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ABSTRACT 
Background 
Deficiencies in vitamin D are frequent worldwide. Approximately 1 billion individuals around the globe are 
vitamin D deficient (<20ng/ml), and half of the population is insufficient (20-29ng/ml). According to extensive 
epidemiological studies, vitamin D deficiency is common in women, particularly pregnant and nursing 
mothers. Vitamin D deficiency during pregnancy is associated with various maternal and fetal health effects..

Objectives 
Vitamin D levels in fetuses and newborns are directly related to their mothers’ levels during pregnancy. The 
study aims to assess and compare the vitamin D levels of mothers and their newborn babies. Additionally, we 
are interested in determining whether there is a link between vitamin D levels and delivery outcomes. 

Patients and Methods
One hundred pairs of mothers and newborns enrolled in a cross-sectional study at Maternity Teaching Hospital 
in Sulaimani. Any newborn baby diagnosed with a congenital abnormality during pregnancy was excluded. 
Also, any mother that was on anticonvulsant drugs was excluded. Blood samples for vitamin D analysis were 
taken from the mothers and newborns at birth. In addition, the demographic and medical data of the mothers 
and newborns were recorded. All evaluations had a p-value of 0.05 as the threshold for statistical significance.

Results
The mothers’ and newborns’ mean vitamin D were 17.2±13.33 ng/ml and 10.48±9.77 ng/ml, respectively. An 
examination of the data using statistical methods indicated a connection between the vitamin D found in 
mothers and the levels found in their newborns (p-value=0.001). Furthermore, higher levels during pregnancy 
were linked to better Apgar scores (≥7) for their newborn children (p-value=0.03). Maternal vitamin D level 
was not statistically associated with other birth outcomes; p-value > 0.05. 

Conclusion
The results of this study show that vitamin D deficiency in mothers leads to deficiency in their newborns. 
Except for the Apgar score, no statistically significant relationship was found between maternal vitamin D 
levels and other birth outcomes.

Keywords: Vitamin D, Pregnancy, Vitamin D deficiency, Birth weight, Preterm birth, Apgar score. 

a Ministry of Health, Kurdistan Region, Iraq.  
Correspondence: diya.mahmood@univsul.edu.iq  
bDepartmentcod Biochemistry, College of Medicine, University of Sulaimani, Kurdistan Region, Iraq.

https://doi.org/10.17656/jsmc.10409



Diya Yousif Mahmood and Saman Hussein Noori / JSMC, 2023 (Vol 13) No. 2

164  JSMC

INTRODUCTION 
Vitamin D (VD) is a fat-soluble vitamin that aids calcium 
and phosphorus homeostasis and musculoskeletal 
wellness (1). VD is basically of two types: cholecalciferol 
(vitamin D3) and ergocalciferol (vitamin D2). In order 
to produce the active form of vitamin D known as 
1,25-dihydroxy vitamin D (1,25(OH)2 D), a series of 
steps must first be completed (2). Deficiency (<20ng/
ml) and insufficiency (20-29ng/ml) in VD are frequent 
worldwide (3).

Many pieces of research suggest that vitamin D 
deficiency (VDD) may contribute to various illnesses 
and ailments (4). It is accepted that VDD should be 
avoided during pregnancy to safeguard the fetus’s 
skeletal development; this is because the mother’s 
vitamin D level (VDL) influences the concentrations of 
25-hydroxyvitamin D in the fetal and neonatal blood (5).
Circulating 1,25(OH)2 D levels rise early in pregnancy, 
peak in the third trimester, and return to normal 
following breastfeeding. Since maternal parathyroid 
hormone (PTH) levels remain stable throughout 
pregnancy, the trigger for the 1,25(OH)2 D increase 
remains unclear. However, it might be regulated by 
PTH-related protein (PTHrP), which increases in the 
mother’s bloodstream early in pregnancy (6, 7). In the 
early stages of pregnancy, 25(OH)D is transferred from 
the mother to the fetus via the placenta, marking the 
beginning of the process by which fetal vitamin D 
reservoirs are formed. 

