College, Kangra at Tanda, Himh&radesh from Aug 2014 to July
2015 with the aim to find out the baseline ser2Bn(OH) Dslevels in healthy infants and

mothers in our society.

2. MATERIALSAND METHODS
Participants
This was an observational study where we haveeatudfants and their mothers The studied
population was divided into 2 groups [Study GroGpoup A) and Study Group (GroupH.
Group A included all infants aged less than 1 year rémpror routine health check up.
Group A included all mothers of healthy infants enrolladgroup A (reporting for routine
health check up).
Selection criteria
Inclusion criteria
i.  For Group A, infants aged less than 1 year reporting forineutealth check up.
ii. For Group A, mothers of infants enrolled in group &eporting for routine health
check up)
iii.  Willingness to participate in the study
iv.  Informed written parental/ guardian consent
Exclusion criteria
i.  Infants who had received calcium and/or vitaminupgementation in last 6 months
ii. Infants with severe malnutrition [Grade Il and & per IAP classification of Protein
Energy Malnutrition (PEM)]
iii.  Infants with bronchial asthma and with other co-bdities like heart disease,
tuberculosis, epilepsy, liver disease, chronic Idisgase and renal disease
iv.  Mothers of infants having any significant illneskel epilepsy, liver diseases, renal

diseases, chronic lung disease, tuberculosis, asthmeart disease, diabetes and
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received mega dose of vitamin D in last 6 monthsetdaon history and clinical
examination
v.  Non- willingness to participate in the study

vi.  Failure to get informed written consent

After taking approval from the institutional ethicemmittee and protocol review
committee, the study was commenced with enrolmdnallothe subjects fulfilling the
inclusion criteria into two groups Group; Alnfants) and GroupA(Mothers) (Figure ).
Detailed history and clinical examination of allrelted infants and mothers was done
History of breastfeeding, initiation of complimentafeeding and exposure to sunlight for
infants was taken. Clinical examination was dondirid out any significant finding. This
was followed by quantitative estimation of 25 (OBY of all the enrolled infants along with
their mothers. 3 ml blood was collected by venigure in properly covered test tube to
avoid sunlight exposure. Then it was allowed td elod serum from it was separated after
centrifugation at room temperature. This serum w@siected for quantitative analysis of
serum 25(0OH) D which was done by chemiluminisceneeroparticle enzyme immunoassay
(CMIA).Classification of vitamin D status as suf@at/ insufficient/ deficient was done as
suggested by Veith et al. (Tablé.l)
Statistical Analysis
Results obtained were analyzed statistically. Gmatiis variables were presented as mean or
median.
Ethics
There was no drug trial or human / animal experinmerolved. All the subjects were
counseled and results informed.
3.RESULTS
Char acteristics of study participants
A total of 80 subjects were enrolled of which groyhad 40 healthy infants and group A
had 40 mothers. In Group;Aout of 40 infants, there were 20 males and 20afesnwith
mean age of 6.07 months. The mean age of mothe@&anp A was 26.93 yrs. As per
modified Kuppuswamy scale, in Group A, 15% sulgdmlonged to class I, 70% subjects
to class Ill and 15% subjects to class IV.
In group A, the mean duration of sunlight exposure with @stburing summers and winters
in age group 0-2 months was 2.50 hours and 3.50shaspectively, in age group 2-6
months, 4.40 hours and 4.50 hours respectivelyiraade group 6-12 months, 5.08 hours and

6.23 hours respectively.
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In Group A in infants aged 0-6 monthsl9 (100%) were EBF(Exclusive Breast Feeding )
and in infants aged 6-12 months, 13 (61.9%) were(BBfast Feeding) with
CF(Complimentary Feeding ).

Vitamin D deficiency was observed in 32 (80%) infaand vitamin D insufficiency in 4
(10%) infants. Similarly vitamin D deficiency wadserved in 35 (87.50%) mothers and
vitamin D insufficiency in 3 (7.50%) mothers out4f mothers in Group A

The median Vitamin D level in Group;&vas 12.45ng/ml (deficient). The median Vitamin D
level in Group Awas 11.15 ng/ml (deficient) (Table II).

