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Ab s t r ac t​
Background: Vitamin D deficiency is a common endocrinological problem. Maternal vitamin D insufficiency during pregnancy has been 
associated with many pregnancy-related complications like preeclampsia, gestational diabetes (GDM), preterm labor, and low birth weight 
(LBW). Maternal vitamin D deficiency can lead to poor skeletal growth and reduced bone mineral density in children.
Aims and objectives: To study the prevalence of vitamin D deficiency in antenatal women and to study an association between vitamin D 
deficiency and maternal and neonatal complications.
Materials and methods: A prospective study of 100 antenatal women presenting to obstetrics and gynaecology OPD at GSMCH, Banur. Out of 
these, data from 94 women were finally analyzed. For the rest of the women, follow-up and intrapartum and neonatal details were not available, 
so they were excluded from the study.
Results: The prevalence of vitamin D deficiency in the present study was 79.8%. The rate of small for gestational age babies (SGA) and 
oligohydramnios was significantly higher in the study group. There was no significant difference in the incidence of GDM, preterm labor, and 
preterm premature rupture of membranes (PTPROM).
Conclusion: Antenatal vitamin D deficiency is associated with hypertensive disorders of pregnancy (HDP), SGA, oligohydramnios, and LBW. So, 
routine vitamin D supplementation should be recommended in the antenatal period.
Keywords: Hypertensive disorders of pregnancy, Low birth weight, Perinatal outcome, Pregnancy induced hypertension, Small for gestational 
age babies, Vitamin D deficiency.
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In t r o d u c t i o n​
Vitamin D deficiency is currently a global problem. Vitamin D is a fat-
soluble hormone precursor that is mainly synthesized in the skin by 
sun exposure or can be obtained by dietary sources like egg yolk, milk, 
fish, and plants. 25-OH vitamin D is the major storage form of vitamin D 
in the body. Recently, it has been shown that vitamin D deficiency is 
common during pregnancy, especially among the high-risk groups 
including vegetarians, women with limited sun exposure, and certain 
ethnic groups. Ethnic groups at risk of vitamin D deficiency include 
those from the Indian subcontinent and the Middle East. Vitamin D 
deficiency in pregnancy is associated with many pregnancy-related 
complications like preeclampsia, gestational diabetes (GDM), preterm 
labor, and low birth weight (LBW). Also, neonatal vitamin D levels are 
largely dependent on maternal vitamin D status. So, infants of mothers 
with vitamin D deficiency are also at risk of vitamin D deficiency. 
Maternal vitamin D deficiency can lead to disordered skeletal 
homeostasis, congenital rickets, and fractures in the newborn.1–3

Maternal vitamin D insufficiency is common during pregnancy 
and is associated with reduced bone mineral accrual in the 
offspring during childhood; this association is mediated partly 
through the concentration of umbilical venous calcium. Vitamin 
D supplementation of pregnant women, especially during winter 
months, could lead to long-lasting reductions in the risk of 
osteoporotic fracture in their offspring.4

Recent systematic review and meta-analysis revealed that 
vitamin D insufficiency is associated with an increased risk of GDM, 
preeclampsia, and small for gestational age infants. Pregnant 
women with low 25-OH vitamin D levels had an increased risk of 

bacterial vaginosis and lower birth weight infants.5 In a study by 
Sohail and Rashid, 98% of primigravidae were shown to be vitamin 
D deficient, and mean vitamin D levels in antenatal women were 
10.30 ng/mL despite routine vitamin D prophylaxis of 400 IU/day. 
So, the authors supported the routine screening of all pregnant 
women for vitamin D levels.6

Though biological evidence regarding a role for vitamin D in 
reproductive outcomes is strong, and rates of vitamin D deficiency 
may be high among pregnant women. However, no consensus 
exists regarding optimum vitamin D levels in pregnancy or standard 
measurement of vitamin D deficiency. Currently, the American 
College of Obstetrics and Gynecology (ACOG) and the Institute of 
Medicine recommends 600 IU of daily vitamin D supplementation 
during pregnancy to support maternal and fetal bone metabolism.3
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In a Cochrane review 2012, it was concluded that vitamin D 
supplementation in a single or continued dose during pregnancy 
increases serum vitamin D concentrations as measured by 25-OH 
vitamin D at term but the clinical significance of this finding and 
the potential use of this intervention as a part of routine antenatal 
care are yet to be determined.7

Ai m s a n d Ob j e c t i v e s​
•	 To study the prevalence of vitamin D deficiency in antenatal 

women.
•	 To study an association between vitamin D deficiency and 

maternal and neonatal complications.