The umbilical cord VDL account for 60%-89% of 
maternal VD concentration (8). An analysis of available 
research indicates that deficiency of VD in pregnancy 
is widespread in many countries and is associated 
with insufficient exposure to sunlight and inadequate 
consumption of vitamin D. 

It is suspected that many babies throughout the world 
have insufficient vitamin D reserves as a result of 
the high frequency of low VD reserves in mothers (3, 

9). Prenatal vitamin D treatment raised VDLs in cord 
blood in a meta-analysis of 43 randomized trials. As 
the half-life of 25(OH)D in serum is around three 
weeks, almost 93.75% of this vitamin D at birth will 
be catabolized when the baby is three months old(10). 
Preterm delivery, obstetric issues(Preeclampsia, 
Gestational Diabetes Mellitus), and poor outcomes for 
the developing skeleton, immune system, and lungs are 
some clinical problems connected to VDD (11) .A lack 
ofVD in the mother has been connected to an increased 
risk of preeclampsia (12) .The association between VDLs 

and insulin sensitivity was robust in a survey of 741 
pregnant women. Women with gestational diabetes 
are more prone to suffer significant VDD than non-
diabetic women (8). Low birth weight (LBW) infants 
have been linked to insufficient bone mineralization, 
which is, in turn, associated with insufficient prenatal 
and postnatal VDLs (13). Several cohort studies have 
linked low 25(OH)D levels during pregnancy or after 
delivery to a higher likelihood of respiratory infections 
among neonates and young children (14). 

This research aimed to compare and contrast the 
VDL of mothers and their newborns and examine any 
possible associations between them. Another goal is to 
examine the link between a mother’s vitamin D status 
and delivery outcome.

PATIENTS AND METHODS 
Study design 

The present study is cross-sectional; cases enrolled 
from Maternity Teaching Hospital in Sulaimani. The 
blood samples were analyzed in a private laboratory 
(not available in the public hospitals). The samples 
were collected over four months, from December 2021 
to March 2022. 

The study sample included mothers and their newborns. 
Newborns of both genders are included. However, any 
newborn baby diagnosed with a congenital abnormality 
during pregnancy was excluded. Also, any mother that 
was on anticonvulsant drugs was excluded. A sample 
of 100 mothers and their newborns was selected by 
convenience sampling. 

Data collection

Data were collected from the mother after the baby 
was delivered. Maternal age, parity, ethnicity, and 
residency were recorded. After delivery, the newborn’s 
gender, weight (LBW <2500g, Normal 2500g-4500g) 
and Apgar score were recorded. The Apgar score 
was considered normal if it was equal to or more 
than seven. Mode of delivery (MOD) was classified 
into Normal Vaginal Delivery and Cesarean Section. 
Cesarean section reasons were obstructed labour (such 
as non-progression of labour, failed induction, and 
cephalopelvic disproportion), fetal distress, pregnancy-
related diseases, or elective cesarean section.

Vitamin D analysis

After delivery, 3 ml of blood was collected from each 
mother. Regarding newborns, the blood samples were 
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taken from the umbilical cord, about 3ml. The blood 
samples were put into gel tubes in a water bath after 
10-15 minutes; the samples were centrifuged for five 
minutes at 5000 RPM. Later, an amount of the serum 
(not less than 250μl) was placed into a sample cup to be 
read by an automated device (Cobas- 411). After 30min 
in the device, the results were obtained. 

Regarding the analysis results, the deficiency was 
defined as VD <20ng/ml, insufficiency as 20-29ng/ml, 
and normal as ≥30ng/ml (15).

Ethical considerations:

Ethical considerations were considered by obtaining 
approval from the Sulaimani University College of 
Medicine’s Ethical Committee. Written informed 
consent was obtained from the participants after they 
were provided with sufficient information about the 
study’s goals. Statistical analysis:

The data collected were analyzed using SPSS, which 
stands for Statistical Package for the Social Sciences 
(SPSS version 25.0). Descriptive and inferential 
statistical tests were used for this purpose. In our 
statistical tests,p-value of 0.05 as our cutoff for 
significance.

RESULTS
The average age of the mothers was 31.2±5.65 years 
old. Concerning the ethnicity of the mothers, 91% of the 
mothers were Kurds, and 9% were Arabs. Regarding 
their residency, 47% of the mothers lived in urban 
areas, and 53% lived in rural areas.

