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Vitamin D status of pregnant mothers and its effect on anthropometric
measures in the offspring: A preliminary study
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Abstract

Introduction: Many studies from the Asian region
have shown the existence of vitamin D deficiency
among pregnant and breast feeding mothers despite
abundant sunlight. Yet, we have little information
on this topic in Sri Lanka. There are many skeletal
and non-skeletal effects of vitamin D deficiency.

Objectives: To investigate vitamin D status of
pregnant mothers and its effect on growth
parameters of the offspring.

Method: We recruited 91 mothers who did not
receive vitamin D supplementation during their
pregnancy. 25(OH) D, parathyroid hormone (PTH),
alkaline phosphatase, calcium and inorganic
phosphorus levels were measured during the third
trimester. Weight, length and head circumference
(HC) of the babies were measured at birth and at
one month of age.

Results: Vitamin D deficiency (<10ng/ml) was
present in 18.8% and insufficiency (10-20ng/ml) in
47.5%. This study showed no significant
correlation between maternal vitamin-D levels and
neonatal anthropometry (height, weight and head
circumference).

Conclusions: A significant rate of vitamin D
deficiency was observed in pregnant mothers.
There was no correlation between maternal
vitamin-D levels and neonatal anthropometry in
this study.
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Introduction

Many studies conducted in other Southeast Asian
countries have shown that vitamin D deficiency
during pregnancy is common'?. Yet, we do not
have any information on vitamin D status during
pregnancy, in Sri Lanka. Few studies conducted
locally have shown that deficiency exists in women
in reproductive age group and in preschool
children®*.

Reasons for vitamin D deficiency in pregnancy
could be multifactorial. Limited sun exposure,
inadequate dietary intake, lack of supplementation
during pregnancy and genetic makeup could be
some of the causes®®’. Effects of vitamin D
deficiency are many. Considerable number of
studies have shown that there is a link between
maternal calcium and vitamin D status and fetal
growth!8, However, some studies have failed to
demonstrate a relationship between vitamin D and
neonatal growth parameters®!®!!, Reasons for such
mixed results could be variations in study design,
ethnicity and laboratory methods used.

Objectives
To investigate vitamin D status of pregnant
mothers who are not receiving vitamin D

supplements and to correlate vitamin D levels to
growth parameters of the offspring.

Method

This study was approved by Ethics Committee of
Faculty of Medical Sciences, University of Sri
Jayewardenepura. Pregnant mothers in their 3™
trimester were recruited from the obstetric
department in Colombo South Teaching Hospital.
Convenient sampling technique was employed and
all mothers attending the antenatal clinic in their 3"
trimester were assessed for eligibility to participate
in the study. Exclusion criteria were mothers
already on vitamin D supplements, multiple
pregnancy, serious medical problems (non-
obstetric) and disability that could be related to
bone metabolism.

Written informed consent was taken after
explaining the purpose of the study. We collected
data on demography, obstetric history, general
health and past medical and surgical conditions,
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details of diet, sun exposure, medications and
nutritional supplements. Details on diet and sun
exposure will be reported separately. Gestation was
calculated using mother's last menstrual period and
ultrasonography. Fetal growth restriction of the
baby was defined as birth weight below the 10th
percentile for the gestational age and sex.

Eligible mothers were interviewed and a brief
clinical examination performed. Their weights and
heights were recorded. Venous blood samples were

taken and transported to the biochemistry
laboratory at Faculty of Medical Sciences,
University of Sri Jayewardenepura. Serum

separation was done without delay and stored at -
80°C until analysis. Follow up included taking
anthropometric measurements of the baby at birth
and at one month of age. Reminders via telephone
calls (maximum of 3) and a stipend for transport
were provided for parents. Research assistants
checked the calibration of weighing scales at least
3 times per week. Length was measured with an
infantometer. Non-stretchable plastic tape was used
to measure head circumference. We also collected
information on baby’s feeding, general health and
supplementation received.

