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Abstract

Introduction. Vitamin D status is a key determinant of bone health and growth during childhood and
adolescence. Therefore, we design a study to find out the association between the levels of serum
vitamin D and need to consumption of vitamin D supplement.

Method and materials. In this cross sectional study infants under 20 months referred to Ali Asghar
Children's Hospital were included. Infants with maternal diseases and congenital malformations were
excluded. All infants used vitamin D3 supplementation 400 IU per day from day fifth of birth. The level of
25-hydroxy vitamin D at the age of 1 years (month 12) were measured. Level of 25-hydroxy vitamin D in
mothers were checked, too. Furthermore, we defined sufficient level of 25-hydroxy vitamin D =30ng/ml.

Results. In this study, 68 infants under 20 months were examined. Half of them were boy. Mean age of
infants was 163 months and mothers was 3313 years old. In addition, the mean level of serum 25-
hydroxy vitamin D in the infants were 40.99+13.86 ng/ml and in mothers were 31.39+13.14 ng/ml. 62.1%
of mothers were in sufficient group and also 83% of infants had sufficient vitamin D level (25-hydroxy
vitamin D = 30ng/ml). There was not any significant correlation between vitamin D level in infants and
mothers (P value=0.965). The mean level of serum vitamin D3 in boys was 39.55+3.79 ng/ml (12-51) and
girls was 35.32+3.67 ng/ml (13.4-50). Similarly, significant relationship was not shown between gender
and vitamin D of infants (P value = 0.437). Level of vitamin D in second children was significantly higher
than first children (P value=0.011). The correlation between gestational age and vitamin D3 deficiency
was also insignificant (P value=0.087). Head circumference (r= -0.404, P value=0.014) and age of
mothers (r= 0.344, P value=0.04) correlated with vitamin D.

Conclusion. In summary, we demonstrated most of the infants had sufficient vitamin D level at the age of
1 year. So it is recommended to continue vitamin D3 supplementation consumption.

Introduction

One of the important and useful substance for having healthy bones is vitamin D. We need sunlight and
good renal and liver function to synthesize vitamin D, although it can also be gained from diet. Rickets
and osteomalacia are related diseases that occur when person have severe deficiency pf this vitamin (1).
Due to different reasons, osteopenia of Prematurity is common in premature infants (2).

Vitamin D has some other benefit for body which is implication in function of muscles in both children
and adults (3). Non-vertebral fractures can also be prevented with Supplementation of vitamin D (1).

People in the parts of Asia and Middle East experience inadequate sunshine and also low vitamin D
intake. Therefore it causes severe vitamin D deficiency in mothers and their breastfed infants which is a
significant health problem (4-6).
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In addition, vitamin D deficiency is widespread in the neonatal and pediatric population of northern
latitudes, particularly in children of African, Middle Eastern and Asian ethnicity (7).

Discrepancies in the findings could be attributed, to the differences in ethnicity, amount of vitamin D
supplementation, geographical locations and duration of using supplementation. It is recommended
infants who are exclusively breastfed take 400 IU of vitamin D supplementation daily, when sunshine
exposure is low or maternal vitamin D status is judged to be inadequate (8). All the current
recommendations of using vitamin D are based on bone health. 97.5% of the population requires an
intake below this recommended amount (9).

According to one trial there is a recommendation for consuming vitamin D supplementation in low birth
weight term infants. When infants from 1 week to 6 months of age use this supplementation resulted in
increased length and weight at 6 months (10).

Thus, optimizing vitamin D status could be one of the cornerstones to optimize skeletal growth and
achieving the maximum peak bone mass soon after the completion of adolescence. Maximizing peak
bone mass is considered to be the key to primary prevention of osteoporosis (11). Besides these
information, the long-term effects of infant vitamin D supplementation and status are unclear since there
have been few controlled intervention trials and these have been small and contradictory.

According to various studies, the use of vitamin D is necessary for infants and mothers but there are
some different and contradictory opinions about using vitamin D supplement. Therefore, due to the
probable relationship between the deficiency of serum vitamin D3 and some complications, we designed
a study to find out the association between the level of serum vitamin D3 and need to consumption of
vitamin D3 supplement in neonates. Then we can safely use this supplement for them. In addition, we
clarify that consuming vitamin D 400 mg from birth is enough for neonates or not.

Method And Materials

This cross-sectional study consists of 68 infants under 20 months referred to Ali Asghar Children's
Hospital.

