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Abstract 

Background: Vitamin D deficiency in pregnancy is associ-
ated with wide ranging clinical outcomes, including obstetric 
complications, preterm birth and adverse offspring outcomes 
affecting the skeletal, immune and respiratory systems.Vi-
tamin D may have a role in immune tolerance in a pregnant 
woman, to prevent fetal rejection. Vitamin D travels to the fe-
tus by passive transfer and the fetus is entirely dependent on 
maternal stores. Therefore, it is essential to know vitamin D 
level during antenatal period to prevent adverse outcomes. The 
association of maternal vitamin D deficiency with asthma and 
impaired lung function in offspring were described by some 
authors. 

Aim of Study: The aim of this work is to assess maternal 
vitamin D status and its association with pregnancy outcomes. 

Patients and Methods: Prospective observational cohort 
study was designed on 80 pregnant women 18-38 years with 
singleton pregnancy attended Obstetrics and Gynecology De-
partment at Mansoura University Hospital from May 2022 to 
May 2023, with no medical disorders or history of vitamin D 
intake during pregnancy. Chronic diseases as liver diseases and 
severe infections or take corticosteroids were excluded. 

Results: There was statistically significant association 
between maternal vitamin D level and gestational DM (p= 
0.023), while, no statistically significant association between 
maternal vitamin D and neonatal outcome was found. The ma-
jority of the pregnant women, 73.8% were vitamin D insuf-
ficient, 11.2% were vitamin D deficient and 15% had sufficient 
vitamin D level. The mean value of the maternal vitamin D 
level was 19.17±8.78ng/ml and the mean value of fetal vitamin 
D level was 15.51±7.80ng/ml. Infants were divided into: in-
sufficient group 58 (72.5%), deficient 16 (20%) and sufficient 
groups 6 (7.5%). There was highly statistically significant cor-
relation between maternal and fetal vitamin D level. 

Conclusion: Our study suggests that vitamin D deficiency 
in pregnant women and their infants is still a serious health 
problem. However, there were no statistically significant asso-
ciations between maternal vitamin D and both maternal & neo-
natal outcome except maternal gestational diabetes mellitus. 
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Recommendations: Routine measurement of maternal se-
rum vitamin D can be advised to become an integral part of 
the antenatal care protocol. VD supplementation can be subse-
quently added to carefully selected groups to decrease the risk 
of multiple adverse maternal and neonatal health outcomes 
including gestational DM, preeclampsia, primary cesarean 
section, abortion, fetal intrauterine growth restriction, risk of 
preterm birth, low birth weight, and neonatal hypocalcemia. 

Key Words: Vitamin D – Maternal outcome – Neonatal out-
come – Pregnancy. 

Introduction 

VITAMIN D plays a major role in human repro-
duction. The effect of vitamin D on pregnancy is 
a subject of major interest in current medicine. Vi-
tamin D influences folliculogenesis, modulates en-
dometrial receptivity, and regulates embryogenesis 
[1]. It plays an important role in trophoblast inva-
sion [2]. There are plenty of studies that prove its 
effects on placental implantation, angiogenesis and 
endothelial function, immune function, inflamma-
tory response during pregnancy, oxidative stress, 
and glucose homeostasis [3]. 

It is hypothesized that during the first half of 
pregnancy vitamin D may contribute to fetal growth 
and to the ‘programming’ of some fetal functions 
and organs, including among others, the central 
nervous system, bone and dental enamel. There-
fore, it seems reasonable to maintain sufficient ma-
ternal vitamin D and calcium levels that will cross 
the placenta to the fetus [4]. 

A balanced, nutritious diet is an important as-
pect of a healthy pregnancy and its outcome. Vi-
tamin D plays an important role in regular bone 
growth and adequate function of innate immune 
system, including barrier function of mucous mem-
brane [5]. 

Low maternal vitamin D levels during preg-
nancy are associated with various adverse obstet-
ric outcomes, such as gestational diabetes mellitus 
(GDM), preeclampsia, and primary cesarean sec- 
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tion. Additionally, gestational vitamin D deficiency 
has been linked to multiple adverse fetal and neo-
natal health outcomes including fetal intrauterine 
growth restriction, a higher risk of preterm birth, 
abortion, low birth weight and neonatal hypocal-
cemia [6]. 