4.DISCUSSION

This preliminary study revealed that vitamin D defncy is present in healthy infants and
their mothers . To our knowledge, this is the fsgidy conducted in India to find out the
status of vitamin D levels in healthy infants alamigh their mothers .

The baseline characteristics in infants of studyugrare compared with study conducted by
Zuo et al in children from 6-36 months in whichrihevas male predominarice

In our study the mean age of mothers in Groupsvés very similar to the study conducted
by Mirzaei et al where they compared the 25 (OH)ekels between mothers and their
appropriate for gestational age (AGA) newborns hativeen mothers and their small for
gestational age (SGA) newborns with motfers

The majority of our subjects belonged to classfdllowed by class Il and class IV in our
study which shows the strata of population comngur hospital.

From our study, it is evident that duration of sskposure was more during winters. The
duration of sun exposure also increased with tleeeasing age of infants. This can be
explained with cultural practice of less exposuaréhe young infant as compared to the older
infants . Extreme cold weather and high altitudeldde another cause of less sun exposure.
It has been observed that in our study populatios,infants in age group 0-6 months were
on EBF (100%) . The infants in age group 6-12 memtkre predominantly on breast feeding
with complimentary feeds (61.9%). Wayse et al €ddl50 Indian children aged 2-60
months as part of a case control study. They regdtiat subclinical vitamin D deficiency
and non exclusive breast feeding on the first 4 thwwof life as significant risk factors for
severe ALRTI in Indian childréfl The infants of age group 6months -12 months veere
traditional complimentary feeds without fortificati due to which they werentirely

depend on sun exposure to obtain sufficient vitamin D.
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The vitamin D deficiency was observed in 32 (80&6xnts and vitamin D insufficiency in 4
(10%) infants. This suggests the magnitude optiodlem of vitamin D deficiency in infants
present in our society. In a prospective obsewwmati study, Prasad et al observed vitamin D
deficiency in 67 (83.8 %) out of 80 children ageshd2to 12y admitted with medical
conditions including pneumonia admitted at the atidi intensive care unit of a tertiary care
hospitat’. In a case control study conducted by Roth etdnddadesh found that in subgroup
of 29 community control participants aged 1-6 msentfere all either vitamin D deficient or
insufficient?. Ritu et al reported that vitamin D deficiency yais in epidemic proportions
all over the Indian subcontinent, with a prevalen€d0%—-100% in the general population.
They also reported that subclinical vitamin D deficy is highly prevalent in both urban and
rural settings and across all socioeconomic andrgedic strath.

The vitamin D deficiency and insufficiency was abeel in 35 (87.50%) mothers and 3
(7.50%) mothres respectively in Group, AThis suggests that vitamin D deficiency is
prevalent among mothers in our society. The loweels of vitamin D in infants can be
correlated with the lower levels of vitamin D in thers as suggested by the study conducted
by Sachan et al. Sachan et al studied 207 urbamusatpregnant women at term in India.
138 out of 207 (66.67%) of women were vitamin Dideht (<15 ng/ml) and maternal serum
25 (OH) D correlated positively with cord blood 26{)D. They observed a high prevalence
of vitamin D deficiency among pregnant women arerthewborn¥®.

Our finding that serum vitamin D level in mothergre either deficient or insufficient not
consistent with the study done by Dinlen et alwhich they observed that the median serum
25 (OH) D levels in the mothers of the study grewgre lower than those in the mothers of
the control group’. Mirzaei et al compared the 25-hydroxy vitamineDdls between mothers
and their small for gestational age (SGA) newbamith mothers and their appropriate for
gestational age (AGA) newborns. Vitamin D deficigrnweas statistically higher in women
with SGA newborns in comparison to women with AGAwmborns. The relationship of
vitamin D deficiency levels between mothers andant$ in both the SGA group and the
AGA group was significanit