Analysis of 25-(OH) D was done by VIDAS® 25
OH Vitamin D Total, in serum using the Enzyme
Linked Fluorescent Assay (ELFA)'2. It is very well
correlated to the Liquid Chromatography-Mass
Spectrometry/Mass Spectrometry reference method
with cross reactivity of 100% with 25 OH Vitamin
D3 and 91% with Vitamin D2. Analysis of
calcium, phosphate and alkaline phosphatase was
done using the colorimetric method. The DRG
(EIA-3645) Intact-PTH ELISA was employed for
quantitative  determination of intact-PTH in

serum'>.

SPSS version-15 was used for statistical analysis.
We applied Spearman correlation to study the
influence of 25(OH) D and parathyroid hormone
(PTH) on weight, length, and head circumference
at birth and at one month of age. Relationship
between neonatal anthropometric measures and
maternal biochemical parameters was analysed
using Spearman correlation and non-parametric
tests (Mann-Whitney test).

Results

We recruited 91 pregnant mothers in their third
trimester. Out of 11 who withdrew, 8 subjects
found it either difficult to travel to the study centre
or they were planning to move away from the area
they were living at the time of recruitment. One
baby developed respiratory distress after birth and
was transferred out to a neonatal intensive care unit
(NICU) for further care. Two mothers did not bring
their babies for review. Final analysis included
details of 80 respondents. Baseline characteristics
of mothers who did not complete the study were
compared with the final sample included for
analysis. There was no significant difference
between the two groups.

Cut off values for 25(OH) D levels were taken as
deficiency <10ng/ml, insufficiency 10-20ng/ml and
sufficiency >20ng/ml, according to institute of
medicine (IOM) report and the consensus report on
nutritional rickets'*!>. Maternal serum 25(OH) D
<10 ng/ml was found in 18.8% of the mothers and
66.3% mothers had values <20 ng/ml. 25(OH)D
levels, parathyroid hormone (PTH) levels and bone
biochemistry of the respondents are shown in Table
1.

Table 1: 25 (OH)D levels, parathyroid hormone levels and bone biochemistry of the respondents

Biochemical parameter Mean (SD)
25 (OH) D (ng/ml) 18.1 (7.6)
Serum corrected calcium (mmol/L) 2.3(0.2)
Alkaline phosphatase (IU/L) 183.6 (55.2)
Parathyroid hormone (pg/ml) 26.4 (20.9)
Inorganic phosphorus (mmol/L) 1.32 (0.22)

Mean serum PTH was 26.4 (SD: 20.9) PTH cut off
was taken as 66.5 pg/ml'®. Only 5% mothers had
PTH levels above upper limit of normal. However,
maternal serum PTH showed a significant negative
correlation with maternal 25(OH) D (= -0.303, p=
0.0006).

Further, median level of PTH was significantly
higher (p=0.001) in 25 (OH) D deficient group
(22.9 pg/ml) when compared to non-deficient
group (12.17pg/ml) according to Mann-Whitney
test. Relationship of 25 (OH) D and PTH to other
biochemical parameters are shown in Table 2.

Table 2: Correlation of parathyroid hormone (PTH) and 25 (OH)D with other biochemical parameters

Calcium Alkaline phosphatase Phosphorus
PTH -0.252 (0.024) 0.223 (0.048) -0.423 (0.000)
Vitamin D 0.110(0.332) -0.074 (0.515) 0.238 (0.033)

Values are for r (p value) unless otherwise stated
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PTH showed a significant correlation to calcium,
alkaline phosphatase and inorganic phosphorus
according to Spearman’s correlation coefficient
test.

Anthropometry of the infants at birth and at one
month of age are given in Table 3.

Table 3: Anthropometry of infants at birth and at one month of age

At birth: Mean (SD) At one month: Mean (SD)
Weight (kg) 3.01 (0.5) 4.1 (0.8)
Length (cm) 51.7 (6.4) 55.5(4.3)
Head circumference (cm) 32.7 (4.0) 36.6 (1.3)
Correlation between biochemical parameters We grouped maternal vitamin D levels into

(vitamin D, PTH) and growth (weight, length,
OFC) was not significant. No confounding effect of
gestational age, sex of the infant, maternal height
on infant anthropometry was found with 4-way

insufficient/deficient (<20ng/L) and sufficient
categories. There was no significant effect on
growth parameters of the infant even if the mother
showed vitamin D insufficiency/deficiency (Table

ANOVA.

4).