Furthermore, due to the decisive effects of vita-
min D deficiency on pregnancy outcome and ma-
ternal and neonatal health, coherent planning for 
supplementing mothers with vitamin D deficiency 
and a suitable follow-up during pregnancy should 
be highlighted more, for instance, by introducing 
and strictly implementing comprehensive policies 
and measures [7]. 

Patients and Methods 

We conducted a prospective observational co-
hort study on 80 pregnant women 18-38 years with 
singleton pregnancy attended Obstetrics and Gyne-
cology Dept., at Mansoura University Hospital. 

Ethical considerations: 
All procedures were carried out in accordance 

with the ethical standards of the institutional and/ 
or national research committee. The study received 
the approval by Institutional Review Board (IRB), 
Faculty of Medicine, Mansoura University(Code 
No. MS.20.03.1231). nformed written consent was 
obtained from the participants before inclusion in 
the study. 

Inclusion criteria: 
Include: 1- Singleton pregnancy, 2- Age: 18-38 

years, 3- No known medical disorders (hyperten-
sion, diabetes, kidney, etc.), 4- No history of vita-
min D intake during pregnancy. 

Exclusion criteria: 
Include: Chronic diseases as liver diseases and 

Severe infections or take corticosteroids. 

We classified participants into 3 groups; 1) De-
ficient if the vitamin D level is <10ng/ml, 2) insuf-
ficient between 10 and 30ng/ml, and if it is >30ng/ 
ml, it was considered within the normal range (suf-
ficient). All patients participated in the study were 
subjected to the following: 1) Full history taking, 
2) Complete general and obstetric examination, 3) 
Abdominal ultrasonography examination, 4) ob-
stetric ultrasound and 5) Basic investigations as 
blood pressure and random blood glucose, CBC 
and urine analysis. In addition, estimation of serum 
25-OH-D in both maternal blood and fetal blood 
from umbilical cord at delivery as following: 

• 5ml of maternal blood was collected in the non-
fasting condition. Serum was stored at −20°C un-
til they analyzed for 25(OH) D. 

• 5ml of umbilical cord blood was collected at de-
livery and stored at −20°C until they analyzed for 
25(OH) D. 

• Maternal non-fasting blood samples taken at first 
and last month of gestation and were collected 
and stored initially at −20°C, and then at −80°C, 
with no further freeze-thaw cycles until 25(OH) 
D measurement. 

• Serum 25(OH)D was measured by RIA using a kit 
from Diasorin Inc, following the manufacturer’s 
instructions [8]. The serum 25(OH)D level is ex-
pressed as nanograms per milliliter. The quality 
and reproducibility were determined using qual-
ity controls provided with the kits. Two controls 
(low control, 14.1ng/mL; high control, 54.1ng/ 
mL) were provided, and the coefficient of varia-
tion for all kits used was 12.54% for the low con-
trol and 12.95% for the high control. The con-
trols fell within the acceptable range given by the 
manufacturer. 

Statistical analysis: 
Data were analyzed using the Statistical Pack-

age of Social Science (SPSS) program for Windows 
(Standard version 26). The normality of data was 
first tested with one-sample Kolmogorov-Smirnov 
test. Qualitative data were described using number 
and percent. Association between categorical vari-
ables was tested using Chi-square test while Mon-
te carlo test were used when expected cell count 
less than 5. Continuous variables were presented 
as mean ± SD (standard deviation) for normally 
distributed data were compared with ANOVA test. 
The results were considered significant when the 
p≤0.05. The smaller the p-value obtained, the more 
significant are the results. 

Results 

The mean age of the studied cases was 26.51± 
4.67 years. gravida 3 (30%) was the most common 
among them, more than two third cases were para 1 
and para 2 (33.8% and 31.2%, respectively) (Table 
1). There was no statistically significant association 
found between maternal vitamin D (deficiency, in-
sufficiency or sufficiency) with age, gravidity or 
parity among studied cases (Table 3). 

The mean value of the maternal vitamin D level 
was 19.17±8.78ng/ml (Table 2). The majority of 
the pregnant women (73.8%) were vitamin D in-
sufficient, 11.2% were vitamin D deficient and 15% 
had sufficient vitamin D level (Fig. 1). 

