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Abstract

Objectives: The aim of this study was to check the vitamin D level in pregnant women in north of Iran (Rasht city) from spring 2013
till summer 2014.

Materials and Methods: In a retrospective cross-sectional study, all pregnant women with any gestational age without receiving
vitamin D supplement before 3 months of pregnancy from two private offices of gynecologists in Rasht were studied from spring
2013 till summer 2014. All data were collected, recorded and blood sampling was done to measure serum 25 (OH) vitamins D.
Vitamin D deficiency and insufficiency was defined as levels of 25 (OH) D < 20 and < 30 ng/mL for pregnant women, respectively.
All data were analyzed by descriptive and analysis tests.

Results: The mean age of pregnant women was 27.5 +4.6. Mean serum 25(OH) D of pregnant women was 15.6 + 9.8 mg/dL; vitamin
D deficiency and insufficiency was observed in 69.3% (124 subjects) and 20.7% (37 subjects) of cases, respectively. Also, there was a
positive correlation between the vitamin D levels and vitamin D consumption as a supplementary one before pregnancy (r=2.473,
P=0.001)

Conclusion: Vitamin D deficiency in pregnant women is higher in this area (Guilan province). Vitamin D supplementation can help
to increase 25(OH) D levels. However, women should ideally start vitamin D supplementation a few months before getting pregnant.

Keywords: Deficiency, Pregnant, Vitamin D, Women

Introduction

Vitamin D is one of the most important and necessary vi-
tamins for body. It has physiological role in metabolism
and structure of body (1,2). It plays an important role in
regulating cell proliferation and differentiation, muscle
function, heart, metabolism system and adaptive immune
responses (3,4). The vitamin D metabolic procedure in-
volves multiple enzymatic reactions. The most important
role of vitamin D is in metabolism process through the liv-
er to form 25(0OH)D. 25(0OH)D is metabolized in the kid-
neys by 25-hydroxy vitamin D-1 alpha hydroxylase (CY-
P27B1) and changed into its active form, 1,25-(OH),D (5).
In addition,vitamin D during pregnancy not only has im-
portant physiological role in metabolism and structure of
body but also affects the bones, teeth and growing fetal
brain (6). Moreover, it modulates human reproductive
processes (7). The function of vitamin D during pregnan-
cy for both mother and fetus remains largely undefined
(8,9).

Nutrition during pregnancy is the most important and
controllable factor which can protect women against the
induction and progress of different diseases. Studies show
that foliate, folic acid, calcium, vitamin D, iron and other
supplements are important during pregnancy. Sufficient

levels of vitamin D in mother’s body during pregnancy
can decrease diabetes type I, asthma, bone problems, sys-
tematic auto immune diseases and other maternal and fe-
tal morbidities (10-15).

Additionally, the impact of less severe vitamin D deficien-
cy and insufficiency has received much interest in recent
years (16,17). There is evidence of early interest in rela-
tionship between vitamin D status and prenatal health
outcomes (18). Maternal vitamin D status influences
bone health in the baby (19). Studies have demonstrated
associations between low levels of serum 25(OH)-vita-
min D during pregnancy and maternal and fetal health
outcomes (20).

Vitamin D can prevent transfer of infection which is as
an important factor in outcome of pregnancy as an early
delivery. Vitamin D, acts as a key influencing factor during
pregnancy. Study showed 25(OH)-vitamin D can suppress
a broad range of cytokines and inhibit inflammatory pro-
cess in placenta (21). Also studies showed a positive asso-
ciation between in deficiency of vitamin D with increasing
preeclampsia (22,23) and diabetes (12,24). Studies in Iran
reported that vitamin D deficiency in pregnant women
is 60%-86% (20-25). Vitamin D deficiency is common in
whole world but there is difference in different countries.
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Sources of vitamin D depends on different factors in dif-
ferent areas, for example; exposure of skin to sun (VU),
geographical area, color of skin, using protective sun
cream, etc (26,27). Based on the importance of vitamin
D in pregnant women, health of mother and fetuses are
different in geographical areas (28). The lack of particular
studies in this subject, the present study was done with the
purpose of determination of vitamin D level in serum of
pregnant women in Rasht, Iran.

Materials and Methods

In this cross-sectional study, all pregnant women who re-
ceived prenatal care services, in any gestational age who
were taking vitamin D supplements before three months
of pregnancy only (with a maximum dose of 400 units)
They were selected from two private Obstetricians and
Gynecologists offices in Rasht (spring 2013 till summer
2014). In this study women who had received vitamin D
within three months prior to admission as a therapeutic
doses were excluded. Gestational age was recorded by
ultrasonography.

