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Article Type ABSTRACT

Research Paper Background and Objective: Supplying vitamin D during pregnancy is necessary for fetal calcium
homeostasis and bone growth and its mineralization, and its deficiency can lead to pregnancy
complications. The present study was conducted to investigate the effect of vitamin D level on
pregnancy outcomes in pregnant women.

Methods: This cross-sectional study was conducted among 450 pregnant women referring to
Ayatollah Rouhani Hospital in Babol. Mothers' information was collected using a questionnaire.
Blood samples were collected from people to measure the serum 25 hydroxyvitamin D3 level by
ELISA method using the EUROIMMUN Kit. Patients were divided into two groups (vitamin D level<
25 and vitamin D level> 25) and were compared.

Findings: 247 people (54.8%) had vitamin D level< 25 and 203 people (44.8%) had vitamin D level>
25. People with lower vitamin D levels had significantly more gestational hypertension (p=0.03) and
premature rupture of membranes (PROM) (p=0.04) compared to people with higher vitamin D levels.
The variables of labor pain, diabetes, fetal growth restriction and prolonged pregnancy did not show
significant differences in people with high and low levels of vitamin D. Pregnancy complications
including pre-eclampsia, preterm delivery, placental abruption and fetal growth restriction did not
show any significant difference in people with high and low levels of vitamin D. In the evaluation of
neonatal outcomes, infant weight, infant gender, fifth minute Apgar, head circumference and
admission to the neonatal intensive care unit, no significant differences were found.
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Introduction

Maternal 25 hydroxyvitamin D deficiency is a major health problem, and approximately two-thirds
of pregnant women in the United States have suboptimal vitamin D status (1). That’s because pregnancy
may increase the need for vitamins (2). On the other hand, it seems that vitamin D has multifaceted
effects on pregnancy, which are beyond the specified activities of calcium and bone metabolism (3).
Low levels of vitamin D during pregnancy are associated with various health problems and outcomes
from egg implantation to adulthood diseases (4). It is now accepted that maternal vitamin D deficiency
affects maternal and fetal calcium homeostasis and it is expected to affect bone development in the
fetus as well (5).

Today, it has become clear that even in developed countries, vitamin D deficiency is more common than
it was thought to be (6). This deficiency in pregnant women is not limited to a specific racial group or region
and is seen with a wide prevalence all over the world (7, 8). Serum levels of 25 hydroxyvitamin D less than
25 ng/ml during pregnancy is reported in 17-18% of Caucasian women (9), 61% of women in New Zealand
(10), 32-42% of Indian women (11), 59-84% of Kuwaiti women (12), 84% of Iranian women (13) and 75%
of pregnant women in the United Arab Emirates (14). Such a widespread deficiency will undoubtedly have
harmful effects on the health of pregnant women and their babies (15). Vitamin D deficiency during
pregnancy is associated with preeclampsia, gestational diabetes, bacterial vaginosis, rickets, decreased bone
density, asthma, and schizophrenia. The relationship between maternal vitamin D status and fetal growth,
which is often determined by measuring infant birth weight and low birth weight, has been investigated by
studies with multiple outcomes (1).

A study in 2021 reported higher rate of abortion in women with vitamin D deficiency, and the level of
vitamin D in women of reproductive age has been introduced as one of the health indicators (16).

In pregnant women receiving vitamin D supplements, the risk of pre-eclampsia, gestational diabetes and
low birth weight decreased, and the risk of premature birth decreased in the group receiving vitamin D
supplements to a very small extent. In addition, in regard to maternal side effects, the risk of severe bleeding
after delivery was also decreased (17, 18).

Due to the fact that in our region, no study has been conducted to determine the level of vitamin D in
pregnant women and its relationship with pregnancy outcomes, this study was conducted to evaluate the
effect of vitamin D deficiency on pregnancy outcomes in pregnant women referred to Ayatollah Rouhani
Hospital in Babol.

Methods

After approval by the ethics committee of Babol University of Medical Sciences with code
IR.MUBABOL.HRI.REC.1397.266, this cross-sectional study was conducted on 450 pregnant women with
a gestational age of 24 weeks or more who referred to Ayatollah Rouhani Hospital for termination of
pregnancy. According to 5% prevalence of fetal growth restriction in healthy people and default doubling
of outcomes of vitamin D deficiency, vitamin D outcomes in alpha level equal to 0.05 and 80% balance,
sample size in healthy and vitamin D deficiency groups was determined as 450 people.