Among the studied group, 6 (7.5%) had gesta-
tional DM, while, gestational HTN, PET and pri-
mary cesarean section were reported in 4 (5%) of 
cases for each (Table 4). 

Women diagnosed as vitamin D deficiency had 
a higher incidence rate of gestational DM compared 
with vitamin D insufficiency or sufficiency (50% vs 
33.3% & 16.7). There was statistically significant 
association between maternal vitamin D level and 
gestational DM. In addition, women diagnosed as 
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vitamin D insufficiency had higher incidence rates 
of gestational HTN (100%), PET (50%), preterm 
labor (83.3%) and primary CS (75%) (with no sta-
tistically significant associations) (Table 5). 

Table (1): Demographic data and obstetric history among the 
studied group. 

Demographic data and 
obstetric history 

The study group 
(n=80) 

Age (years): 
Mean ± SD 26.51±4.67 
Min-Max 18.00-37.00 

Gravidity: 
PG 15 (18.8%) 
G2 20 (25.0%) 
G3 24 (30.0%) 
G4 13 (16.2%) 
G5 6 (7.5%) 
G6 2 (2.5%) 

Parity: 
P0 15 (18.8%) 
P1 27 (33.8%) 
P2 25 (31.2%) 
P3 9 (11.2%) 
P4 4 (5.0%) 

SD: Standard deviation. 

Table (2): Vitamin D level and gestational age. 

Mean ± SD Min-Max 

Maternal vitamin D (ng/ml) 19.17±8.78 1.90-39.89 
Fetal vitamin D (ng/ml) 15.51±7.80 1.20-38.33 
Gestational age (weeks) 37.80±1.64 30-40 

Table (3): Association between maternal vitamin D and obstetric history. 

Obstetric history Total 
Deficient 

(n=9) 
Insufficient 

(n=59) 
Sufficient 

(n=12) 
p- 

value 

Age (years): 

Mean ± SD 28.1±3.9 26.4±4.7 25.5±4.7 0.450 

Gravidity: 

PG 15 0 (0.0%) 12 (80.0%) 3 (20.0%) 0.642 

G2 20 2 (10.0%) 16 (80.0%) 2 (10.0%) 

G3 24 3 (12.5%) 17 (70.8%) 4 (16.7%) 

G4 13 2 (15.4%) 8 (61.5%) 3 (23.1%) 

G5 6 1 (16.7%) 5 (83.3%) 0 (0%) 

G6 2 1 (50.0%) 1 (50.0%) 0 (0%) 

Parity: 

P0 15 12 (80%) 0 (0%) 3 (20.0%) 0.747 

P1 27 3 (11.1%) 21 (77.8%) 3 (11.1%) 

P2 25 3 (12.0%) 17 (68.0%) 5 (20.0%) 

P3 9 2 (22.2%) 6 (66.7%) 1 (11.1%) 

P4 4 1 (25.0%) 3 (75.0%) 0 (0%) 
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Table (4): Maternal outcome among the studied group. 

Maternal outcome 
The study group 
(n=80) No (%) 

Gestational DM 6 (7.5%) 

Gestational HTN 4 (5%) 

PET 4 (5%) 

Primary CS 4 (5%) 

CS : Cesarean section. HTN: Hypertension. 
DM: Diabetes mellitus. PET : Preeclampsia. 

Table (5): Association between maternal vitamin D and maternal outcome. 

Maternal outcome Total 

Maternal Vitamin D 

p-value 
Deficient 
(n=16) 

Insufficient 
(n=58) 

Sufficient 
(n=6) 

Gestational DM: 
Yes 6 3 (50.0%) 2 (33.3%) 1 (16.7%) 0.023* 
No 74 6 (8.1%) 57 (77.0%) 11 (14.9) 

Gestational HTN: 
Yes 4 0 (0%) 4 (100%) 0 (0%) 0.443 
No 76 9 (11.8%) 55 (72.4%) 12 (15.8) 

PET: 
Yes 4 1 (25%) 2 (50%) 1 (25%) 0.752 
No 76 8 (10.5%) 57 (75.0%) 11 (14.5) 

Preterm labor: 
Yes 6 0 (0%) 5 (83.3%) 1 (16.7%) 0.835 
No 74 9 (12.2%) 54 (73.0%) 11 (14.9) 

Primary CS: 
Yes 4 0 (0%) 3 (75%) 1 (25%) 0.685 
No 76 9 (11.8%) 56 (73.7%) 11 (14.5) 

CS: Cesarean section, DM: Diabetes mellitus, HTN: Hypertension, PET:Preeclampsia, *: Significant. 

