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Abstract
Objective: To measure vitamin D level in healthy full-term neonate.

Background: In infants with deficiency of vitamin D, there is an association with small size, impaired growth and skeletal problems.

Patients and Methods: A prospective case control study of 85 neonates and their mothers was conducted at Neonatal Intensive

Care Units (NICUs) of the Pediatric Department at Benha Teaching Hospital during the period from October 2017 till April 2019. Full
detailed history, examination and laboratory investigations including serum 25-hydroxyvitamin D (25OHD) were done.

Results: There was a significant difference between vitamin D deficient infants and normal infants regarding weight, sex, their

mother's weight, mother's educational level and mothers' sun exposure, mother's fish consumption per week. While, there was no

significant difference between vitamin D deficient infants and normal infants regarding age, birth order, mother age, mode of delivery
and season of delivery, consumption of milk, egg and cheese per week by their mothers. Also, vitamin D shows significant positive
correlation with infant's weight and their gestational age.

Conclusion: Vitamin D shows positive significantly correlation with infant's weight. Also, vitamin D shows negative significant correlation with mothers age. In contrast, vitamin D shows n correlation with infants age, infants birth order, and mother weight.
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Introduction

Maternal and neonatal vitamin D status influences newborn

Vitamin D is a group of fat-soluble prohormones [1]. The vari-

size. Neonates to mothers with severe vitamin D deficiency had

in their side chains. the side chain of D2 contains a double bond

smaller in vitamin D deficiency newborns. Vitamin D3 supplemen-

ous forms of Vitamin D are sisterhoods; i.e., broken-open steroids.
The structural difference between vitamin D2 and vitamin D3 is

between carbons 22 and 23 and a methyl group on carbon 24. Vitamin D plays a critical important role in the development, growth,

and mineralization of the skeleton during its formative years, and
performs an equally essential role in maintaining a healthy mineralization skeleton for adults of all ages. Vitamin D is also essential
for intestinal calcium absorption and plays a central role in maintaining calcium homeostasis and skeletal integrity [2].

Vitamin D is metabolized by successive hydroxylation to 25-hy-

droxyvitamin D and then, to 1,25 dihydroxy vitamin D, the most

potent known metabolite of the vitamin D. The formations of 25hy-

droxylatevitamin D and 1,25Dihydroxyvitamin D are catalyzed by
CYP24A1. During pregnancy, the concentration of 25-hydroxyvita-

lower birth length and birth weight than infants born to mothers with normal levels of vitamin D. The head circumference was

tation with 40 μg per day from age 2 weeks to 3 months, maintained
25-hydroxyvitamin D above 80 nmol/L in all infants [4]. Hypovita-

minosis D is a candidate risk modifying factor for a diverse range of
disorders apart from rickets and osteoporosis. Based on epidemiology, and on in vitro fertilization and animal experiments, vitamin

D has been linked to multiple sclerosis, certain cancers (prostate,
breast and colorectal), insulin dependent diabetes mellitus and
schizophrenia. McGrath hypothesized that low pre- and perinatal

vitamin D levels imprint on the functional characteristics of various tissues throughout the body, leaving the affected individual at
increased risk of developing a range of adult-onset disorders [5].

Human milk reflects the vitamin D status of the mother and of-

min D in maternal serum increases in parallel with the increased

ten contains inadequate levels of 25-hydroxyvitamin D for infant

ing that the placenta may be a target for vitamin D action [3].

all infant's state that 10 μg per day (400 IU per day) of vitamin D

need to absorb dietary calcium. 1,25-Dihydroxyvitamin D is pro-

duced in the feto-placental unit as well as in the placenta suggest-

nutrition. The Committee on Nutrition of the American Academy

of Pediatrics recommends 400 IU of vitamin D supplementation of
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to all pregnant mothers may be required for optimal health in the

60

per and lower limb examination, Back and Genitalia examina-

mother and child [6]. In infants with deficiency of vitamin D, there
is an association with small size, impaired growth and skeletal

•

developed countries ranges between 2.9 and 7.5 cases per 100,000
children. Vitamin D (200-400 IU) per day prevents rickets at the

•

Patients and Methods

Serum 25-OH Vitamin D measurement

problems. The annual incidence of vitamin D-deficiency rickets in

tion.