Pregnant mothers of 24-40 weeks, singleton pregnancy and age of 18-35 years whose serum levels of 25
hydroxyvitamin D were examined during hospitalization were included in the study if they were willing to
participate in the study. Pregnant women with a history of pre-pregnancy diabetes, dyslipidemia, chronic
hypertension, untreated thyroid disease, parathyroid, kidney disease, the presence of a history of fetal
abnormalities, twin pregnancy, or taking drugs that cause hyperglycemia (corticosteroids and thyroid
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hormones) and being unwilling to continue participation were excluded from the study. Demographic and
fertility characteristics including age, BMI, level of education, prenatal visit status, family income level,
fish consumption, gestational age, number of pregnancies, weight gain during pregnancy, serum level of
25 hydroxyvitamin D in the first trimester of pregnancy were recorded. Then the blood sample was prepared
during the delivery of the mother and in a non-fasting state. A list containing questions related to the history
and problems during pregnancy such as gestational diabetes, cases of insulin treatment, gestational
hypertension, preeclampsia and eclampsia, bleeding during pregnancy, premature birth, placental abruption,
placenta previa was completed with the help of the mother's prenatal record. Maternal and neonatal
complications during and after delivery, such as type of delivery, age of termination of pregnhancy, cause of
termination of pregnancy (spontaneous, medical), weight of the baby, Apgar score of the baby (first and
fifth minutes), bleeding after delivery were completed.

In order to evaluate the serum level of 25 hydroxyvitamin D, 3 cc blood sample was collected from the
subject in a non-fasting state and sent to the laboratory of Ayatollah Rouhani Hospital in Babol. After
centrifugation, the serum was kept at a temperature below 20 degrees until the analysis. The samples were
taken out only on the day of analysis to evaluate the relevant analyte level and were read with
EUROIMMUN kits and by automatic ELISA reader (AdvoCare Company). In this method, the
measurement is designed competitively and with the help of monoclonal antibody. The respective wells are
covered by the monoclonal antibody that is against the 25 hydroxyvitamin D molecule. Then, the standard
solution and the patient's sample were coated with antibody and were adjacent to the extraction buffer at the
bottom of the wells, and incubation of 25 hydroxyvitamin D bound to biotin was added to the wells to
compete with serum 25 hydroxyvitamin D. Then, streptavidin bound to HRP enzyme was attached to
Vitamin D Biotin. Rinsing was done and then the dye solution containing O.H, and chromogen was poured
into the well and incubated. After incubation, a blue color appeared and was measured colorimetrically,
which was inversely proportional to 25 (OH) 4ddD concentration of the samples. The information and data
obtained from the two groups were analyzed by SPSS 22 statistical software and X? statistical test, and
p<0.05 was considered significant.

Results

In this cross-sectional study that was conducted on 450 pregnant women with a gestational age of 24
weeks or more who referred to Ayatollah Rouhani Hospital for termination of pregnancy, the mean age of
mothers with vitamin D levels less than 25 was 28.8+4.8 years, and with vitamin D level greater than and
equal to 25, it was 28.4+4.8 years (Table 1).

In the examination of obstetric records of pregnant mothers, among people with vitamin D level less than
25, 40.9% had one pregnancy and 59.1% had two pregnancies, while among people with vitamin D level
more than 25, 52% had one pregnancy and 48% had two or more pregnancies (p=0.01). The highest rate of
pregnancy over 20 weeks in people with vitamin D level less than 25 was related to the first pregnancy
(46.2%), and the lowest value was related to two pregnancies over 20 weeks (16.2%). However, in people
with vitamin D level above 25, these values were 59.4% and 11.4%, and this difference was statistically
significant (p=0.01). In variables of abortion (p=0.09), number of visits (p=0.43), gestational age (p=0.44),
history of infertility (p=0.54), infertility treatment (p=0.25) and the method of termination of pregnancy
(p=0.23) did not show any significant difference (Table 2).