Eighteen infants were included, mean fetal vi-
tamin D level was 15.51±7.80ng/ml for the total 
group of infants. The mean gestational age of in-
fants was 37.80±1.64 weeks (Table 2). Infants were 
divided into three groups according to their vitamin 
D levels. The number of infants in the insufficient 
group 58 (72.5%) was higher than that in deficient 
16 (20%) and sufficient groups 6 (7.5%) which was 
expected due to the majority of mothers (73.8%) 
had insufficient vitamin D level (Fig. 2). In addi-
tion, impaired lung function respiratory distress, 
low birth weight and preterm labor were 24 (30%), 
7 (8.8%) and 6 (7.5%), respectively. With no bone 
deformity in neonates (Table 6). 

Both low birth weight and respiratory distress 
had higher incidence rate in vitamin D insufficient 
group (71.4% and 70.8%, respectively), followed 
by vitamin D deficient group (14.3% and 25%, re-
spectively). The mean gestational weeks was high-
er among vitamin D sufficient group (37.9±1.4), 
while the lowest value was reported in vitamin D  

deficient group (37±1.3). But no statistically signif-
icant association between maternal vitamin D and 
neonatal outcome was found (Table 7). There was 
highly statistically significant correlation between 
maternal and fetal vitamin D level (Fig. 3). 

Table (6): Neonatal outcome among the studied group. 

The study group 
Neonatal outcome 

(n=80) No (%) 

Preterm labor: 
Yes 6 (7.5%) 23.17±3.81 
No 74 (92.5%) 26.78±4.65 

Low birth weight: 
Yes 7 (8.8%) 34.28±2.98 
No 73 (91.2%) 38.13±0.96 

Impaired lung function 
respiratory distress: 

Yes 24 (30%) 36.67±2.42 
No 56 (70%) 38.28±0.80 

Gestational Age 
Mean ± SD 
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Table (7): Association between neonatal vitamin D and neonatal outcome. 

Neonatal outcome Total 

Maternal Vitamin D 

p-value 
Deficient 
(n=16) 

Insufficient 
(n=58) 

Sufficient 
(n=6) 

Low birth weight: 
Yes 7 1 (14.3%) 5 (71.4%) 1 (14.3%) 0.742 
No 73 15 (20.5) 53 (72.6%) 5 (6.8%) 

Respiratory distress: 
Yes 24 6 (25.0%) 17 (70.8%) 1 (4.2%) 0.651 
No 56 10 (17.9) 41 (73.2%) 5 (8.9%) 

Gestational weeks 37±1.3 37.6±3.4 37.9±1.4 0.380 

Maternal vitamin D 

r: Pearson’s correlation coefficient 

Fig. (3): Scatter diagram for positive correlation between ma-
ternal and fetal vitamin D level. 

Discussion 

Vitamin D inadequacy is highly prevalent 
among the pregnant population worldwide [9]. 
There is relationship between low vitamin D and 
adverse maternal outcomes such as recurrent preg-
nancy loss, primary caesarean section and post-
partum depression, pre-eclampsia, eclampsia and 
gestational diabetes [10,11]. Vitamin D travels to the 
fetus by passive transfer and the fetus is entirely 
dependent on maternal stores. Therefore, it is es-
sential to know vitamin D level during antenatal 
period to prevent adverse outcomes [12]. 

In the same line with our findings, in Iraq, Ibra-
him et al. [13] demonstrated that the mean age of 
studied pregnant women was 29.13 years, 31.5% 
of women were primiparous and 68.5% multipa-
rous. In addition, there was no relationship between 
mother’s age, parity or gravidity and maternal vit 
D deficiency [14,15]. On the other hand, a signifi-
cant association was found between the maternal 
vitamin D levels and maternal age [16,17]. This dif- 

ference between studies may attribute to variation 
in sample size, time of the study and older ages of 
the participants. 