Infants were examined at the age of months 12 and were checked for vitamin D3 level. We recalled all
demographic information of infants and mothers. Age, sex, gestational age, season of birth, birth weight
and head circumference were asked from parents. Also level of vitamin D3 in infant and mother at
months 12 after delivery were collected.

All infants used vitamin D supplementation 400 IU per day. Infants with maternal diseases and
congenital malformations were excluded.

Furthermore, the amount of Vitamin D3 levels divided in to two levels which are sufficient and deficient
group. The amount more than 30 ng/ml considered sufficient in both infants and mothers (12).
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In all steps carried out in this study, the principles of the Declaration of Helsinki (ethical principles for
medical research involving human subjects) and the Ethics Committee of Iran University were followed.
The study was approved by Iran University's Ethics Committee.

Data analysis

Statistical analysis was done using SPSS software (statistical product and service solutions, version
20.0. SPSS Inc., Chicago, IL, USA). Data were summarized as Mean + SE (standard error of the mean).
Kolmogorov- Smirnov test was conducted to observe the distribution of parameters in the study groups.
Continuous two independent groups were compared by Student’s t test or Mann Whitney U test.
Continuous more than 2 independent groups were compared by one way analysis of variance (ANOVA),
Categorical (discrete) groups were compared by Chi square (x2) test. Pearson correlation analysis was
done to assess association between the variables. Statistical significance was set on a p-value lower
than 0.05.

Results

In this study, 68 infants under 20 months were examined. Half of them were boy. The age of participants
was in the range of 12 to 23 months. The mean age of infants was 16 + 3 months and mothers was 33 +
3 years old. Demographic information of infants and mothers are shown in Table 1.

According to season of birth 34% of infants born in winter, 28% in autumn, 26% in summer and 12% in
spring. In addition, 34 infants were first child and 16 were second one.

There was not significant correlation between vitamin D3 level in infants and mothers (P value = 0.965).

62.1% of mothers were in sufficient group and 83.3% of infants had sufficient vitamin D, too. (25-hydroxy
vitamin D = 30 ng/ml). (Table 2).

Difference between the level of vitamin D in boys and girls was insignificant (P value = 0.437). The mean
level of serum vitamin D3 in boys was 39.55+ 3.79 ng/ml (12-51) and girls was 35.32+ 3.67 ng/ml
(13.4-50). Moreover, there is not any differences between boys and girls in each group of vitamin D
range (P value: Sufficient=0.11, Deficient = 0.64).

In addition the mean level of serum vitamin D in first children was 35.91 + 3.33 ng/ml (12-50) and in
second children was 42.18 + 3.50 ng/ml (27-51). Differences in the level of vitamin D3 between first and
second children was significant. Mean level of vitamin D was 36.4+12.3 ng/ml vs. 49+ 13.2 ng/ml in
first and second infants, respectively (P value=0.011) (Fig. 1). Although, there was a significant
difference between vitamin D and rank of children, but there was not any significant difference between
first and second children in each group of vitamin D levels (P value: Sufficient = 0.28, Deficient = 0.19).

There was not any significant difference and relation between vitamin D3 and some other variables such

as season of birth (P value=0.091) (Fig. 2), gestational age (r=-0.214, P value = 0.21), age of neonates (P
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value =0.052). In return head circumference (r= -0.404, P value = 0.014) and age of mothers (r=0.344, P
value = 0.04) correlated with vitamin D level.

Discussion

In the present study, we evaluated level of serum vitamin D and the different range of it in both neonates
and mothers. More than 50% of mothers and infants were in sufficient group.

Prevalence of vitamin D deficiency is high in developing countries as well as its resurgence in developed
countries. It is related to several lifestyles and environmental factors such as insufficient exposure to
sunlight, increased breastfeeding among women with dark skin, and declining numbers of doctors
typically feeding vitamin D supplements to infants (13, 14).

Classically, nutritional rickets presents after 6 month of age. According to two studies with a relatively
high patient population, the youngest patients were 5 and 4 months old and the mean age at diagnosis
was 14.6 and 20.2 months, respectively (15-19).

Exclusively breastfed infants according to recent guidelines from the American Academy of Pediatrics
should intake at least 5 micrograms of vitamin D for at least the first 2 months. In addition, they
recommend vitamin D supplementation to all infants (20).

According to one study deficient infants combined high-dose maternal vitamin D3 supplementation
(2000 IU once daily or 60 000 IU once monthly) and 400 IU once daily. So that vitamin D status improve
significantly (8).