Disease history including gestational diabetes, hypothyroidism and other diseases did not show any
significant difference in people with vitamin level higher or lower than 25. People with high vitamin D
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levels had significantly better history of vitamin D consumption (p<0.001). Moreover, vitamin D level did
not show a significant relationship with hemoglobin level (p=0.97).

The reason for referral and hospitalization of the mothers in the two studied groups were compared, and
gestational hypertension and premature rupture of membranes were significantly higher in the two groups
with vitamin D deficiency. The reduction of fetal movements was more in two groups with normal vitamin
D and above 25 (Table 3).

In the evaluation of pregnancy complications, the variables of preeclampsia (p=0.71), preterm delivery
(p=0.17), premature rupture of membranes (p=0.14), placental abruption (p=0.41) and intrauterine growth
restriction (p=0.55) did not show significant differences in people with high and low levels of vitamin D.

In the examination of neonatal outcomes, infant weight (p=0.06), infant gender (p=0.29), fifth minute
Apgar (p=0.73), head circumference (p=0.22) and hospitalization in the intensive care unit (p=0.91) did not
show a significant difference in people with high and low levels of vitamin D (Table 4).

Table 1. Evaluation of the demographic characteristics of the studied subjects based on
vitamin D level

Vitamin D levels
Group | Less than 25 | Greater than and equal to 25 | p-value”
Variable Number(%o) Number(%0)
Mother's job
Housewife 223(90.3) 176(87.1) 0.29
Employed 24(9.7) 26(12.9) '
Mother's education
High school 74(30.0) 49(24.3)
Diploma 113(45.7) 96(47.5) 0.35
University education 60(24.3) 57(28.2)
Father's job
Self-employed 195(78.9) 162(80.2)
Employee 25(10.1) 28(13.9) 0.10
Worker and farmer 27(10.9) 12(5.9)
Pregnancy
Intended 204(82.6) 175(86.6) 0.24
Unintended 43(17.4) 27(13.4) '
Income
Low 82(32.2) 49(24.3)
Medium 132(53.4) 131(64.9) 0.04
High 33(13.4) 22(10.9)
Fish consumption
Yes 91(36.8) 50(24.8) 0.006
No 156(63.2) 152(75.2) '
Mother's age
(Mean+SD) 28.8+4.8 28.4+4.8 0.87
BMI (Mean+SD) 29.5+4.5 29.6+4.8 0.74

*Chi-square test
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Vitamin D levels
) Group | Lessthan 25 | Greater than and equal to 25 | p-value
Variable Number(%o) Number (%
Number 08 pregnancies 101(40.9 105(52)
ne .
More than two 146559.1% 97(48) 0.01
Pregnancyzover 20 weeks 114(46.2) 120(59.4)
ero : :
One 932 7.7g 592 9.2; 0.01
Greater thabn and equal to 2 40(16.2 23(11.4
Abortion
Yes 180(72.9) 161(79.7) 0.09
No 67(27.1) 41(20.3) '
Number of visits
Non-routine 197(79.8) 167(82.7) 0.43
Routine 50(20.2) 35(17.3) )
Visit
l\él)idwife 23116((1827.6) 13702((18459) 0.47
octor . . '
Gestational age (Mean+SD) 37.45+2.85 37.65+2.47 0.44
History ollcl infertility 230(93.1) 185(91.6)
0 : :
Yes 1756.9) 1758.4) 0.54
InfertllltKItreatment 234(94.7) 186(92.1)
0 : :
Yes 1355.3) 1657.9) 0.25
Termlnl\?tlon Imethod 191(52.6 111(58.4)
atura . .
Cesarean section 109547.4% 79(41.6) 0.23

vitamin D level

Table 3. Investigating the reason for referral of pregnant mothers during admission based on

Vitamin D levels
) Group | Less than 25 | Greater than and equal to 25 | p-value
Varlab:e Number(%o) Number(%
Delivery pain
No 228292.3) 190594.1) 0.46
Yes 19(7.7) 12(5.9) '
Decreasetlal\I movement 234(94.7) 175(86.6)
0 :
Yes 25 3) 27(13.4) 0.003
PROM
No 145(58.7 137(67.8)
Yes 102241 33 65(32.2) 0.04
Diabetes
No 226291 .5) 185591.6) 0.97
Yes 1(8.5) 17(8.4) '
hGestatlon_al
ypertension
No 210(85) 185591.6) 0.03
Yes 37(15) 17(8.4) '
Intrauterine growth
restriction
No 232293.9) 189593.6) 087
Yes 15(6.1) 13(6.4) '
Post-term pregnancy
No 238%96 4) 192(95) 0.49
Yes 10(5) )
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Table 4. Examining the neonatal outcomes of the studied subjects based on vitamin D level