In addition, our findings go parallel with Pahuja 
et al. [5] andVatandost et al. [18], where they found 
that 69 % &68 %of study participants were vita-
min D insufficient, respectively (using <20ng/ml 
cut-off). Such widespread insufficiency of vitamin 
D could be linked to the high prevalence of some 
of the health problems, pregnancy-related compli-
cations and communicable & non-communicable 
diseases in South Asian countries [19]. This vari-
ance between our findings and other previous re-
sults may be attributed to that the sample size was 
older than ours, variability in the degree of sunlight 
exposure due to differences in geographical loca-
tions and wearing of covered clothes. Throughout 
the year, people living in tropical areas get more 
sunlight exposure than those living in subtropical 
regions. 

Our study supports the hypothesis that low vi-
tamin D level can play a role in the development 
of pre-eclampsia according to Osman et al. [20] in 
Egypt. 

In agreement with our findings, mean vitamin D 
level was 13.16±7.16 ng/mL in infants. The mean 
gestational age was 38.45±1.10 weeks. But the 
number of infants in the deficient group wassignifi-
cantly higher than that in insufficient and sufficient 
groups [21]. Regarding respiratory distress syn-
drome, several clinical studies have described low 
vitamin D levels in preterm infants who suffered 
from respiratory distress syndrome [22,23]. Addi-
tionally, it was concluded that vitamin D deficiency 
or lower levels of vitamin D within 24h of birth 
were always associated with respiratory distress 
developmentin a recent meta-analysis [24]. How-
ever, no association was found between vitamin D 
deficiency & respiratory distress syndrome and the 
umbilical cord vitamin D level does not lead to a 
higher or lower risk of respiratory distress [25]. 

In the same line, in a previous meta-analysis 
that included 16,515 individuals from 20 observa- 
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tional studies on the correlation between vitamin 
D status and GDM in a broad range of populations 
revealed that vitamin D deficiency significantly in-
creased the risk of GDM by 45% [26]. In Saudi Ara-
bia, the analysis of the association between vitamin 
D status and incidence of GDM indicated a 2.87-
fold increased risk of development of GDM among 
vitamin D deficient pregnant women compared to 
vitamin D non-deficient women and this risk was 
sustained or substantially increased when the data 
was analyzed after adjusting for sunlight exposure, 
physical activity, calcium and vitamin D intake and 
other factors that are known to influence vitamin D 
levels [27]. 

Furthermore, in a case-control study, GDM 
pregnant women (24–28 weeks of gestation) with 
vitamin D deficiency (<50nmol/L) treated with vi-
tamin D3 1200 IU/d had a significant increase in 
vitamin D serum levels and a significant decrease 
in fasting plasma glucose, postprandial 2h plasma 
glucose, and glycosylated hemoglobin at 36 weeks 
of gestation, which supports the positive glucose 
metabolic effects of vitamin D3 supplementation 
on mothers [28]. In contrast, concluded that no sta-
tistically significant association was found between 
vitamin D levels and gestational DM [29]. 

This difference among studies may be due to 
presence of obesity prior to and during pregnancy, 
family history of diabetes and previous history of 
GDM in studied population which leads to high 
prevalence of GDM. In addition, lower vitamin D 
concentrations have been demonstrated to be asso-
ciated with insulin resistance, maternal glycemia, 
and high risk of GDM. However, the relationship 
of vitamin D with risk of GDM has not been well 
defined [30]. 

Heterogeneity in study findings could be attrib-
utable to differences in ethnicity, geographic set-
ting, stage of gestation, endpoints, level and dura-
tion of vitamin D supplementation [31]. 

Interestingly, in a large prenatal cohort in 
America, it was found that higher 25OHD concen-
trations were associated with higher odds of preg-
nancy induced hypertension (PIH), as with every 
25nmol/L increase in plasma 25OHD concentra-
tion, the risk of developing PIH increased 1.32-
fold [32]. Other studies have concluded that there 
is no significant correlation between VD status 
and preeclampsia,pregnancy induced hypertension 
and cesarean delivery [33,34]. However, many ob-
servational studies did report that vitamin D lev-
els were associated with adverse maternal, fetal, 
and neonatal outcomes, including increased risk 
of developing preeclampsia, preterm labor, gesta-
tional diabetes, being small for gestational age, low 
birth weight, an increased rate of cesarean delivery 
and infertility [35]. Inconsistent results regarding  

the association between maternal VD status dur-
ing pregnancy and PIH may be related to multiple 
confounding factors, such as race, season, diet (in-
cluding VD intake and patterns), and the method of 
measuring 25OHD levels [6]. 