Most of the neonates of our study born in autumn and winter. These seasons have inadequate sunshine
and people intake less vitamin D. We found that there is not any significant relation between vitamin D
level of mothers and neonates and season of birth. The importance of sunshine discussed in previous
other reports (5, 21).

The correlation between the level of vitamin D in infants and mothers is not significant. As long as the
growth rate is high in the first 2 years, supplementation should be recommended for all children under
2 years of age. Similarly, adolescence is also a period of fast growth (22).

Un-supplemented infants had low serum 25(0H) D3 levels, particularly if exclusively breast-fed and
during winter (23, 24).

In addition, significant relationship was not shown between gender and vitamin D and the mean level in
boys was higher than girls.

Clara Crescioli et al showed that there are some factors that is affecting vitamin D action which name is
gender-dependent factors. There is sex-related differences of "absolute" vitamin D levels so these factors
seems to be critical (25).
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Other variables in our study for instance gestational age and age of neonates were not correlated with
vitamin D. But other significant correlation was between vitamin D and head circumference reversely; and
also age of mothers directly.

Low 25-hydroxyvitamin D3 (25(0H) vitamin D) or calcidiol, levels according to Different studies have
some relation with low birth weight and gestational age (26).

High dose vitamin D supplementation have some beneficial and adverse outcomes during pregnancy. A
large randomized controlled trial in 2004 showed maternal and fetal outcomes with supplementation
high dose vitamin D (4000 IU/day) starting before 16 weeks’ gestation. Either in the mother or the fetus,
they didn’t reach to any association with adverse events at this dose (27).

There appear to be fewer pregnancy-associated comorbidities with serum vitamin D concentrations >
40 ng/ml (28) highlighting the importance of achieving adequate serum concentrations of vitamin D.

Vitamin D3 supplementation according to Doria K Thiele et al study is an effective intervention from
prenatal to postpartum. This supplementation can increase status of vitamin D in mothers and promote
this status in exclusively breastfed infants and newborns (29).

The neonatal vitD status at birth and at two weeks of age had a strong, direct and significant relationship
with maternal vitD at the time of delivery, but the neonatal P, Ca and Alk level had a direct and significant
correlation with maternal B, Ca and Alk level only at the time of birth, and unlike vitD, this relationship
decreased significantly after two weeks (30).

During childhood and adulthood, vitamin D is an important element of bone health. Recently, studies
showed that vitamin D develop other non-skeletal diseases which is important to improve the proper
condition of vitamin D. Vitamin D supplementation should be recommended in all infants independently
of the type of diet and should subsequently be individualized in terms of regimen and duration based on
the presence of risk factors for vitamin D deficiency (22).

This study has limitations that need to be considered when interpreting results. We conducted a single-
center observational study, and thus, as with any observational study, the potential remains for residual
confounding.

Conclusion

In summary, we demonstrated that most of the infants had vitamin D sufficiency at the age of 1 year by
using vitamin D supplement and it is recommended to continue vitamin D3 supplementation
consumption because of its benefits for child growth. Also vitamin D sufficiency in mother could not
guarantee good level of vitamin D in their infants. So supplementation is needed from the first day of
neonate life.
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Tables

Table 1.
Main characteristics of infants and mothers
Variables Mean + SD Minimum  Maximum
Infants
Vitamin D3(ng/ml) 40.99+13.86 12 81
Age (month) 15.79+2.788 12 23
Gender Boy 39.55+3.79 12 51
Girl 35.32+3.67 13.4 50
Head circumference (centimeter)  33.694 +2.6157 26.5 38.0
Weight (gram) 2871.54+867.678 1050 4800
Gestational age (month) 36.80+2.990 29 40
Mothers
Vitamin D3(ng/ml) 31.39+13.14 10 54
Age (year) 33+3 21 40
Table 2.
Different levels of serum vitamin D3 in infants and mothers
Vitamin D Range Frequency Percent
Infants
Deficient (< 30 ng/ml) 11 16.7
Sufficient (=30 ng/ml) 57 83.3
Total 68 100
Mothers
Deficient (< 30 ng/ml) 26 37.9
Sufficient (=30 ng/ml) 42 62.1
Total 68 100
Figures
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Figure 1

Comparison the mean level of serum vitamin D in first and Second children Level of vitamin D in second
children was significantly higher than first children (P value=0.011).
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Figure 2
Mean level of serum vitamin D of neonates in different seasons
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