Vitamin D levels
Group | Lessthan25 | Greater than and equal to 25
Number (%) or Number (%) or p-value
Variable Mean+SD Mean+SD
Baby's weight (grams) | 3081.57+611.71 3183.93+548.77 0.06
Gender of the baby
Boy 122(56.7) 90(51.4) 0.29
Girl 93(43.3) 85(48.6) '
Fifth minute Apgar 9.84+0.57 9.82+0.59 0.73
Head circumference 34.10+2.02 34.32+1.81 0.22
Neonatal intensive
care unit
Yes 9(3.6) 7(3.5) 0.91
No 238(96.4) 195(96.5) '
Discussion

The results of the present study showed that people with lower vitamin D levels had significantly higher
rate of gestational hypertension and premature rupture of membranes than people with high vitamin D
levels. The history of disease such as diabetes did not show any significant difference in people with vitamin
levels more than 25 and less than 25. Furthermore, the level of vitamin D did not show a significant
relationship with the level of hemoglobin. According to the results, the variables of labor pain, diabetes,
fetal growth restriction and prolonged pregnancy did not show significant differences in people with high
and low levels of vitamin D. Moreover, in people with vitamin D levels greater than or equal to 25, the
amount of income, use of sunscreen, and fish consumption were higher than those with vitamin D levels
less than 25.

In the evaluation of pregnancy complications, the variables of preeclampsia, preterm delivery, premature
rupture of membranes, placental abruption, and fetal growth restriction did not show significant differences
in people with high and low levels of vitamin D. In the evaluation of neonatal outcomes, infant weight,
infant gender, fifth minute Apgar, head circumference and admission to the neonatal intensive care unit, no
significant difference was found in people with high and low levels of vitamin D.

The study of Rodriguez et al. is consistent with the present study. Nevertheless, there was no significant
relationship between vitamin D level and head circumference and cesarean delivery in our study. In their
cohort study, Rodriguez et al. reported that adequate vitamin D levels in pregnancy were associated with a
reduced risk of cesarean delivery. They found no evidence of an association between maternal vitamin D
levels in pregnancy with gestational diabetes and preterm birth. They also found that babies born to mothers
with higher levels of vitamin D during pregnancy had smaller head circumferences. Moreover, no other
neonatal prognoses at birth were associated with vitamin D levels (19). The decrease in the strength of the
pelvic muscle structure and the ability of the mother to push out the fetus is one of the important issues.
Therefore, vitamin D deficiency is related to muscle mass and strength, and since the calcium serum level,
which is regulated by vitamin D, plays an important role in smooth muscle function at the beginning of
labor, this hypothesis is strengthened. However, one of the reasons for the lack of difference between the
two groups regarding cesarean delivery is that in our study, there were not enough people with severe
vitamin D deficiency for a fair judgment.
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The study of Gernand et al. is in line with our study. Gernand et al. showed that maternal vitamin D
status before 26 weeks was not associated with the risk of prolonged labor, instrumental delivery, and birth
weight (20).

Eggemoen et al. conducted a longitudinal study aimed at investigating vitamin D levels during
pregnancy. The result of this study is consistent with our study. In this study, fetal anthropometric indicators
such as birth weight, head circumference and abdominal circumference were measured. The results
showed that there is no relationship between the fetal anthropometric indices and the mother's vitamin D
level (21).

The study of Miliku et al. was not consistent with our study. Miliku et al. showed that low levels
of maternal vitamin D are associated with fetal growth restriction and increased risk of preterm birth
and small for gestational age at birth (22). One of the reasons for the contradiction between our study
and this study was that birth weight alone was evaluated as the main outcome related to fetal growth
restriction, and this is associated with severe limitations. That’s because birth weight does not provide
information about fetal growth and longitudinal development or fetal growth patterns or fetal body
proportions.