Study Design
A prospective study of 100 antenatal women presenting to 
obstetrics and gynaecology OPD at GSMCH, Banur.

Mat e r ia  l s a n d Me t h o d s
The study was conducted on all antenatal cases presenting to 
obstetrics and gynaecology OPD at GSMCH, Banur, Patiala from 
June 2013 to May 2015 who consented to participate in the study. 
25-OH vitamin D3 levels were checked in 120 women at the first 
visit to antenatal OPD by fully automated chemiluminescence assay 
(Liaison Diasorin). The value of 20 ng/mL of 25-OH vitamin D3 was 
taken as normal. Out of these, data from 94 women were finally 
analyzed. For the rest of the women, follow-up and intrapartum 
and neonatal details were not available, so they were excluded from 
the study. Women found to be vitamin D deficient were prescribed 
a mega-dose of vitamin D as sachets of 60,000 IU of vitamin D 
weekly (Rockbon vitanules, Abbott Pharmaceuticals) in addition 
to calcium supplementation of 1,000 mg daily after 16 weeks of 
pregnancy. Maternal antenatal complications and any significant 
intrapartum complications were studied in all cases and comparison 
was made between those with normal levels of vitamin D and the 
ones with low vitamin D levels. A record of perinatal outcome was 
made in all cases.
Outcome studied were:

•	 Prevalence of vitamin D deficiency in antenatal women.
•	 Relation of vitamin D deficiency with hypertensive disorders of 

pregnancy (HDP), GDM, small for gestational age babies (SGA), 
preterm delivery, preterm premature rupture of membranes 
(PTPROM), stillbirths, LBW, and any immediate neonatal 
complications.

Hypertensive disorders of pregnancy was defined as blood 
pressure ≥140/90 mm Hg, measured on two occasions 6 hours 
apart, associated with proteinuria or other signs of preeclampsia 
(as defined in NICE guidelines 2010). Gestational diabetes was 
defined deranged glucose tolerance test after 75 g glucose load 
detected after 20 weeks of pregnancy (as per the NICE guideline 
2015). Small for gestational age babies was labeled when estimated 
fetal weight was below the 10th percentile of the expected fetal 
weight at given gestation based on ultrasonography (USG) findings 
(as per the Green Top guideline No. 13). Preterm labor was defined 
as the spontaneous onset of labor between 28 + 0 and 33 + 6 
weeks, and PTPROM as preterm rupture of membranes before 
onset of labor and occurring before 34 completed weeks. Babies 
born dead after 28 weeks period of gestation (POG) were defined 
as stillbirths and LBW was defined as birth weight below 2 SD of 
the expected birth weight.

Exclusion Criteria

•	 Multiple pregnancies.
•	 Women with chronic renal disease.
•	 Women with liver disease.
•	 Women on antiepileptics and antituberculosis therapy.
•	 Women with albinism.
•	 Women with known endocrinopathy affecting vitamin D or 

calcium metabolism like parathormone deficiency.

Statistical Methods
Descriptive statistical analysis has been carried out in the present 
study. Results on continuous measurements are presented as mean 
± SD (min-max) and results on categorical measurements are 
presented as number (%). Significance is assessed at the 5% level 
of significance. Student’s t-test (two-tailed, independent) has been 
used to determine the significance of the study parameters on a 
continuous scale between the two groups (intergroup analysis) on 
metric parameters and Chi-square/Fisher’s exact test has been used 
to find the significance of the study parameters on a categorical 
scale between two or more groups. p value of <0.05 was taken as 
significant.

Re s u lts​
The prevalence of vitamin D deficiency in the present study was 
79.8% (Table 1).

The rate of SGA and oligohydramnios was significantly higher in 
the study group. There was no significant difference in the incidence 
of GDM, preterm labor, and PTPROM (Tables 2 and 3).

Table 4 shows the correlation of vitamin D levels with and 
antenatal complications. The mean birth weight was 2.782 (2.696–
2.868). In all the groups, mean birth weight was low in women with 
very low vitamin D levels.