In accordance regarding association between 
maternal vitamin D and neonatal outcome found 
that vitamin D was found to be correlated with res-
piratory distress syndrome (p=0.004) [17,36], How-
ever, Rabbani et al. [15] did not reveal a significant 
association between maternal vitamin D levels and 
any of newborn anthropometric measurements 
(birth weight, length and head circumference). On 
the other hand, they found that there was a strong 
positive association between maternal and new-
born vitamin D levels which agree with our results. 

The discrepancies observed in the literatures 
could be in part explained by inconsistencies 
across published studies in definition of cut-offs 
for 25(OH)D deficiency, time of sampling (early or 
late pregnancy), specimens used to assess 25(OH) 
D concentrations (most of them in maternal blood 
and some of them in cord blood), heterogeneous 
populations involved (i.e. African, Caucasian, In-
dian or Vietnamese women), seasonal differences 
(summer vs winter), the number of subjects and 
significant heterogeneity found in previous meta-
analysis [37]. 

Conclusion: Our study suggests that vitamin D 
deficiency in pregnant women and their infants is 
still a serious health problem. However, our results 
concluded that there were no statistically signifi-
cant associations between maternal vitamin D and 
both maternal & neonatal outcome except maternal 
gestational DM. 

Recommendations: 1- Routine measurement of 
maternal serum vitamin D can be advised to be-
come an integral part of the antenatal care protocol. 
2-Vitamin D supplementation should be considered 
for vitamin D deficient pregnant mothers and their 
newborns and the antenatal visits should include 
education on the safety and importance of suffi-
cient sunlight exposure during pregnancy. 

References 

1- FRANASIAK J.M., LARA E.E. and PELLICER A.: Vita-
min D in human reproduction. Current Opinion in Obstet-
rics and Gynecology, 29 (4): 189-194, 2017. 

2- KIM R.H., RYU B.J., LEE K.M., HAN J.W. and LEE 
S.K.: Vitamin D facilitates trophoblast invasion through 
induction of epithelial-mesenchymal transition. American 
Journal of Reproductive Immunology, 79 (2): e12796, 
2018. 

3- BAKER B. C., HAYES D.J. and JONES R.L.: Effects of 
micronutrients on placental function: Evidence from clini-
cal studies to animal models. Reproduction, 156 (3): 69-
82, 2018. 



Samar N. Talaat, et al. 587 

4- PÉREZ-LÓPEZ F.R., PILZ S. and CHEDRAUI P.: Vita-
min D supplementation during pregnancy: An overview. 
Current Opinion in Obstetrics and Gynecology, 32 (5): 
316-321, 2020. 

5- PAHUJA N., CHAUHAN N. and KALRA V.: Vitamin D 
levels in pregnant women in Uttarakhand, India. Interna-
tional Journal of Reproduction, Contraception, Obstetrics 
and Gynecology, 7 (1): 169-173, 2018. 

6- ZHANG H., WANG S., TUO L., ZHAI Q., CUI J., CHEN 
D., et al.: Relationship between maternal vitamin D levels 
and adverse outcomes. Nutrients, 14 (20): 1-18, 2022. 

7- JAMALI Z., GHORBANI F., SHAFIE’EI M., TOLOOE-
FAR F. and MALEKI E.: Risk factors associated with vi-
tamin D deficiency in preterm neonates: A single-center 
step-wise regression analysis. BMC Pediatrics, 23 (1): 
1-7, 2023. 

8- WATERHOUSE M., TRAN B., ARMSTRONG B.K., 
BAXTER C., EBELING P.R., ENGLISH D.R., et al.: 
Environmental, personal, and genetic determinants of re-
sponse to vitamin D supplementation in older adults. The 
Journal of Clinical Endocrinology & Metabolism, 99 (7): 
E1332-E1340, 2014. 

