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INTRODUCTION
Vitamin D deciency is a major global public health issue with around  

[1]1 billion people worldwide having vitamin D deciency . Various 
studies have described hypovitaminosis D and osteomalacia among 
south Asian women especially during pregnancy . Vitamin D [2,3]

deciency is prevalent in Indian women despite being a tropical 
country with abundant sunshine, which could be attributed to prevalent 
strict social and cultural practices that prohibit adequate sunshine 
exposure of adolescent girls, young women and newly married 
females . In a population with high prevalence of vitamin D [4]

deciency and poor dietary calcium intake, the problem is likely to 
compound during pregnancy due to increased demand by the growing 
fetus . Recent studies have reported a link between maternal [5,6,7]

vitamin D deciency and adverse pregnancy outcomes such as pre-
eclampsia , gestational diabetes , small-for-gestational-age , [8] [9] [10]

caesarean section  and bacterial vaginosis . The mode of delivery [11] [12]

depends on a multitude of factors. One of the important factors that 
favour normal vaginal delivery is the structure of the maternal birth 
passage and the muscular efforts involved in the process of expulsion 
of the fetus from the uterus. Severe vitamin D deciency and rickets in 
women can cause pelvic deformities, which poses increased risk of 
obstructed labor leading to assisted/instrumental delivery . [11]

Reduction in strength of pelvic musculature is hypothesized to be 
another possible reason for the potential higher risk of cesarean 

[13]delivery in women with lower vitamin D concentrations . The active 
metabolite of vitamin D, 1,25-dihydroxyvitamin D, binds to a vitamin 

[14]D-specic nuclear receptor  in muscle tissue which leads to de novo 
[15]protein synthesis, muscle cell growth  and improved muscle function 

[16]. Studies in isolated myometrial cells have reported that by altering 
the concentration of extracellular calcium or inhibiting the entry of the 

[17,18]ion into the cell, the contractility of muscle bres can be altered . 
The use of tocolytics (calcium channel inhibitors) to prevent preterm 

[19]delivery is based on this observation .

The available research on the role of maternal vitamin D status and 
mode of delivery is at best ambivalent due to methodological 
variability and multitude of reasons dictating the modes of delivery. 

 [11] Merewood et.al. (2009) in a study of 300 mothers reported a four-
fold rise in incidence of cesarean delivery when maternal Vitamin D 
levels were less than 37.5nmol/L compared to mothers with higher 

[20]vitamin D levels. Scholl  analysed a cohort of 1153 low-income  
pregnant women and reported a signicantly higher risk of caesarean 
section in women with vitamin D concentrations lower than 30 
nmol/L. [21]  Sakineh et al (2015) in a triple blind randomized controlled 
trial found similar rates of cesarean section in vitamin D supplemented 

and the placebo group. In a British study after excluding cofactors such 
as BMI, ethnicity and age, no differences were observed in vitamin D 
concentrations between women who delivered vaginally or had 
elective/emergency caesarean section . A meta-analysis  of [22] [23] 
randomized controlled trials to evaluate the effect of vitamin D 
supplementation on the risk of caesarean section found no effect. 

[24] [25]Fernández-Alonso AM Zhou J et al  (2014)   et al (2012) and in 
separate studies on Spanish and Chinese women found no association 
between the rst trimester vitamin D concentration and the risk of 
caesarean section. Thus, there is at present insufcient evidence about 
the association of vitamin D deciency during pregnancy and the risk 
of caesarean section. This study was hence, planned to nd the 
relationship between maternal serum vitamin D levels during 
peripartum period and outcome in the form of mode of delivery.

MATERIALS AND METHODS
Study design: 
Observational Study

Sample population: 
The Institutional Ethics Committee approved the study protocol and 
informed consent was obtained from the study subjects. The study 
subjects were healthy pregnant women and their newborns. The 
tertiary care hospital caters for families from all parts of the country 
with all subjects belonging to the upper middle socioeconomic status 
(Kuppuswamy scale) and residing in urban area. All the women were 
literate and none of them suffered from malnutrition or indulged in 
cultural practices like purdah, hijab, etc. which would have affected the 
synthesis of Vitamin D. All the study subjects had unrestricted access 
to free tertiary medical care.
 
Inclusion criteria: 
1. Healthy pregnant women without any co-morbidities and their 

newborn.

Exclusion criteria: 
1.  Pregnancy losses, spontaneous abortion and still birth were 

excluded.
2.  Twin/triplet were excluded because of their high risk of PTB, 

LBW, LSCS .  [26]

3.  Known history or evidence of Rheumatoid arthritis, Thyroid, 
Parathyroid, Adrenal diseases, Hepatic or Renal failure.