Di s c u s s i o n​
Vitamin D is important for bone metabolism in addition to 
calcium and other factors. As fetal and neonatal vitamin D levels 
are dependent on maternal vitamin D status, recently there is a 
lot of research regarding the correlation of vitamin D levels with 
pregnancy outcome. Various studies have shown an increased risk 
of pregnancy complications like pregnancy induced hypertension 
(PIH), intrauterine growth restriction (IUGR), GDM, and preterm 
labor in women who are having low serum vitamin D levels.3,4 

Table 1: Demographic profile of women

Vit D deficient, n = 75 (%) Normal vit D levels, n = 19 (%)
Age
  20–25 43 (57.3) 12 (63.2)
  26–30 21 (28.1) 6 (31.6)
  31–35 11 (14.6) 01 (5.2)
Parity
  Nullipara 51 (68) 11 (57.9)
  1–2 24 (32) 8 (42.1)
Body mass index
  18–24 26 (34.6) 6 (31.6)
  25–30 28 (37.4) 7 (36.8)
  30–40 18 (24.0) 4 (21)
  40 3 (4.0) 2 (10.6)
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Currently, there are no data to support routine screening for 
vitamin D deficiency in pregnancy in terms of health benefits or 
cost-effectiveness. Keeping the cost of the test in mind, offering 
the test to at-risk women may be cost-effective compared with 
offering universal supplementation, particularly as treatment is 
regarded as being very safe. At present, there are no data to support 
a strategy of measurement followed by treatment in the general 
female population.8,9

The prevalence of vitamin D deficiency in the present study 
was 79.8%. Various studies have shown the percentage of vitamin 
D deficiency in pregnant females varying from 21 to 100%.10–12 
In a study by Marwaha et al.,13 96% of urban Indian women were 
vitamin D deficient.

The present study showed an increased incidence of HDP 
in women who had deficient vitamin D levels (18.6 vs 5.2%) but 
the difference was not significant. There is conflicting evidence 
about whether hypovitaminosis D in pregnancy is associated 
with hypertension and preeclampsia. In a systematic review and 
meta-analysis of nine studies, Fariba et al.5 had shown a significant 
association between vitamin D deficiency and preeclampsia 
(pooled OR of 1.79). The mechanism implicated in the causative 
association of vitamin D deficiency and preeclampsia is related to its 
immuno-modulatory effects. This is supported by the observation 
of decreased incidence of preeclampsia in women given vitamin 
D supplementation and incidence of PIH was found to be higher 
during winter and rainy seasons when vitamin D deficiency is also 
higher.14–17 In Cochrane review 2012, there was one trial of 400 
women reporting an association with preeclampsia which showed 
no difference in the incidence of preeclampsia in study and control 
groups.7 When all women with low vitamin D levels were analyzed 
separately, there was no correlation between vitamin D levels and 
the incidence of HDP. A maximum number of patients of HDP were 

seen in the group with vitamin D levels in the range of 5–15 ng/
mL. In a study by Bener et al., maximum patients with preeclampsia 
were seen in the moderate deficiency group.18 So, it is difficult to say 
whether vitamin D is an independent risk factor for preeclampsia. 
A prospective cohort study failed to show an association.16 Lisa et 
al. have shown a dose-response relationship between vitamin D 
levels at <22 weeks of gestation and the risk of development of 
preeclampsia.19 However, two meta-analyzes, including a meta-
analysis of 31 studies, demonstrated that vitamin D insufficiency 
was associated with preeclampsia and SGA infants.5,20

As per WHO guidelines on vitamin D supplementation during 
pregnancy,21 vitamin D supplementation is not recommended 
during pregnancy to prevent the development of preeclampsia 
and its complications (strong recommendation).

There was an increased prevalence of SGA and oligohydramnios 
in the vitamin D deficient group (30 vs 5% and 26 vs 16%). The 
majority (87%) of the cases of SGA were seen in the group with 
moderate vitamin D deficiency. Maternal vitamin D levels have 
been shown to positively correlate with birth weight centiles.22 The 
largest cohort study (3,730 Amsterdam women) found the odds of 
birthing a baby small for gestational age was higher among women 
with severe vitamin D deficiency in early pregnancy (<12 ng/L). This 
large cohort study in the Netherlands23 found that women with 
severe vitamin D deficiency (<30 nmol/L) bore infants who weighed 
114 g less on average than women with adequate vitamin D (>50 
nmol/L) and had 2.4 times the odds of SGA. Another study found 
that maternal vitamin D levels of <37.5 nmol/L in the first half of 
pregnancy were associated with an adjusted odds ratio of 7.5 for 
SGA infants in white women, but not in black women.24