9- PALACIOS C., DE-REGIL L.M., LOMBARDO L.K. and 
PEÑA-ROSAS J.P.: Vitamin D supplementation during 
pregnancy: Updated meta-analysis on maternal outcomes. 
The Journal of steroid biochemistry and molecular biol-
ogy, 164 (1): 148-155, 2016. 

10- HOLLIS B.W. and WAGNER C.L.: New insights into the 
vitamin D requirements during pregnancy. Bone Research, 
5(1): 1-16, 2017. 

11- ROGERS-KELLY C.: Vitamin D Deficiency and Supple-
mental Use in Pregnancy: A Systematic Review and Meta-
analysis. Mississippi State University, 2018. 

12- DKHAR S.A., ASHRAF A. and HASSAN M.: Impor-
tance of vitamin D supplementation in pregnancy-review. 
International Journal of Community Medicine and Public 
Health, 6 (4): 1820-1825, 2019. 

13- IBRAHIM B.Y., HACHIM A.M. and SAEED L.H.: Prev-
alence And Impact of Vitamin D Deficiency on Maternal 
and Fetal Outcomes. Journal of Population Therapeutics 
and Clinical Pharmacology, 30 (18): 35-43, 2023. 

14- KHALESSI N., KALANI M., ARAGHI M. and FARA-
HANI Z.: The relationship between maternal vitamin d 
deficiency and low birth weight neonates. Excli Journal, 9 
(3): 113-117, 2015. 

15- RABBANI S., AFAQ S., FAZID S., KHATTAK M.I., 
YOUSAFZAI Y.M., HABIB S.H., et al.: Correlation be-
tween maternal and neonatal blood Vitamin D level: Study 
from Pakistan. Maternal & Child Nutrition, 17 (1): 1-8, 
2021. 

16- KIM I., KIM S.S., SONG J.I., YOON S.H., PARK G.Y. 
and LEE Y.W.: Association between vitamin D level at 
birth and respiratory morbidities in very-low-birth-weight 
infants. Korean journal of pediatrics, 62 (5): 166-172, 
2019. 

17- SONOWAL R., DAS M., DEKA B.P. and DAS P.: Effects 
of Maternal Vitamin D Deficiency on the Newborn: A Co-
hort Study birth. Indian Journal of Neonatal Medicine & 
Research, 9 (4): 27-32, 2021. 

18- VATANDOST S., JAHANI M., AFSHARI A., AMIRI 
M.R., HEIDARIMOGHADAM R. and MOHAMMADI 
Y.: Prevalence of vitamin D deficiency in Iran: A system-
atic review and meta-analysis. Nutrition and health, 24 
(4): 269-278, 2018. 

19- VERMA V., VISHWAKARMA R.K., NATH D.C., KHAN 
H.T., PRAKASH R. and ABID O.: Prevalence and deter-
minants of caesarean section in South and South-East 
Asian women. PloS one, 15(3): 1-15, 2020. 

20- OSMAN O.M., GAAFAR T., EISSA T.S., ABDELLA R., 
EBRASHY A. and ELLITHY A.: Prevalence of vitamin 
D deficiency in Egyptian patients with pregnancy-induced 
hypertension. Journal of perinatal medicine, 48 (6): 583-
588, 2020. 

21- ÖZDEMIR A.A., GÜNDEMIR Y.E., KÜÇÜK M., SA-
RICI D.Y., ELGÖRMÜŞ Y., ÇAĞ Y., et al.: Vitamin D 
deficiency in pregnant women and their infants. Journal of 
clinical research in pediatric endocrinology, 10 (1): 44-50, 
2018. 

22- YU R.Q., CHEN D.Z., HAO X.Q., JIANG S.H., FANG 
G.D., et al.: Relationship between serum 25 (OH) D levels 
at birth and respiratory distress syndrome in preterm in-
fants. Zhongguo Dang dai er ke za zhi Chinese Journal of 
Contemporary Pediatrics, 19 (11): 1134-1137, 2017. 

23- DOGAN P., OZKAN H., KOKSAL N., BAGCI O. and 
VARAL I.G.: Vitamin D deficiency and its effect on res-
piratory distress syndrome in premature infants: Results 
from a prospective study in a tertiary care centre. African 
Health Sciences, 20 (1): 437-443, 2020. 