The results of the study by Khaing et al. showed that calcium supplementation can reduce the risk of
preeclampsia. Vitamin D supplementation can also be useful (17). The result of this study is not consistent
with our study. In our study, no statistical difference was observed between mother's vitamin D level and
pregnancy complications such as preeclampsia. However, this issue was based on evidence from a limited
number of studies that were conducted in a short period of time, so larger studies are needed to determine
the usefulness of vitamin D supplementation alone or in combination with calcium to reduce the risk of
preeclampsia.

The study of Palacios et al. is not consistent with our study. Palacios et al. conducted a systematic review
regarding the effect of vitamin D supplementation on women during pregnancy. The results showed that the
risk of preeclampsia, gestational diabetes, and birth weight may decrease in pregnant women receiving
vitamin D supplements. The risk of premature birth in the group receiving vitamin D supplementation
showed a very small decrease. In relation to maternal side effects, it reduces the risk of severe postpartum
bleeding. No cases of hypercalcemia were observed (18).

According to evaluations, it can be concluded that people with lower levels of vitamin D significantly
have more gestational hypertension and premature rupture of membranes than people with high levels
of vitamin D. History of disease, including diabetes, hypothyroidism and other diseases, and hemoglobin
level did not show significant difference in people with vitamin levels more than 25 and less than
25. Furthermore, labor pain, diabetes, fetal growth restriction and prolonged pregnancy did not show
significant differences in people with high and low levels of vitamin D. In the evaluation of pregnancy
complications and neonatal outcomes, there was no significant difference between people with high
and low levels of vitamin D. In people with higher levels of vitamin D, the amount of income, use of
sunscreen, and consumption of vitamin D supplements were higher than in people with lower levels of
vitamin D.

Lack of access to the initial level of vitamin D due to the lack of a vitamin D measurement kit and the
small number of patients with severe vitamin D deficiency, which can be used to better evaluate
complications, were among the limitations of this study.

Journal of Babol University of Medical Sciences, 2022; 24(1): 453-462


http://dx.doi.org/10.22088/jbums.24.1.453
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.54.0

[ DOR: 20.1001.1.15614107.1401.24.1.54.0]

[ DOI: 10.22088/jbums.24.1.453 ]

460 The Effect of Vitamin D Deficiency on Pregnancy Outcomes/ S. Habibi, et al

Acknowledgment

We hereby acknowledge the research and technology department of Babol University of Medical
Sciences as well as the Research Development Unit of Ayatollah Rouhani Hospital.

Journal of Babol University of Medical Sciences, 2022; 24(1): 453-462


http://dx.doi.org/10.22088/jbums.24.1.453
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.54.0

[ DOR: 20.1001.1.15614107.1401.24.1.54.0]

[ DOI: 10.22088/jbums.24.1.453 ]

The Effect of Vitamin D Deficiency on Pregnancy Outcomes/ S. Habibi, et al 461

References

1.Holick MF. Sunlight, vitamin D and health: A D-lightful story. Norwegian Acad Sci Lett. 2008;2008:147-66.

Auvailable from: https://www.researchgate.net/profile/Michael -
Holick/publication/229794553 Sunlight and_Vitamin_D/links/56ab528708ae8f38656940cd/Sunlight-and-Vitamin-
D.pdf

2.Fairfield KM, Fletcher RH. Vitamins for chronic disease prevention in adults: scientific review. JAMA.
2002;287(23):3116-26.

3.Mithal A, Kalra S. Vitamin D supplementation in pregnancy. Indian J Endocrinol Metab. 2014 Sep;18(5):593-6.
4.Ponsonby AL, Lucas RM, Lewis S, Halliday J. Vitamin D status during pregnancy and aspects of offspring health.
Nutrients. 2010;2(3):389-407.

5.Specker BL. Does vitamin D during pregnancy impact offspring growth and bone?. Proc Nutr Soc. 2012;71(1):38-
45,

6.Rosen CJ. Clinical practice. Vitamin D insufficiency. N Engl J Med. 2011;364(3):248-54.

7.Stephens WP, Klimiuk PS, Berry JL, Mawer EB. Annual high-dose vitamin D prophylaxis in Asian immigrants.
Lancet. 1981;2(8257):1199-202.

