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A bs t r ac t  

Objective: To determine the vitamin D3 deficiency among pregnant women and its correlation with neonatal vitamin D level in rural 
areas of Karachi, Sindh, Pakistan. 
Methodology: This cross-sectional study was conducted over 18 months from July 2017 to December 2018. Two hundred serum 
samples including the mother and their newborn were equally collected at the time of natural delivery or C-section and were sent 
immediately to Hospital diagnostic laboratory for the vitamin D level. All the information was collected via study proforma. Data 
analysis was done by SPSS version 20. 
Results: A total of 84 women were studied, their mean age was 25.34+23.11 years. Vitamin D3 deficiency and insufficiency in 
pregnant women were found to be 9.5% and 55.9% respectively, while 34.5% of the women had normal Vitamin D3 levels. Among 
newborns, vitamin D3 deficiency and insufficiency were found to be 11.9% and 53.5%. As per effect modifiers, vitamin D level was 
non-significant, p-values were quite insignificant. There was a significant positive correlation between maternal and fetal vitamin D 
level r-value 6.06 (p=0.001). 
Conclusion: Maternal vitamin D3 deficiency and insufficiency was highly prevalent, found to be 9.5% and 55.9%. Maternal vitamin D 
deficiency proved a significant caused of infant vitamin D deficiency as there was a strong positive correlation.   
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Introduction 

Vitamin D3 deficiency (VDD) is identified as a public 

health problem in many countries of the world, and 

females during pregnancy have been recognized as a 

high-risk group. Pakistan being a tropical country, it is 

believed that vitamin D3 deficiency would not be 

common in this country. Despite abundant sunlight, 

vitamin D3 deficiency seems to be highly prevalent in 

Pakistan. About a billion peoples throughout the world, 

suffering from the deficiency of vitamin D level or its 

insufficiency.1 This estimation is built on serum level of 

vitamin D level like 30ng/ml.2 Vitamin D is biologically 

inactive and metabolized to 25- hydroxycholecalciferol 

in the liver and then to its active biologically from 1,25-

dihydroxycholecalciferol [1,25-di (OH)D3] in the kidney. 

The efficiency of this process is decreased by melanin 

therefore more sun exposure is required in country like 

Pakistan. There is a higher prevalence of vitamin D3 

deficiency in Pakistan due to lack of vitamin D3 fortified 

diet, poor calcium intake, dark colored skin population, 

and customary clothing (covers hair and neck and 

usually has a face veil that covers the face). The raised 
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incidence of vitamin D3 insufficiency during pregnancy 

is progressively recognized. The deficiency of vitamin 

D3 in the pregnancy is the responsible for risk 

development of rickets among infants and may cause 

poor growth of fetus and the development of 

neonates.3-6 Furthermore, the deficiency of vitamin D 

during pregnancy may predispose to preeclampsia and 

gestational diabetes mellitus.7,8 Most of the children in 

Pakistan are exclusively breastfed, and several data 

have observed that the requirement of vitamin D3 

cannot be adequately fulfilled with human milk as 

alone. Vitamin D deficiency among mothers during 

gestation and non-supplementation in neonates were 

the likely causes of rickets found seen in the patients in 

Pakistan.9 One old survey concluded that many 

Pakistani pregnant women during term had developed 

several biochemical irregularities including phosphorus, 

alkaline phosphate, and calcium.10 This study aims to 

determine maternal vitamin D3 level and its association 

with newborn vitamin D3 level in rural areas of Karachi, 

Sindh, Pakistan. 

Methodology 

This cross-sectional study was conducted at Isra 

University, Al Tibri Medical College Karachi. The study 

was conducted for 18 months. All the women having 

age 15 to 45 years with term pregnancy reporting to 

antenatal wards immediately before childbirth will be 

included after obtaining the written consent. A total of 

200 cases were selected and the results of 168 women 

and neonates were analyzed and 32 subjects were 

dropped out of the study due to refusal for blood draw 

even after written consent. Women having elective 

preterm labours were excluded from the study. Blood 

samples of all the included mothers were taken at the 

time of vaginal delivery or cesarean section and 

immediately were sent to the Hospital diagnostic 

laboratory for maternal vitamin d level. Similarly, 

newborn blood samples were obtained from the cord 

blood of the infant immediately after the birth to assess 

the neonatal vitamin d level. Vitamin D3 deficiency was 

defined as serum 25(OH)D <10 nmol/l. A pre-tested 

questionnaire was filled regarding their age, 

socioeconomic status, diet, parity, sun exposure, 

history of Vitamin D supplement, and body mass index. 

