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Abstract 
Background: There is a growing concern about the high prevalence of vitamin D 
deficiency and its relationship with variety of diseases worldwide. The objective of 
this study was to determine the prevalence of vitamin D deficiency and its relation-
ship with pregnancy adverse effects in Yazd.  
Methods: This was a cross sectional study conducted among 200 nulliparous women 
from October 2013 to April 2014. Data containing socio-demographic and personal 
details, vitamin D level, pregnancy complications and growth situation of newborns 
were collected and analyzed using Mann-Whitney, Kruskal-Wallis and Pearson’s 
correlation coefficient by SPSS. p<0.05 was considered statistically significant.  
Results: The mean serum 1, 25 (OH)2D3 concentration was 20.3±10.8 µg/l. Totally, 
78% of the women had less than sufficient levels. Mean of vitamin D was signifi-
cantly higher in natural or elective cesarean in comparison with abortion and emer-
gency cesarean (p=0.040). Risk of abortion was 3.1(1.39-6.8) and higher in severely 
deficient group in comparison to women with vitamin D deficiency (p=0.017) and 
mean of vitamin D group was significantly lower in women who had oligohydr-
amnios or polyhydramnios complication (p=0.045).  
Conclusion: The study findings revealed that vitamin D deficiency is prevalent in 
pregnant women and it is significantly associated with elevated risk for abortion, and 
oligohydramnios or polyhydramnios. Probably, a targeted screening strategy can be 
suggested to detect and treat women at high risk of vitamin D deficiency in early 
pregnancy as a simple way to reduce the risk of these adverse pregnancy outcomes 
in Yazd. 
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Introduction 

umans receive vitamin D from exposure to 
sunlight, diet and dietary supplements. The 
skin synthesis of vitamin D induced by ultra- 
 

violet B radiation is the main determinant of vit-
amin D status in the population because few food 
items contain or are fortified with vitamin D (1). 
Vitamin D status is a well-known determinant of 
bone health and correlated with a risk of many 
diseases such as cancers (2), cardiovascular dis-
eases (3), diabetes (4), etc. There is a growing  
 

 
 
 
concern about the effects of the high prevalence of 
vitamin D deficiency worldwide in general popu-
lation, including pregnant women (5). Important 
modifications occur in the calcium metabolism 
and maternal concentration of vitamin D during 
pregnancy. Calcium is transported from the moth-
er to the fetus through the placenta (6). However, 
vitamin D deficiency during pregnancy is related 
with the actions of this hormone, being linked 
with preeclampsia insulin resistance, and gesta-
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tional diabetes mellitus (7-9). Notably, vitamin D 
deficiency prevalence is 20-85% during pregnan-
cy, depending on country of residence and other 
related factors (10, 11). 

In developing countries, 18% of global burden of 
diseases has been related to pregnancy complica-
tions (12). The prevalence of vitamin D deficien-
cy has been an important issue in both developing 
and developed countries in recent years (13, 14). 
Wearing concealing cloth in women in some coun-
tries such as India (15), Saudi Arabia (16), and 
Iran (17), because of their cultures, and United 
Kingdom (18) and Norway (19) in northern lati-
tudes with cold weather has been the main reason 
for high risk of vitamin D deficiency. 

In a review, it was advised that women with risk 
factors for low serum 1, 25 (OH)2D3 should be 
monitored at the beginning and middle of preg-
nancy (20). 

At present, there is not enough evidence to as-
sess the vitamin D status and relationship with 
adverse effects in pregnancy in Yazd as a central 
province in Iran. So, the objective of this study 
was to determine the prevalence of vitamin D de-
ficiency and its relationship with pregnancy’s ad-
verse effects. Therefore, describing current situa-
tion can be used as a guideline for deciding to in-
clude determining the level of vitamin D as one of 
the routine tests in early pregnancy and appropri-
ate interventions in order to raise the health of 
these pregnant women in future planning and de-
cision making. 
 

Methods 
This was a cross sectional study conducted among 

200 pregnant women on the verge of giving birth 
who were admitted in Shahid Sadoughi hospital 
delivery room for termination of pregnancy from 
October 2013 to April 2014 in Yazd, Iran. The 
women were selected according to a non propor-
tionate sampling. Participants were the nullipa-
rous women who were supposed to undergo one 
of the processes included in natural delivery, elec-
tive or emergency cesarean section and abortion. 
Women with a history of any underlying problem 
and medications influencing calcium or vitamin D 
metabolism including renal and bone disorders 
were excluded. 