Systemic examination: Chest and heart examination, Com-

plete abdominal examination and Full Neurological examination.

Laboratory investigations, including: Serum 25-hydroxyvi-

typical calcium intakes [7]. Therefore, the aim of this study was to
measure 25-hydroxy Vitamin D level in healthy full-term neonate.

A prospective case control study of 85 neonates and their moth-

ers were conducted at Neonatal Intensive Care Units (NICUs) of the

Pediatric Departments at Benha Teaching Hospital and during the
period from October 2017 till April 2019.
•

Ethical consideration: All infant's parents signed a written

informed consent with explaining the aim of study, which
was developed according to the standard of Quality Im-

provement System in Ministry of Health in Egypt and modi•

•

fied according to ethical committee in Faculty of Medicine,
Benha University.

Inclusion criteria: Full term>37 weeks, both sexes with

normal clinical and laboratory findings (other than vitamin
deficiency) and not taking any vitD supplement.

Exclusion criteria: Preterm, mother with any risk factors

that may predispose for development of chorioamnionitis,
pre-mature rupture of membrane, intrapartum fever or urinary tract infection, refusal of parental consent, infant with

major congenital anomalies, and maternal diseases affecting

vitD level: Gestational diabetes, parathyroid disease and renal diseases.

For all neonates, the following procedures were performed:
Careful history taking regarding
•

Prenatal history including: Maternal illness, fever, rup-

ture of membrane or maternal drug and multivitamins in-

take. Maternal Vitamin D supplementation was classified in

terms of usage: no usage, insufficient usage (total usage < 3
•

months), regular usage (total usage> 3 months) and educational state.

Principle of the test
The DRG 25-OH Vitamin D total ELISA Kit is a solid phase en-

zyme-linked immunosorbent assay (ELISA, Life Technologies Corporation, USA). In the first step, samples must be pretreated in
separate vials with denaturation buffer to extract the analyte, since

most circulating 25-OH VitD is bound to VDBP in vivo. After neu-

tralization, biotinylated 25-OH Vitamin D and peroxidase-labeled
streptavidin are added. Endogenous 25-OH Vitamin D of a patient

sample competes with a 25-OH Vitamin-D3-biotin conjugate for

binding to the VDBG that is immobilized on the plate. Binding of
25-OH Vitamin D-biotin is detected by peroxidase-labeled streptavidin.

ELISA procedure (Life Technologies Corporation, USA)
The desired number of microtiter wells was secured in the

frame holder, 200 ul of the mixed solution of each standard, control
and sample with new disposable tips was transferred into the ap-

propriate wells, wells were sealed carefully and incubated for 60
minutes at 37°C, the wells were rinsed 4 times with diluted wash

solution (300 uL per well. 200 uL of substrate solution was added

to each well, the enzymatic reaction was stopped by adding 100 UL
of stop solution to each well and the absorbance (OD) of each well
was measured at 450 ± 10 nm with a microtiter plate reader.

All studied patients were divided in two groups
•
•

Group I: Included 53 normal infants (26 males and 27 females).

Group II: Included 32 infants' who had vitamin D deficiency
(28 males and 4 females).

Statistical analysis

study period: winter (December, January and February),

and SPSS v. 21. (SPSS Inc., Chicago, IL, USA). Percentage (%), mean

(Season of birth was classified into four groups during the

•

from peripheral venous line.

Natal History including: Mode of delivery, gestational age,

Apgar score, resuscitation measures and season of birth

•

tamin D (25OHD) levels for all neonates. Samples were taken

spring (March, April and May), summer (June, July and August) and autumn (September, October and November).
Postnatal history: Activity, suckling and incubation.

General examination: General look, Vital signs (Respira-

tory rate, heart rate (RT), temperature and blood pressure).

Anthropometric measures (Weight, length, head circumference and abdominal girth), Head and Neck examination, Up-

Results analyzed and tabulated using MICROSOFT EXCEL 2016

and SD. Analytical: includes: Chi-Squared (χ2), student, indepen-

dent and paired t test, and Fisher exact test. A value of P < 0.05 was
indicated statistically significant.