All the data was collected via study proforma. Data 

analysis was done by using SPSS version 20. 

Frequency and percentage were analyzed for the 

qualitative variables. Mean and standard deviation 

were analyzed for continuous data. Pearson correlation 

was applied for the correlation between mother and 

newborn vitamin D level.  

Results 

A total of 84 samples of pregnant women and their 

newborns were assessed regarding vitamin D level and 

it correlation between them. Maternal mean age was 

found their mean age was 25.34+23.11 years. Most of 

the women were obese and over weight as 34.5% and 

48.8% respectively. Most of the women 59.2% had 

parity 1-2, followed by 26.2% women had parity 3-4 

and 14.3% had parity >5. The majority of the women 

had gestational age >36 weeks. As per socioeconomic 

status most of the women 88.1% were poor. Sun 

exposure history was noted in 47.6% of women. Hijab 

habits were in 42.9% of women. Vitamin D containing 

diet was observed in 54.8% of women. The previous 

history of vitamin D deficiency was found among 41.7% 

of females. (Table I)  

In registered pregnant women, vitamin D3 deficient 

mothers were 8(9.5%), 47(55.9%) had insufficiency and 

29(34.5%) had sufficient amount of Vitamin D3 level in 

their blood. However, the overall average maternal 

vitamin D3 level was 26.87+18.39 as shown in table II. 

As neonatal vitamin D status, 10(11.90%) newborns 

had vitamin D deficiency followed by 45(53.57%) had 

vitamin D insufficiency and 29(34.52%) had a sufficient 

level of vitamin D3. The overall average vitamin D level 

of newborns was 28.51+27.57 as shown in table II 

Maternal vitamin D level was statistically insignificant 

according to age, BMI, gestational age, parity, 

socioeconomic status, sun exposure, and history of 

vitamin D diet intake.  

There was a positive correlation between the mother's 

vitamin D level and newborn vitamin D level and the 

correlation coefficient was 0.84. Newborns of the 

affected mothers had nearly the same level of 

deficiency. Figure 1  
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Figure 1. Pearson correlation of maternal and fetal 

vitamin level (n=84) 

Discussion 

High prevalence of vitamin D3 in our country despite of 

having favorable natural conditions are less outdoor 

activities, skin pigmentation, customary clothing and no 

strategy for the protection of food items with vitamin 

D3. The deficiency of vitamin D3 among pregnant 

females and their newborn babies is still a big issue of 

health in developing countries. In this study, there was 

a positive correlation between maternal and neonatal 

vitamin D levels. Similarly, Ergur et al11 reported that 

vitamin d deficiency during pregnancy is a significant 

factor for newborn vitamin D deficiency. However, 

some other studies also found a strong positive 

correlation between neonatal and maternal vitamin D 

levels.12.13  

Greer FR reported that the deficiency of vitamin D level 

may be the cause of hazards health issues, not only in 

the mothers but also among their newborns because 

maternal sufficient vitamin D level is the major source 

of vitamin D3 among their fetus.13 Palacios C, and 

Prentice A reported that several studies had showed 

higher incidence of deficiency of vitamin D3 in several 

countries among pregnant women from 4 to 60% and 

their newborns from 3% to 86%, respectively.14,15 Our 

data was comparable to these studies showing 9.5% 

and 10.9% of pregnant women and newborns of these 

registered women with Vitamin D3 deficiency 

respectively. In 2008 and 2010 several studies have 

reported risk factors that affect the vitamin D3 level and 

they are limited exposure to the sun, dark toned skin, 

obesity, living in northern latitudes, extensive cover by 

clothing, poor status of nutrition, malabsorption, and 

many medications.16,17 Our study did not show any 

effect on the majority of these factors and affecting 

vitamin D3 levels in mothers. In comparison to this 

Table I: Demographic characteristics of women 

(n=84) 

 

N % 

Age   

< 20 07 8.3% 

21-30 58 69.0% 

31-45 19 22.6% 

BMI   

Underweight (< 18.5) 2 2.4% 

Normal (18.5-24.9) 12 14.3% 

Overweight (25-29.9) 29 34.5% 

Obese (>30) 41 48.8% 

Parity  

 

 