8.Henriksen C, Brunvand L, Stoltenberg C, Trygg K, Haug E, Pedersen JI. Diet and vitamin D status among pregnant
Pakistani women in Oslo. Eur J Clin Nutr. 1995;49(3):211-8.

9.Holmes VA, Barnes MS, Alexander HD, McFaul P, Wallace JM. Vitamin D deficiency and insufficiency in pregnant
women: a longitudinal study. Br J Nutr. 2009;102(6):876-81.

10.Judkins A, Eagleton C. Vitamin D deficiency in pregnant New Zealand women. N Z Med J. 2006;119(1241):U2144.
11.Sahu M, Bhatia V, Aggarwal A, Rawat V, Saxena P, Pandey A, et al. Vitamin D deficiency in rural girls and
pregnant women despite abundant sunshine in northern India. Clin Endocrinol (Oxf). 2009;70(5):680-4.

12.Molla AM, Al Badawi M, Hammoud MS, Molla AM, Shukkur M, Thalib L, et al. Vitamin D status of mothers and
their neonates in Kuwait. Pediatr Int. 2005;47(6):649-52.

13.Bassir M, Laborie S, Lapillonne A, Claris O, Chappuis MC, Salle BL. Vitamin D deficiency in Iranian mothers and
their neonates: a pilot study. Acta Paediatr. 2001;90(5):577-9.

14.van der Meer IM, Karamali NS, Boeke AJ, Lips P, Middelkoop BJ, Verhoeven I, et al. High prevalence of vitamin
D deficiency in pregnant non-Western women in The Hague, Netherlands. Am J Clin Nutr. 2006;84(2):350-3; quiz
468-9.

15.Dawodu A, Wagner CL. Prevention of vitamin D deficiency in mothers and infants worldwide - a paradigm shift.
Paediatr Int Child Health. 2012;32(1):3-13.

16.Bakleicheva M, Bespalova O, Kovaleva I. Features of the 1st trimester of pregnancy course with severe deficiency
of 25 (OH) D. Gynecol Endocrinol. 2021;37(Supl):49-53.

17.Khaing W, Vallibhakara SA, Tantrakul V, Vallibhakara O, Rattanasiri S, McEvoy M, et al. Calcium and vitamin D
supplementation for prevention of preeclampsia: a systematic review and network meta-analysis. Nutrients.
2017;9(10):1141.

18.Palacios C, Kostiuk LK, Pefia-Rosas JP. Vitamin D supplementation for women during pregnancy. Cochrane
Database Syst Rev. 2019;7(7):CD008873.

19.Rodriguez A, Garcia-Esteban R, Basterretxea M, Lertxundi A, Rodriguez-Bernal C, Ifiiguez C, et al. Associations
of maternal circulating 25-hydroxyvitamin D3 concentration with pregnancy and birth outcomes. BJOG.
2015;122(12):1695-704.

Journal of Babol University of Medical Sciences, 2022; 24(1): 453-462


http://dx.doi.org/10.22088/jbums.24.1.453
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.54.0

[ DOR: 20.1001.1.15614107.1401.24.1.54.0]

[ DOI: 10.22088/jbums.24.1.453 ]

462 The Effect of Vitamin D Deficiency on Pregnancy Outcomes/ S. Habibi, et al

20.Gernand AD, Klebanoff MA, Simhan HN, Bodnar LM. Maternal vitamin D status, prolonged labor, cesarean
delivery and instrumental delivery in an era with a low cesarean rate. J Perinatol. 2015;35(1):23-8.

21.Eggemoen AR, Jenum AK, Mdala I, Knutsen KV, Lagerlgv P, Sletner L. Vitamin D levels during pregnancy and
associations with birth weight and body composition of the newborn :a longitudinal multiethnic population-based
study. Br J Nutr. 2017;117(7):985-93.

22.Miliku K, Vinkhuyzen A, Blanken LM, McGrath JJ, Eyles DW, Burne TH, et al. Maternal vitamin D concentrations
during pregnancy, fetal growth patterns, and risks of adverse birth outcomes. Am J Clin Nutr. 2016;103(6):1514-22.

Journal of Babol University of Medical Sciences, 2022; 24(1): 453-462


http://dx.doi.org/10.22088/jbums.24.1.453
https://dor.isc.ac/dor/20.1001.1.15614107.1401.24.1.54.0
http://www.tcpdf.org