Results

There was a significant difference between vitamin D deficient

infants and normal infants regarding weight. Vitamin D deficient

infants had lower birth weight than normal infants (3.33 vs 3.64).
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Also, there was highly significant difference between vitamin D de-

ficient infants and normal infants regarding sex. While, there was
no significant difference regarding age and birth order (Table 1).
Vitamin D

Demographic
data

Normal
(N=53)

Deficient
(N=32)

Mean ± SD

Mean ± SD

Age/days

12.3 ± 6.70

Birth order

2.01 ± 0.72

Weight/kg

Gestational
age/weeks
Sex

Male

Female

3.64 ± 0.40
38.2 ± 0.72
No.
26
27

t-test

P value

14.0 ± 6.70

0.932#

0.351 NS

1.81 ± 0.59

716.5

3.33 ± 0.60
37.6 ± 0.60

%

No.

50.9

4

49.1

28

%

87.5
12.5

2.76

0.015*

3.73

0.001**

χ2

P value

12.7

0.187

NS

61

Results showed that there was a highly significant difference

between vitamin D deficient and normal infants regarding their
mother's fish consumption per week. Above two thirty of vitamin D
deficient infants' mothers don’t eat fish once weekly. Versus, above
two thirty of normal infants' mothers eat fish once per week. While,

there was a statistical no significant difference consumption of
milk, egg and cheese/week by their mothers (Table 3).

Also, vitamin D shows positive significantly correlation with in-

fant's weight. Also, vitamin D shows negative significant correlation

with mothers age. In contrast, vitamin D shows n correlation with
infants age, infants birth order, and mother weight (Table 4).

0.001**

Table 1: Comparison between vitamin D deficient infants and
normal infants regarding their demographic data (N=85):

SD: Stander Deviation; t-Test: Significant t Test; χ2: Chi-Square; #:
Mann Whitney Test; *: Significant Differences; **: Highly Significant Differences; NS: Non-Significant Differences.

Additionally, there was significant difference between vitamin

D deficient infants and normal infants regarding their mother's
weight. Also, mother's educational level and sun exposure were
highly significant differences. While, there was no significant dif-

Figure 1: Correlation between vitamin D and

ference between vitamin D deficient infants and normal infants re-

gestational age of studied infants.

garding mother age, mode of delivery and season of delivery (Table
2).

Vitamin D
Demographic data
Age/years

Weight/kg

Mode of delivery
Normal
Cesarean

Normal (N=53)

Deficient (N=32)

Mean ± SD

Mean ± SD

23.1 ± 3.06

24.0 ± 2.63

68.2 ± 7.52

No.
9
44

P value

1.41

0.163NS

25.0
75.0

0.802

0.371 NS

19.4

0.001**

25.0
75.0

38.1

0.001**

3.96

0.265 NS

72.5 ± 7.50

%

No.

17.0
83.0

t-test

8
24

%

Educational level
Illiterate
Basic
High

4
19
30

7.50
35.8
56.6

15
10
7

46.9
31.2
21.9

Season of delivery
Summer
Winter
Spring
Autumn

5
8
34
6

9.40
15.1
62.2
11.3

0
20
6
6

0.00
62.5
18.8
18.8

Sun exposure
Yes
No

48
5

90.6
9.40

8
24

2.50
χ2

0.014*

P value

Table 2: Comparison study between vitamin D deficient infants and normal infants regarding demographic data of their mothers (N=85).
SD: Stander Deviation; t-test: Significant t Test; χ2: Chi-Square; *: Significant Differences; **: Highly Significant Differences;
NS: Non-Significant Differences.
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Discussion
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The current study showed that there was a significant difference

between vitamin D deficient infants and normal infants regarding
weight and sex. Vitamin D deficient infants had lower birth weight

than normal infants (3.33 vs 3.64). while, 87.5% of vitamin D deficient infants were males. On the other hand, there was no signifi-

cant difference between vitamin D deficient infants and normal infants regarding age and birth order. These findings are consistent

with Ercan., et al. [8] who found that low neonatal birth weight

was recorded in Vitamin D deficient infants group than healthy
infants group. Furthermore, Levin., et al. [9] found that 60% of vi-

tamin D deficient neonates were males and 40% were female. Another study conducted by McGill., et al. [10] reported that vitamin

Figure 2: Correlation between vitamin D and mother

D deficiency is associated with a greater risk of these pathological

age of studied infants.

conditions. Furthermore, an increased body fat and obesity infants
were associated with low circulating 25(OH)D level [11]. Similar to

Vitamin D
Dietary habits/week

Normal
(N=53)
No.