There was no statistically significant differencetieen vitamin D level distribution
according to socioeconomic status. Vitamin D levalsocioeconomic class | was 41.70
ng/ml (sufficient). There was only 1 infant out4® infants among cases who belonged to
socioeconomic class | and hence it does not rethecexact nature of vitamin D distribution.
Also there was no significant difference betweetamin D level distribution according to

socioeconomic status in mothers. Ritu et al replotthat subclinical vitamin D deficiency is

5
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highly prevalent in both urban and rural settingsd across all socioeconomic and
geographic strata

Infants in Group Aand mothers in GroupAvere having vitamin deficiency . Genetic
profile and polymorphism could be one of the urniderlreasons of the deficiency in a
specific population group .Our observations shodeficient vitamin D levels in 78.75% of

population and insufficient vitamin D levels in 52% of population in the whole studied
population which suggests the high prevalence timin D deficiency in our high risk

population group (mothers and their infants).

5.CONCLUSION

In the present study, serum 25 (OH) D levels wer@uated in healthy infants and their
mothers . This study showed vitamin D deficiency bath infants and mothers. The
observations of the study indicate that vitamin Bfiadency is prevalent in high risk
population group in Himachal Pradesh and as a comesee this must be taken into
consideration with future planning of strategiespi@vent vitamin D deficiency during
antenatal period in mothers and during infancy. By keeping in view the role of vitamin
D in preventing many infectious, inflammatory arebplastic diseases, a screening program
of this high risk group can be undertaken.

Limitations

» Our observations showed low levels of serum vitab in the studied population which
suggests the high prevalence of vitamin D defigreimcour high risk population (mothers
and infants).

* Our sample size was small and hence a populdtamed study is required to find out
prevalence of vitamin D deficiency in high risk pdgtion to formulate the strategy to
prevent it.

Recommendations

The low vitamin D levels in the studied populatiare reflecting vitamin D deficiency as a
public health concern. Keeping this in view, ité€ommended that a screening program is to
be introduced to find out the vitamin D level stain the high risk population, to prevent
illnesses caused due to vitamin D deficienBubsequently a research can be planned to find

out the genetic profile of the studied populatong with polymorphisms.
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Ethical clearance was taken from the institutiorerehthe study was conducted.
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Table 1: Classification of quantitative estimation of vitamin D’

Vitamin D status Serum 25(OH) D level
(ng/ml) (nmol/l)
Deficiency <20 <50
Insufficiency 20-<30 50-<75
Sufficiency 30-<100 75-<250
Toxic >100 250

Table 2: Characteristics of the subjects

Characteristics Controls
Age (months) of infants

0-2 months 10

2-6 months 11

6-12 months 19

0-12 months (total) 40
Mean age (months) of infants 6.07

Sex

Males 20

Females 20
Mean age (years) of mothers 26.93
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Socioeconomic status
Type | 0*
Type li 6
Type Il 28
Type IV 6

Feeding
Exclusive breast feeding (EBF) 19
Top feeding (TF)** 0*
Breast feeding with complimentary feeding 13
(BF with CF)

Mixed feeding (MF)*** 8

*There were no subjects in this group.

**Infants who were top fed (animal milk or formumailk) alone or top fed along with breast

feeding till 6 months of age.

***|nfants who were top fed alone or top fed alowgh breast feeding till 6 months of age

and continued with it along with complimentary feed

Figurel: Methodology

Healthy infants and their mother
(Routine health check-up)

n

Exclusion Criteria

‘Received calcium and/or vitamin D supplementati
in last 6 months

Infants with severe malnutrition

-Infants with bronchial asthma and with other co
morbidities like heart disease, tuberculosis,
epilepsy, liver disease, chronic lung disease and
renal disease

‘Mothers with significant iliness like epilepsy, éiv
diseases, renal diseases, chronic lung disease,
tuberculosis, asthma, heart disease, diabetes and
received mega dose of vitamin D in last 6 months.
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