Data like; pregnancy, age, age at pregnancy, season, using
vitamin D (up to 400 IU) three month before and during
the pregnancy period was recorded. They were referred
to a laboratory located in Rasht city to determine the vi-
tamin D level. This was done by the Bioactivita kit (Ger-
many). All data were collected, recorded and blood sam-
pling was done to measure serum 25 (OH) vitamins D.
Vitamin D in normal , insufficiency and deficiency levels
was defined as levels of >30, 20-30 (OH) D < 20 ng/mL
for pregnant women, respectively. All women participated
with consent.

Statistical Analysis

Data were processed in SPSS version 21 software. Kolm-
ogorov -Smirnov test was used to determine the normal
distribution of vitamin D in samples which did not show
any normal level distribution (P<0.002). So in order to
compare vitamin D level in different groups’ nonparamet-
ric statistical test was used. Also Mann-Whitney test was
used to compare two quality variables and Kruskal-Wal-
lis test was used to compare the multiple variables and
Spearman Rho test for qualitative variables. Multiple lin-
ear regression analysis was used for predicting factors in
vitamin D level in different group. All statistical tests were
performed at a significance level of 5% (P <0.05).

Results

In this study 179 (out of 186) pregnant women were ana-
lyzed. Only seven women because of having vitamin D as
a treatment during 3 months before pregnancy were ex-
cluded. The mean age of women was 27.5 +4.6 (range 19-
43) years. The mean of gestational age was 8.3+ 2.9 (range
5-26) weeks. Also the mean number of pregnancy was
1.3+0.6. Results showed only 6.1% before pregnancy and
5.6% during pregnancy used supplementary vitamin D up
to 400 UL Regarding the season, women had referred as
follows: 27.9% in spring, 32.4% in summer 13.4% in fall

and 26.3% in winter.

The mean level of vitamin D in pregnant women was
15.6+9.8 ng/mL, median 12.5 and with confidence inter-
val 95% 14.1-17(range 4-50). Based on this study 69.27%
deficiency, 20.67% insufficiency and only 10.06% had
normal (sufficiency) vitamin D level (Figure 1).

There was not significant association between levels of
vitamin D with mother’s age (r=0.139, P=0.064) and
gestational age (r=0.095, P=0.207) by Spearman cor-
relation test. The mean levels of vitamin D between two
groups of women with and without having supplementary
vitamin D during pregnancy were significantly different
(P<0.0001). It also showed significant difference in wom-
en who used or did not use vitamin D before pregnancy
(P<0.0001; Table 1).

There was no statistical significant difference between vi-
tamin D levels of women with maternal age (P=0.298),
gestational age (P=0.607) and number of pregnancy
(P=0.592) by Spearman test (Table 2).

There was no statistical significance among the seasons,
but results showed the highest (75%) deficiency of vitamin
D level in women in autumn (Table 3).

Multiple linear regression analyzing showed that only us-
ing vitamin D before pregnancy was a predictor factor in
vitamin D level (P<0.0001). All of the related variables
with vitamin D such as age, pregnancy, age at pregnancy,
vitamin D use before and during the pregnancy were in-

Vitamin D level

= Deficiency
= |nsufficient

= Sufficient

Figure 1. Vitamin D Level in the Studied Pregnant Women.

Table 1. Comparing Mean Level of Vitamin D When Using
Supplementary Vitamin D

Vitamin D,

H 0

Variables No. (%) Mean£SD P
Using vitamin D during 0.0001
pregnancy

Yes 10 (5.6) 35.4+6.6

No 169 (94.4)  14.3+85
Using vitamin D before 0.0001
pregnancy

Yes 11(6.1) 354+6.3

No 168 (93.9) 14.23+8.4
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Table 2. The mean Quantity Variables Based on the Vitamin D Level in Women

Vitamin D Status

Variables

Sufficiency (Mean + SD) Indeficiency (Mean * SD) Deficiency (Mean t SD) P
Age of mother 28.78 +4.42 27.97 £3.91 27.17+4.78 0.298
Gestational age 7.72+2.78 8.55+2091 8.36+2.97 0.607
Number of pregnancies 1.39+0.502 1.22 +0.479 1.27 £ 0.626 0.592

Table 3. Vitamin D Level in Pregnant Women Based on the
Season

Vitamin D Status

Season

Mean + SD  Sufficiency Insufficiency Deficiency
Spring 5.1+217 6(12) 10 (20) 34 (68)
Summer 49+1.15 5(8.6) 14 (24.1) 39 (67.2)
Autumn 10+1.14 3(12.5) 3(12.5) 18 (75)
Winter 6.9+3.15 4 (8.5) 10 (21.3) 33(70.2)
P value 0.578 0.932

Table 4. The Regression Coefficient of Predictors of Vitamin D
Level by Multiple Linear Regression Models

Cl (95%
Predictive Variables B SE P (95%)

Lower Upper
Constant 56.66 4.821 0.0001 47.153 66.181

Lack of vitamin D
supplementation before -21.25 2.473 0.0001 -26.131 -16.369
pregnancy

putted in step by step on the multi linear regression model
(Table 4).The result showed the mean (mean + SE ) of vi-
tamin D level in women, who used vitamin D before preg-
nancy was higher (21.25+2.47 ng/mL) than those who
did not receive vitamin D supplementation.