Fish
No
Once
More than once
Milk
No
Once
More than once
Egg
No
Once
More than once
Cheese
No
Once
More than once

8
35
10

28
7
18

12
10
31
10
23
20

%
15.1
66.0
18.9

52.8
13.2
34.0

22.6
18.9
58.5
18.9
43.4
37.7

Deficient
(N=32)
No.
23
9
0

19
7
6

5
9
18
8
8
16

χ2

P value

%
71.9
28.2
0.00

59.4
21.9
18.8

15.6
28.1
56.2
25.0
25.0
50.0

29.2

0.001**

2.70

0.259 NS

1.27

0.529 NS

2.91

0.233

NS

χ2: Chi-Square; *: Significant Differences; **: Highly Significant
Differences; NS: Non-Significant Differences.

Age/days
Weight/kg
Gestational age/weeks
Birth order
Demographic data of mothers
Mother age/years
Mother weight

babies of mothers who had higher vitamin D levels. Vitamin D has
a key role in fetal growth by its interaction with parathyroid hormone and Ca2+ homeostasis. Moreovere, Marwaha., et al. [13] and

Table 3: Comparison study between vitamin D deficient
infants and normal infants regarding dietary habits/week
of their mothers (N=85).

Demographic data of infants

Khalessi., et al. [12] found a significant difference in birth weight of

Vitamin D

r

P value

-0.076
0.260
0.269
0.089

0.489 NS
0.016*
0.013*
0.418 NS

-0.226
-0.160

0.038*
0.145 NS

Table 4: The relationship between vitamin D and
demographic data of infants and their mothers (N=85).

r: Correlation Coefficient; *: Significant Differences; **: Highly
Significant Differences; NS: Non-Significant Differences.

Sachan., et al. [14] found that neonates age had no association with

mean vitamin D levels (p-value 0.239). In follow-up assessments
by Maghbooli., et al. [15] they found that there was no significant
effect of maternal vitamin D deficiency on weight gain during preg-

nancy. This difference may be due to larger number of cases and
different conditions or method labor they had used and using different doses of vitamin D in their study.

In the current study, there was a statistically significant differ-

ence between vitamin D deficient infants and normal infants regarding their mother's weight, educational level, and mothers' sun

exposure. Vitamin D deficient infants' mothers had higher body

weight than normal infants (72.5 vs 68.2 kg). 46.9% of Vitamin D

deficiency infants' mothers were illiterate. Also, mothers of 75% of
infants with vitamin D deficiency not exposed to sun while moth-

ers of 90.6% of normal infants were exposed. On the other hand,

there was no significant difference regarding mother age, mode of
delivery, and season of delivery. In concordance with our results,

many authors found that compared with lean women, pretravel

obese women had lower adjusted mean serum 25(OH) D concentrations and a higher prevalence of vitamin D deficiency. Obesity is
a notable risk factor for vitamin D deficiency that may be related to

a sequestering of vitamin D3 in adipose tissue [16]. Vandevijvere.,

et al. [17] confirmed a high prevalence of obesity, implicating cal-

cidiol deficiency in overweight and obese people. Choi., et al. [18]

who reported that maternal characteristics, e.g. Age, type of current pregnancy, number of concurrent pregnancies, mode of parity,

parity seasons were not significantly different among the studied
groups of pregnant women as stratified by vitamin D status. Gupta.,

et al. [19] found that women with cesarean deliveries had lower

mean vitamin D compared with those having vaginal deliveries,
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though the difference was not significant in his study. There was no
association between low vitamin D level and mode of delivery (pvalue 0.326). Vitamin D is obtained from exposure to sunlight, diet,

and dietary supplements. It is difficult to obtain the recommended
amount by di., et al.one because there are few foods that naturally

63

mothers age. In contrast, vitamin D shows n correlation with infants age, infants birth order, and mother weight.
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