A general questionnaire about socio-demograph- 
 

ic and personal details (age, education, job, gesta-
tional age, gestational rank, delivery type), regular 
use of multivitamins during the current pregnancy 
and complications (preeclampsia, gestational dia-

betes, polyhydramnios, oligohydramnios, abor-
tion, premature rupture of membrane (PROM)) 
during pregnancy, and neonatal situation contain-
ing APGAR score and growth index of neonates 
e.g. weight, height and head circumference, was 
completed in a face-to-face interview and reading 
their documents conducted by the study nurse. 

Approximately, 5 ml of whole blood was col-
lected by venipuncture in a non-heparinized tube. 
The clotted blood was centrifuged and serum sam-
ples were stored at -80°C until use. Serum con-
centration of 1, 25 (OH)2D3 was determined using 
an enzyme-linked immunosorbent assay (ELISA) 
kit following the manufacturer's instructions. For 
the analysis, in our study, women were classified 
into groups that defined vitamin D status: severe 
vitamin D deficiency: 1, 25 (OH)2D3<10 µg/l; 
vitamin D deficiency: 10-20 µg/l; vitamin D in-
sufficiency: 20-30 µg/l; vitamin D sufficiency: 1, 
25 (OH)2D330-50 µg/l. Vitamin D upper normal 
or toxic: 1, 25 (OH)2D3>50 µg/l (21). 

Data were analyzed using SPSS version 20. 
Mann-Whitney and Kruskal-Wallis were used to 
ascertain the significance of differences between 
mean values of two continuous non normal dis-
tributed variables. Pearson’s correlation coeffi-
cient was used to evaluate the strength association 
between two continuous variables after normaliz-
ing distributions using logarithm of these varia-
bles. All statistical tests were two-sided, and p< 
0.05 was considered statistically significant. This 
study was conducted according to the guidelines 
laid down in the Declaration of Helsinki and all 
procedures involving human subjects were ap-
proved by the medical ethical committee of the 
Shahid Sadughi Medical Sciences University in 
Yazd. The subjects provided written consent for 
participation in the study. 
 

Results 
The mean age of participants was 26.74±6.3 

years (range 15-47 years). Of all pregnant women 
included, 51.3% (102) were less than diploma 
and, and 48.7% (98) diploma and more university 
educated, 97.5% (194) were housewives and 2.5% 
(6) had another job. Among them, 48.8% (97) had 
natural delivery, 29.9% (60) elective cesarean, 
15.9% (32) emergency cesarean and 5.5% (11) 
abortion. 38.5% (77) of pregnant women were 
taking multivitamins containing vitamin D during 
pregnancy, and 61.5% (123) didn't use any sup-
plement.  

The mean serum 1, 25 (OH)2D3 concentration of 
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women (n=200) was 20.3±10.8 (range 4.5-51.2) 
µg/l. Totally, 18% of women had sufficient serum 
1, 25 (OH)2D3 concentrations and 78% and 4% 
had less than sufficient and upper normal or toxic 
levels, respectively. 

Generally, 66% (132) of women had no problem 
during pregnancy, whereas 9.5% (19) experienced 
preeclampsia, 6.5% (13) premature rupture of mem-
brane, 9% (18) gestational diabetes, 3% (6) oligo-
hydramnios, 0.5% (1) polyhydramnios and 5.5% 
(11) abortion. Among different demographic or 
personal variables and various complications, mean 
of vitamin D was significantly higher in natural or 
elective cesarean in comparison with abortion and 
emergency cesarean in those pregnant women (p= 

0.040). Furthermore, risk of abortion was 3.1 
(1.39-6.8) and higher in severe deficiency group 
in comparison with vitamin D deficiency group 
(p=0.017). Mean of vitamin D was significantly 
lower in women who had oligohydramnios or 
polyhydramnios complication (p=0.045). Descrip-
tion for other factors has been shown in tables 2 
and 3 (Tables 1 and 2). The mean birth weight of 
newborns of mothers with vitamin D deficiency 
was 3128±415 gr in comparison with 3132±372 
gr in mothers with sufficient vitamin D (p=0.9), 
and correlations between other neonatal growth 
status of pregnant women and vitamin D level of 
these mothers were not statistically significant 
(Table 3). 
 

Discussion 
Despite the fact that nearly 40% of the pregnant 

women reported taking multivitamins containing 
vitamin D during pregnancy, almost 60% of the 
women were vitamin D deficient, among them 
12.5% were severely deficient. This was similar to 
previous studies in Yazd (22) and other provinces 
of Iran that totally reported 64 to 75% of vitamin 
D deficiency in pregnant women (23-25).  