Table 4: Comparison of birth parameters of infants with maternal 25(0OH)D sufficiency and insufficiency

/deficiency
Weight (kg) | Length (cm) | OFC (cm) Maternal Gestational
height age
Insufficient/deficient (<20ng/ml) 3.0860 51.7547 32.5660 154.7 38.1
Sufficient (>20ng/ml) 2.8804 51.5185 33.0741 153.0 38.0
p value 0.052 0.838 0.482 0.259 0.739
Discussion evaluating vitamin D cut off levels for our

Vitamin D status of most age groups in Sri Lanka
has not been adequately verified. As far as we
know, this is the first study evaluating vitamin D
levels in pregnancy. Majority of the mothers in our
study had vitamin D insufficiency defined as levels
below 20ng/ml. Thus, the likely public health
issues that could arise with low vitamin D levels
during pregnancy are considerable.

Although we have abundant sunlight throughout
the year in Sri Lanka, several other reasons may be
contributing to vitamin D deficiency. Change in
life style leading to less exposure to sun, low
affordability to vitamin D rich food items, high
demand for vitamin D during pregnancy and
genetic makeup could be some of the reasons for
this high rate of deficiency. State sector clinics in
Sri Lanka provide oral calcium for pregnant
mothers, but no vitamin D supplements. On the
other hand patients who can afford to receive care
in private sector institutions are given both vitamin
D and calcium supplements.

We examined the relationship of PTH to serum
25(0OH) D. There was a significant negative
correlation between PTH and 25 (OH) D. Yet, very
few had PTH values above 65pg/ml and expected
rise in PTH was not seen with maternal vitamin D
insufficiency. More information on vitamin D
receptor function and genetic composition
influencing bone metabolism is needed. Further, re-

212

population is worthwhile.

Adverse effects of vitamin D are many. However,
in contrast to evidence from some studies, we could
not demonstrate any effect of maternal 25-(OH) D
in the third trimester on anthropometry of the
infant'3. According to Morley et al low maternal
25-(OH) D in late pregnancy is associated with
reduced intrauterine long bone growth®. Same
author has suggested in another report that the
relationship between vitamin D level and birth size
may require considering vitamin D receptor
genotype when interpreting'®. Thus, it is suggested
that not only the vitamin D level but other factors
like vitamin D binding protein and vitamin D
receptor may be influencing the association
between growth of fetus and 25(OH)D. Peng Shui
et al has reported that there is an inverted u shape
relationship between vitamin D status and bone
growth!. It indicates that vitamin D
supplementation needs to be titrated carefully,
since hyper-vitaminosis D can suppress the bone
growth. Findings of few other studies resembled
our results; being unable to show a
relationship®!'®!!, It is clear that there is lack of
consensus and this conflicting evidence could be
due to variations of study designs, timing of
vitamin D testing during pregnancy, cut-off point
of vitamin D deficiency, ethnicity and genetic
variation of the study population.
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High PTH levels are usually considered as a sign of
stress to calcium metabolism. The result of this
stress could lead to low fetal growth. Scholl et al
has reported that maternal calcium metabolic stress,
rather than low calcium or insufficient vitamin D,
adversely affects fetal growth!”. However, present
study could not report a relationship between high
PTH affecting neonatal anthropometry.

A significant percentage of pregnant women in this
cohort had vitamin D deficiency/insufficiency.
Since PTH rise was not significant in 25 (OH) D
deficient mothers, whether the cut-off value for
25(0OH) D should be adjusted to suit our population
of pregnant mothers remains to be elucidated in
future studies. We concluded that neither 25(OH)
D nor PTH levels associated with growth
parameters of the offspring. However, possible
involvement of other mechanisms at receptor level
or vitamin D binding proteins warrants further
investigation.

There were several limitations in this study. Since
we measured 25(OH) D levels only in the 3%
trimester, which does not correspond to vitamin D
status in early pregnancy. Since this was a
preliminary study and was conducted in a
teaching hospital in one district, it is not suitable
to generalise these findings to other regions in the
country.

Conclusions

A significant rate of vitamin D deficiency was
observed in pregnant mothers. There was no
correlation between maternal vitamin-D levels and
neonatal anthropometry in this study.
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