Regarding the past medical history of the mothers, only 
7% of the mothers had chronic diseases (Hypertension, 
Diabetes Mellitus, Thyroid diseases). Regarding parity, 
65% of the mothers were multiparous, 23% were grand 
multiparous, and only 12% were primiparous. 58% 
of the mothers delivered the baby by C/S and 42% by 
NVD, (Table 1,2).

Regarding the newborns, 49% were males, and 
51% were females. Regarding the newborns’ 
weight, only one weighed less than 2500g. 95% 
of the newborns had an Apgar score of seven or 
more, and 10% needed NICU admission, (Table 3). 

The mean maternal VDL was 17.2±13.33 ng/ml, and 
the mean VDL of the newborns was 10.48±9.77 ng/
ml. The vitamin D levels of the mothers were as 
follows; 67% deficient, 18% insufficient, and 15% 
normal. Regarding the newborns, the levels were 87% 
deficient, 9% insufficient, and 4% normal, (Figure 1) 
This study’s results show a statistically positive 
correlation between the mothers’ and the newborns’ 
VDLs. (p-value<0.001), (Table 4).

According to the findings of this study, there is 
a positive correlation between the levels of VD 
detected in mothers and the Apgar scores of 
their newborn children. (p-value=0.03), (Table 5) 
In terms of associations between the mothers’ VDLs and 
the newborns’ weight, the results show no association 
(p-value=0.6), Table 6.

 
Table 1. Demographic characteristic of the mothers.

Frequency (N) Percentage (%)

Age in years
19-24 14 14.0
25-34 57 57.0
35-43 29 29.0
Total 100 100.0
Ethnicity
Kurd 91 91.0
Arab 9 9.0
Total 100 100.0
Residency
Urban 47 47.0
Rural 53 53.0
Total 100 100.0
Occupation
Unemployed 93 93.0
Employee 7 7.0

Total 100 100.0
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Table 2 .The mothers’ obstetric and medical data.

Frequency (N) Percentage (%)

Parity

Primiparous (1) 12 12.0

Multiparous (2-5) 65 65.0

Grand multiparous(˃5) 23 23.0

Total 100 100.0

Mode of delivery

NVD 42 42.0

C/S 58 58.0

Total 100 100.0

Chronic disease

Yes 7 7.0

No 93 93.0

Total 100 100.0

Table 3. Newborns outcomes.

Frequency (N) Percentage (%)

Gender

Male 49 49.0

Female 51 51.0

Total 100 100.0

Birth weight

<2500g 2 2.0

2500-4500g 98 98.0

Total 100 100.0

Gestational age (weeks)

Preterm ˂37 5 5.0

Term ≥37 95 95.0

Total 100 100.0

Apgar score (5 minutes)

<7 5 5.0

≥7 95 95.0

Total 100 100.0

NICU admission

Yes 10 10.0

No 90 90.0

Total 100 100.0
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Figure 1. Vitamin D levels of the mothers and newborns.

Table 4 .Association between the mothers’ and the newborns’ vitamin D levels.

Vitamin D newborns
Vitamin D mothers

Total p-value
Deficient Insufficient Normal

Deficient 66
98.5%

15
83.3%

6
40.0%

87

<0.001
Insufficient 1

1.5%
3

16.7%
5

33.3%
9

Normal 0
0.0%

0
0.0%

4
26.7%

4

Total 67
100.0%

18
100.0%

15
100.0%

100
100.0%

Table 5 .Association between maternal vitamin D levels and Apgar score.

Apgar score
(5 minute)

Vitamin D mother
Total p-value

Deficient Insufficient Normal

<7 2
3.0%

3
16.7%

0
0.0%

5
5.0%

0.03
≥7 65

97.0%
15

83.3%
15

100.0%
95

95.0%

Total 67
100.0%

18
100.0%

15
100.0%

100
100.0%

Table 6. Association between birth weight and maternal vitamin D levels.