Other studies have demonstrated that vitamin D 
deficiency is common in pregnant women in dif-
ferent countries, such as 31% in southern India 
(15), 19.5% in Greece (26) and 96.8% in china 
(27). Considering the diversity of factors which 
affect vitamin D level in different countries in-
cluding sunshine exposure, wearing habits, diet, 
season of study, variation of vitamin D deficiency 
prevalence is expected. But it is notable that the 
place of our study (Yazd) is located in a desert 
and it is sunny most of the days and living in 
apartment is not as common as other provinces of 
Iran. So maybe clothing habits, harmful effects of 
sun on skin and unawareness of the necessity of 
sunlight for synthesizing vitamin D are the most 
affecting factors which determine vitamin D lev-
els in women. 

Table 1. The means of using vitamin D according to demographic 
factors and pregnancy complications in pregnant women 

 

Variables 
Vitamin D 

M±SD 
P-value 

Education  0.2 * 

 Less than diploma 19.6±10.7  

 Diploma and more 21.3±10.9  

Job  0.3 * 

 Housewives 20.5±10.8  
 Employed 14.6±2.4  
Type of delivery  0.04 ** 

 Natural 20.4±10.9  
 Elective cesarean 22.2±9.2  

 Emergency cesarean 16.3±7.5  

 Abortion 17.2±14.6  
 

*Mann-Whitney; **Kruskal-Wallis 
 

Table 2. The means of using vitamin D according to having 
varieties of pregnancy complications or not in pregnant 

women 
 

Complications 
Vitamin D 

M±SD 
P-value 

Preeclampsia  0.87* 

 no 20.2±10.6  

 yes 21.7±13.1  

PROM  0.36* 

 no 20.3±10.9  

 yes 22.1±7.7  

Pregnancy diabetes  0.32* 

 no 20.3±11.1  

 yes 21.2±8.4  

Oligohydramnios or Polyhydramnios  0.045* 

 no 20.6±10.8  

 yes 13.9±9.5  
 

*Mann-Whitney 
  

Table 3. Correlation between neonatal growth status and 
vitamin D levels in pregnant women 

 

Logarithm of neonatal 
growth status variables 

Pearson  
correlation(r) 

P-value 

Birth weight  0.05 0.5 

Birth height  0.04 0.6 

Head circumference 0.02 0.7 

APGAR at first minute 0.04 0.6 

APGAR at fifth minute 0.03 0.7 
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The present study demonstrated a greater risk of 

abortion and oligohydramnios or polyhydramnios 
among maternal complications assessed in preg-
nant women with vitamin D deficiency compared 
with those with normal vitamin D levels. In one in 
vitro study, the results indicated the potential ben-
eficial effects of vitamin D in patients with URSA 
(unexplained recurrent spontaneous abortion) (28) 
and another study promoted the use of vitamin D 
as a new immunomodulatory agent in treatment of 
recurrent spontaneous abortion considering im-
munosuppressive effect of vitamin D (29).  

However, no statically significant relationship 
was found between vitamin D deficiency and oth-
er pregnancy problems unlike other studies which 
reported various results in case of relationship be-
tween pregnancy problems and vitamin D defi-
ciency (30-32).  

In contrast to several studies which didn't find 
any statically significant correlation between 
growth situation of neonates and the levels of vit-
amin D in mothers (33, 34), our findings were 
similar to a report of one study done in UK which 
concluded that there were no associations between 
maternal 1, 25 (OH)2D3 concentrations and the 
child's outcomes including body size at birth (18). 

These findings provide evidence suggesting that 
vitamin D deficiency or insufficiency is common 
during pregnancy, which leads to some adverse 
pregnancy outcomes such as abortion, oligohydr-
amnios or polyhydramnios. 

However, some limitations in our study can be 
observed; firstly, assessing vitamin D deficiency 
in all seasons could be more useful instead of just 
two seasons in this study and secondly more com-
plete results could be achieved by checking other 
complications detected in paraclinic services for 
participants, such as sonography, blood test and 
urine exam. Thirdly, given that oligohydramnios 
and polyhydramnios are correlated to preeclamp-
sia and gestational diabetes, respectively, they 
could not be analyzed in subgroups properly, be-
cause of inadequate sample size. 
 

Conclusion 
In conclusion, the study findings revealed that 

vitamin D deficiency is prevalent in pregnant 
women and it is significantly associated with ele-
vated risk for abortion, and oligohydramnios or 
polyhydramnios. 

Probably, a targeted screening strategy to detect 
and treat women at high risk of vitamin D defi-
ciency might be useful in Yazd and maybe in oth-

er provinces of Iran. While several observational 
studies point to correlations between vitamin D 
insufficiency and other maternal and neonatal ad-
verse outcomes, experimental evidence from clin-
ical trials is needed to inform policy makers.  
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