However, other studies demonstrated no relationship between 
maternal vitamin D levels in the first trimester and birthweight but 
did demonstrate that low vitamin D levels in late pregnancy were 
associated with reduced intrauterine long bone growth and lower 
gestational age at delivery.25 Low vitamin D levels during pregnancy 
are associated with reduced bone mass in childhood.4

A meta-analysis published in BMJ, using the most adjusted odds 
ratio, showed a significant association between small for gestational 
age infants and 25-OH vitamin D insufficiency compared with the 
comparison group (OR 1.85, 95% CI 1.52–2.26).5

There was an increased incidence of preterm birth and PTPROM 
in the group with vitamin D deficiency, though the difference was 
not significant. Literature shows conflicting results regarding the 
association between vitamin D deficiency and the risk of preterm 
birth. Due to the association with increased markers of inflammation 
and vitamin D deficiency, some studies have shown an increased 

Table 2: Antenatal complications

Vitamin D deficient, *n = 75 (%) Normal Vit D levels, *n = 19 (%) 95% confidence interval p value
HDP 14 (18.67) 01 (5.2) −0.2482 to 0.1681 0.6888
GDM 04 (5.4) 01 (5.2) −0.2268 to 0.1900 0.8541
SGA 23 (30.67) 01 (5.2) −0.5862 to −0.2437 <0.000***
Oligohydramnios 20 (26.7) 03 (15.8) −0.3971 to 0.002932 0.0467*
Preterm labor 09 (12) 03 (15.8) −0.3738 to 0.03032 0.0838
PTPROM 12 (16) 02 (10.6) −0.3529 to 0.05441 0.1336
APH 01 (Abruptio) (1.4) 0 0.2249 to 0.1920 0.8693
PPH 02 (1 atonic, 1 retained placenta) (2.7) 0 – –

*Total value may not match as many women had more than one complication
The rate of SGA and oligohydramnios was significantly higher in the study group. There was no significant difference in the incidence of GDM, preterm 
labor, and PTPROM

Table 3: Mode of delivery

Vitamin D deficient  
(n = 75)

Normal vitamin D  
(n = 19)

Term vaginal delivery 35 (46.7) 11 (57.9)
PTVD 14 (18.7) 03 (15.8)
LSCS 26 (34.7) 05 (26.3)
  Fetal distress 9 1
  Non-progress of labor 3 1
  APH 1 0
  Others 13 03
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incidence of preterm labor in women with vitamin D deficiency. A 
Japanese retrospective study found a lower mean 25(OH)D among 
women in the third trimester that had been hospitalized for preterm 
labor earlier in the pregnancy but delivered at term compared with 
those who had not been.26 Singh et al. studied the relationship 
between vitamin D deficiency and preterm labor in the Indian 
population.27 Among 100 pregnant women studied, the risk of 
preterm was higher in the hypovitaminosis group (12 vs 30%, p = 
0.005). Vitamin D deficiency is associated with an increased risk of 
both spontaneous and medically induced preterm birth. This may 
be linked to its ability to reduce bacterial infections by inducing 
the production of the antibacterial compound, cathelicidin, in 
placental cells. Data from the epidemiology of vitamin D study 
(EVITA) have shown that the confounder-adjusted risk of preterm 
birth was highest when serum 25-hydroxyvitamin D was <20 ng/
mL, declined as 25-hydroxyvitamin D increased to approximately 36 
ng/mL, and then plateaued. Findings were similar for spontaneous 
or medically indicated preterm birth and preterm birth at <34 
weeks of gestation.28

Various studies have shown a variable association between 
vitamin D levels and the risk of GDM.5,9,18 In the present study, there 
was no significant association between vitamin D deficiency and 
the risk of GDM.

Co n c lu s i o n​
Vitamin D deficiency is a common endocrinopathy. Antenatal 
vitamin D deficiency is associated with HDP, IUGR, GDM, preterm 
labor, PTPROM, and low childhood bone density. The present study 
showed a high prevalence of vitamin D deficiency (79.8%) in the 
antenatal women and there was a statistically significant higher rate 
of SGA babies in women showing vitamin D deficiency. So, routine 
vitamin D supplementation, as recommended by ACOG, can help to 
prevent many pregnancy-associated complications to some extent.
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