Birth weight
Vitamin D mother

Total p-value
Deficient Insufficient Normal

<2500g 2
3.0%

0
0.0%

0
0.0%

2
2.0%

0.602500g-4500g 65
97.0%

18
100.0%

15
100.0%

98
95.0%

Total 67
100.0%

18
100.0%

18
100.0%

100
100.0%
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DISCUSSION
Vitamin D levels were measured in both the mothers 
and the newborns, and the mean levels of VD 
were 17.7±13.35 in the mothers and 10.46±9.79 in 
the newborns. The findings showed a statistically 
significant correlation between the mother's VD and 
the infant. Other studies that have been done by Shor 
et al. (8), Esmeraldo et al. (16), Elechi et al. (17), and Wang 
et al. (18) also support the findings in this study. Two 
studies conducted in Turkey by Ozdemir et al. (19) and 
Fedakar (20) show a robust positive correlation between 
the mother's and the newborn's VDL and show that 
minimal maternal VDL was a significant predictor for 
deficiency in the newborn. Because the fetus depends 
on maternal VD and calcium reserves throughout 
pregnancy, this might be the likely reason for this 
phenomenon. As a result, the increased risk of vitamin 
D insufficiency in pregnancy has ramifications for the 
children of women afflicted by this condition (21).

There has been a lot of study and discussion on how the 
VDL in pregnant women impacts the developing fetus 
and newborn baby. VD deficiency has been linked to 
a higher risk of low birth weight (22). Statistically, this 
study found no association between maternal VDLs and 
LBW; according to Almidani et al. (23), there is no link 
between VD in the mother and the infant's birth weight. 
However, the mean VDLs of mothers with newborns 
of average weight are higher. Even in a multiethnic 
sample, Eggemeon et al.(24) found no relation between 
maternal VD and neonatal weight. Furthermore, no 
relation between maternal VDLs and LBW was found 
by Shor et al.(8).

In contrast to this result, Khalessi et al. (13) and Miliku et 
al. (25) found a connection between maternal VDLs and 
LBW in their study. Three studies in China confirm 
the linkage between low VDLs in the mother and low 
birth weight by Wang et al. (18), Chen, Y. H et al. (26), and 
Chen, G. D et al. (27). Bone mineralization is facilitated 
by vitamin D's interaction with the homeostasis of 
calcium and parathyroid hormone. Vitamin D's extra-
skeletal roles in embryonic development have been 
the subject of recent studies. These roles include 
adipogenesis, cell proliferation, glucose homeostasis, 
and immunomodulation (23, 28) .

VDLs in the mother was observed to have strong 
associations with the Apgar scores of their newborns; 
higher levels were associated with better Apgar score. 
Consistent with this result, studies by Kim et al. (29), 
Boskabadi et al. (30) and Augustin et al. (31) determined 

that low levels of vitamin D in the mother are linked to 
a higher risk of birth hypoxia and a lower Apgar score. 
Furthermore, a study by Hossain et al. (32) conducted 
in Pakistan revealed that better Apgar scores are 
connected to vitamin D supplementation, which is 
necessary to obtain an acceptable concentration. 
Respiratory distress syndrome (RDS) is premature 
infants' most prevalent respiratory problem; surfactant 
deficiency and lung immaturity are essential factors in 
the development of RDS. Steroids are known to have a 
positive impact on lung growth and maturation. Active 
1,25(OH)2D, the steroid-structured form of 25(OH)D, 
stimulates lung growth in developing fetuses (33).

The limitations of this study are 1) It is a cross-sectional 
study, 2) A single blood sample was taken from the 
mother and the newborn for vitamin D analysis at birth, 
3) The sample size is relatively small, 4) The study 
was conducted in a single hospital where the patient 
population may be different from other hospitals. 

Conclusion: most pregnant women receive vitamin D 
supplements during pregnancy, vitamin D deficiency in 
mothers and their newborns is still a prominent health 
problem. This study's data demonstrate that most 
mothers' and newborns' vitamin D levels are below 
the normal value (≥30ng/ml). Furthermore, this study 
found an association between VDL in mothers and their 
newborns. and between the VDL in the mother's blood 
and the Apgar scores of her newborn. In contrast, the 
findings of this study showed no statistical connection 
between maternal VDLs and other fetal outcomes.
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