24- KIM Y. J., LIM G., LEE R., CHUNG S., SON J.S. and 
PARK H.W.: Association between vitamin D level and res-
piratory distress syndrome: A systematic review and meta-
analysis. Plos one, 18 (1): 1-12, 2023. 

25- MATEJEK T., ZEMANKOVA J., MALAKOVA J., CER-
MAKOVA E., SKALOVA S. and PALICKA V.: Severe 
vitamin D deficiency in preterm infants: Possibly no asso-
ciation with clinical outcomes?. The Journal of Maternal-
Fetal & Neonatal Medicine, 35 (8): 1562-1570, 2022. 

26- LU M., XU Y., LV L. and ZHANG M.: Association be-
tween vitamin D status and the risk of gestational diabetes 
mellitus: A meta-analysis. Archives of gynecology and ob-
stetrics, 293: 959-966, 2016. 

27- AL-AJLAN A., AL-MUSHARAF S., FOUDA M.A., 
KRISHNASWAMY S., WANI K., ALJOHANI N.J., et al.: 
Lower vitamin D levels in Saudi pregnant women are as-
sociated with higher risk of developing GDM. BMC preg-
nancy and childbirth, 18 (1): 1-7, 2018. 

28- YUE X., ZHAN F. and ZHANG Q.: Influence of vitamin 
D on blood glucose and pregnancy outcome in normal 
body mass index patients with gestational diabetes mel-
litus. Chin Contemporary Med, 26 (1): 99-102, 2019. 



588 Vitamin D Status & Obstetric Outcome 

29- ARORA S., GOEL P., CHAWLA D., HURIA A. and 
ARYA A.: Vitamin D status in mothers and their newborns 
and its association with pregnancy outcomes: Experience 
from a tertiary care center in Northern India. The Journal 
of Obstetrics and Gynecology of India, 68: 389-393, 2018. 

30- WANG L., ZHANG C., SONG Y. and ZHANG Z.: Serum 
vitamin D deficiency and risk of gestational diabetes mel-
litus: A meta-analysis. Archives of Medical Science, 16 
(1): 742-751, 2020. 

31- AGARWAL S., KOVILAM O. and AGRAWAL D.K.: 
Vitamin D and its impact on maternal-fetal outcomes in 
pregnancy: A critical review. Critical reviews in food sci-
ence and nutrition, 58 (5): 755-769, 2018. 

32- BURRIS H.H., RIFAS-SHIMAN S.L., HUH S.Y., KLEIN-
MAN K., LITONJUA A.A., Oken E. and Gillman M.W.: 
Vitamin D status and hypertensive disorders in pregnancy. 
Annals of epidemiology, 24 (5): 399-403, 2014. 

33- AL-SHAIKH G.K., IBRAHIM G.H., FAYED A.A. and 
AL-MANDEEL H.: Impact of vitamin D deficiency on 
maternal and birth outcomes in the Saudi population: A  

cross-sectional study. BMC pregnancy and childbirth, 16 
(1): 1-9, 2016. 

34- LEE S.B., JUNG S.H., LEE H., LEE S.M., JUNG J.E., 
KIM N., et al.: Maternal vitamin D deficiency in early 
pregnancy and perinatal and long-term outcomes. Heli-
yon, 9 (9): 1-8, 2023. 

35- MORALES-SUÁREZ-VARELA M., UÇAR N., SORI-
ANO J.M., LLOPIS-MORALES A., SANFORD B.S. and 
GRANT W.B.: Vitamin D-related risk factors for maternal 
morbidity and mortality during pregnancy: Systematic re-
view and meta-analysis. Nutrients, 14 (19): 1-15, 2022. 

36- ARDASTANI A., HASHEMI E., BEHESHTINEJAD M. 
and DOROSTKAR R.: Comparison of 25-Hydroxy Vita-
min D Levels in Premature Infants with and without Res-
piratory Distress. Iranian Journal of Neonatology, 11 (3): 
109-114, 2020. 

37- DANESE E., PUCCI M., MONTAGNANA M. and LIPPI 
G.: Vitamin D deficiency and pregnancy disorders. Journal 
of Laboratory and Precision Medicine, 5 (1): 1-11, 2020. 


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8