4.   Metabolic bone disease
5.   Type 1 diabetes and malabsorption diseases
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METHODOLOGY
A total of 569 pregnant ladies were recruited into the study group after 
applying inclusion and exclusion criterion. The data for this 
observational study included maternal blood samples taken during 
peri-partum period and mode of delivery categorized into Vaginal 
delivery (VD), (including assisted delivery) and Lower Segment 
Cesarean Section (LSCS). The primary objective of this project was to 
assess the vitamin D status in maternal serum and to study its 
relationship, if any, with mode of delivery. Analysis of the data was 
done using SPSS software (Version 20). Statistical analysis was done 
using Students-t test. A 'p' value of <0.05 was taken as statistically 
signicant. asThe 25(OH)D levels more than 30 ng/ml were taken  
sufcient and less than 30ng/ml was taken as decient as per US 
Endocrine Society Classication . [27]

OBSERVATIONS AND RESULTS
a) Maternal serum vitamin D levels- 
Maternal vitamin D levels are described in table no. 1. The mean serum 
25(OH) D level of the mothers was 35.63ng/ml (SD 6.18, range 9.2-
49). Out of the total 569 mothers enrolled in this study, 464 (81.54%) 
had sufcient Vitamin D (VDS) levels (≥30ng/ml) and 105 (18.45%) 
had vitamin D decient (VDD) levels (<30ng/ml).

Table 1: Maternal vitamin D levels. 

*VDS=Vitamin D sufficient, VDD=Vitamin D deficiency.
 
b) Mode of delivery of newborns-
Table 2 illustrates the distribution of newborns with respect to mode of 
delivery. LSCS and spontaneous Vaginal Delivery were 152 (26.71%) 
and 417 (73.28%) respectively. 

Table 2 - Distribution of newborns with respect to mode of delivery

* VD- vaginal delivery, LSCS- lower segment caesarean section

c) Rate of LSCS and maternal vitamin D 
Table 3 illustrates the incidence of mode of delivery in vitamin D 
sufcient (VDS) and Vitamin D decient (VDD) mothers. The 
incidence of LSCS was 19.61% in the sufcient group as compared to 
58.09% in the vitamin D decient group and the difference was 
statistically signicant . (p<0.0005)

Table 3: Rate of LSCS and vaginal delivery in VDS and VDD 
mothers

*VD- vaginal delivery, LSCS- lower segment caesarean sectio, 
VDS=Vitamin D sufficient   VDD=Vitamin D deficiency

DISCUSSION 
This study attempted to evaluate the relationship between the maternal 
vitamin D levels and its outcome in the form mode of delivery. Out of 
vitamin D decient mothers, underwent LSCS in comparison 58.09% 
to (p<0.0005). The rate of 19.61% of the vitamin D sufcient mothers 
cesarean deliveries was 2.96 times higher in mothers who had decient 
vitamin D levels (<30ng/ml). Merewood A  (2009) obtained similar [11]

results with fourfold increase in rates of caesarean section in women 
with vitamin D levels below 37.5 nmol/liter (p= 0.012) after 
controlling for race, age, education level, insurance status and alcohol 
use. [20]Another result similar to our study was reported by Scholl  
during his analysis of a cohort of 1153 low-income minority pregnant 

women in which vitamin D deciency was linked to a 2-fold increased 
risk of cesarean. Loy SL et al  (2015) studied 1152 [28] multi-ethnic Asian 
pregnant women, out of which, 388 (41.3%) women had vitamin D 
inadequacy. After adjusting the confounding variables, a trend 
between 25OHD inadequacy and higher likelihood of emergency 
caesarean section (Odds Ratio (OR) = 1.39, 95% CI = 0.95, 2.05) was 
observed. However, Sakineh et al (2015) in a triple blind randomized [21] 

controlled trial on 126 pregnant ladies, found no relation between 
vitamin D and mode of delivery. This result is not consistent with the 
results of present study. The possible explanation for this nding is that 
over one third (34.1%) of caesarian deliveries in the study by Sakineh 
et al were due to previous caesarian surgery or elective caesarian 
delivery. [24] In a meta-analysis by Pérez-López, Faustino R. et al 
(2015), 4 RCTs were pooled but no signicant effect was found for 
vitamin D supplementation on cesarean section rates. The possible 
explanation could be that indications for a caesarean section are quite 
variable, relating to the obstetric experience, hospital facilities etc.

The strength of this study is that a relatively uniform sample in terms of 
socioeconomic status, urban and literate population with unrestricted 
access to free tertiary medical care was studied. Secondly sampling for 
vitamin D was done during the peripartum period when levels of 
vitamin D are not falsely high as compared to rst and second trimester 
[29]  The limitations were that out of the multitude reasons dictating .
modes of delivery, the ndings of present study can not be simply 
generalised. 
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CONCLUSION
The rates of Cesarean section deliveries was 2.96 times higher in 
mothers who had decient Vitamin D levels as compared to mothers 
who had sufcient Vitamin D levels. However, due to conicting 
results from related studies, further research is warranted. 
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Maternal 25(OH) levels
n 569

Mean (ng/ml) 35.63
SD 6.18

Range (ng/ml) 9.2-39.8
VDS (%) 464 (81.54%)
VDD (%) 105(18.45%)

n LSCS VD

VDS 464 91(19.61%) 373(80.38%) 

VDD 105 61(58.09%) 44(41.90%)  

Total 569 152(26.71%) 417(73.28%   

Numbers Percentage
VD 417 73.28%
LSCS 152 26.71%
TOTAL 569 100%
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