Discussion

According to findings in this study 69.27% of pregnant
women had vitamin D deficiency and 20.67% experienced
insufficient levels of vitamin D; mean level of vitamin D
in pregnant women was 15.6 + 9.8 ng/mL. Karim et al
reported 46% deficient, 32% insufficient and 23% suffi-
cient (normal) vitamin levels in women (29). Also Ergiir
et al found vitamin D deficiency in about 81.3% of wom-
en (30). Studies in other areas reported that the level of
vitamin D < 10 ng/mL is different, such as; 17%-18% in
Caucasian pregnant women (30-32), 42% in New Zea-
land pregnant women (33) , 32%-42% in Indian pregnant
women (34), 59%-84% in Holland pregnant women who
were non-European immigrants (35) and 48% in pregnant
women from Kuwait (36). Rodriguez et al reported that
pregnant women had 31.8% insufficiency and 19.7% de-
ficiency in vitamin D level (37). Mir et al reported about
two-thirds of pregnant Kashmiri women were vitamin D
insufficient or deficient and pregnant women from south
and north India have high vitamin D deficiency levels
ranging 67%-96% (27).

The present study showed that there was no statistical sig-

nificance between vitamin D level during different seasons
(vitamin D level was lower in summer than autumn), (P>
0.05). Kazemi et al observed that deficiency of vitamin D
in pregnant women in summer was lower than in winter
(28). Similarly, Marwaha et al reported that seasonal dif-
ferences during the three trimesters 25(OH)D levels were
observed as significantly lower in winter in the second and
third trimesters in pregnancy (38), while Rodriguez et al
reported significant seasonal differences with vitamin D
level (37). Kazemi et al reported the mean level of vitamin
D was 19.4+3.9 ng/mL and deficiency of vitamin D in
women was 86% in winter and 46% in summer (28). The
study by Sahu et al showed a significant effect of season on
vitamin D deficiency, recording 54% in the period from
May to October and 93% from November to April (34).
Considering Guilan’s (province) climatic characteristics
throughout the year, as being mostly cloudy (cloudier in
the autumn and winter compared to spring and summer),
it could be claimed that on average, 169 days of the year
it is completely cloudy and women in this area are not
exposed to much sunshine. On the other hand, pregnant
women’s conditions are particularly important. Given that
women in Iran have to cover most parts of their body and
are limited in being exposed to sunlight because of cul-
tural issue, vitamin D deficiency is higher in this area. Of
course, base line values of vitamin D and calcium levels
during the pregnancy in some women can be important
factors affecting the prevalence of vitamin D deficiency.
Future researches with larger sample size may clarify and
reveal more exact results.

Present study did not find significant statistical differenc-
es between vitamin D and age of women, gestational age
and number of pregnancy. Marwaha et al did not show
significant statistical differences between vitamin D and
gestational age, too (38). Rodriguez et al found significant
statistical differences between gestational age and the con-
centration of vitamin D. Also he showed similar results
between vitamin D levels and the number of pregnancies
(31). This difference may be due to different sample size
and population.

The result revealed that only the women who had used
vitamin D before pregnancy had the mean of vitamin D
level higher (21.25+2.47 ng/mL) compared to those who
experienced the lack of vitamin D. Vitamin D supplemen-
tation with 2000 IU/day or 60 000 IU/month is very effec-
tive and safe in pregnant women (27). Meanwhile, some
studies reported that using vitamin D during the preg-
nancy period significantly increased the level of vitamin
D (27,39-41).
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Conclusion

Finally, as result of this study, majority of women had
deficiency and insufficiency of vitamin D. It may be due
to residency in north of Iran (Caspian Sea area) which is
cloudy most of the year. Regardless of this factor (being
exposed to sunshine), women’s deficiency of vitamin D
level has been observed in Iran, that can be as a result of
especial women clothing in Iran. All these could be source
of deficiency of vitamin D level in women. So, 25-hydroxy
vitamin D test is recommended during pregnancy.
Among the limitations of this study we can refer to the fact
that some women had not used vitamin D regularly before
and during the pregnancy and there was not any baseline
of vitamin level before pregnancy.
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