1-2 50 59.5% 

3-4 22 26.2% 

>5 12 14.3% 

Gestational age   

<36 13 15.5% 

>36 71 84.5% 

Socio-Economic Status   

Poor (<10,000) 74 88.1% 

Middle class (10,000 to 

20,000) 
10 11.9% 

Sun exposure   

Yes  40 47.6% 

No  44 52.4% 

History of Hijab   

Yes 36 42.9% 

No 48 57.1% 

Vitamin D dependent diet   

Yes 46 54.8% 

No 38 45.2% 

History of Vitamin D deficiency   

Yes 35 41.7% 

No 49 58.3% 

Table II: Vitamin D deficiency in pregnant women (n=84) 

Maternal vitamin 

D level  Frequency Percent Mean+SD 

Normal/sufficient: 

30-100 
29 34.5 47.53+15.98 

Deficient:<10 08 09.5 7.05+2.16 

Insufficient: 10-29 47 56.0 17.49+5.22 

Total 84 100.0 26.87+18.39 

Infant’s Vitamin D level 

Normal/sufficient: 

30-100 
29 34.50% 55.34+32.29 

Deficient:<10 10 11.90% 6.59+2.06 

Insufficient: 10-29 45 53.60% 16.08+524 

Total 84 100.00% 28.51+27.57 
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study, a study conducted in Turkey concluded that the 

winter season, lower status of education, lower 

socioeconomic status, and customary clothing are 

found to be causative factors deficiency of vitamin D3 

among mothers.18,19 Halicioglu et al also demonstrated 

that the traditional style of covered cloth may be the 

cause of deficiency of vitamin D3.20  Several studies 

have shown lower weight a birth of infants was linked to 

the low circulating 25(OH)D3 levels of mothers21 while 

others have noticed no differences as in this study.22.23 

Global data have documented the relation of maternal 

vitamin D3 deficiency with serious pregnancy 

complications including pre-eclampsia, infections, 

gestational diabetes mellitus, and caesarean section 

delivery.24 Howe in a meta-analysis it is observed that 

there was no moderate or high evidence representing 

that the supplementation of vitamin D when contrast 

with controls, improvement in the metabolism of 

glucose, the adverse outcome of in mothers and in their 

newborns linked to gestational diabetes among 

pregnant females.25 Consistently in a case-control study 

reported that there was an association between vitamin 

D  concentrations and GDM, as females with lower 

concentrations of vitamin D have a significantly raised 

risk of gestational diabetes and adverse outcome of 

pregnancy as Macrosomia, anemia, amniotic fluid 

abnormalities, and miscarriage or stillbirth.26 

Several studies have reported significant associations 

of maternal vitamin D3 deficiency with low birth weight, 

stunting, and small gestational age.27 Exclusive 

breastfeeding is needed for 1st six months of life as the 

primary source of neonatal feeding and nutrition, 

although being aware of the fact that breast milk is the 

poor source of vitamin D3.28,29 

Besides supplementation, cultural differences and 

lifestyle factors should also be underestimated when 

planning upcoming interventions in lower-income 

settings. There are several studies available in which 

several factors associated with maternal vitamin D3 

deficiency (VDD) were assessed. Among these, 

wearing covering clothes for religious and cultural 

purposes (thereby less use exposure), infrequent 

outdoor activity, insufficient intake of vitamin D3 rich 

dietary sources, and having an overweight pre-

pregnancy state were found to be high risks of lower 

vitamin D3 levels among mothers. Other series also 

confirmed that the aforementioned factors are 

consistent predictors of vitamin D3 deficiency. 

Furthermore, likely, the combination of supplementation 

and food fortification along with lifestyle changes (e.g., 

safe sun exposure) will provide the best approach to 

attain sufficient vitamin D3 levels in pregnant women.30  

Vitamin D3 level in pregnant women of our community 

is deficient/insufficient at a significant level, and their 

newborns have also had nearly the same level of 

deficiency. Vitamin D insufficiency in women did not 

significantly relate to BMI, socio-economical or 

education level. There are very few options in the Asian 

diet to combat this insufficiency, which raise the need 

for legislation for the fortification of milk with vitamin D. 

Newborns with vitamin D deficient/insufficient mothers, 

are subsequently found to have rickets later in life. It 

has been reported that the likely causes of rickets are 

deficiency of vitamin D in mothers and non-

supplementation of infants. Most of our children in 

Pakistan are exclusively breastfed, and it has been 

reported that the adequate intake of vitamin D3 cannot 

be met with human milk as the sole source of vitamin 

D. Limited data is available in Pakistan to know the 

burden of disease in pregnant women and their infants.  

Conclusion  

Maternal vitamin D3 deficiency and insufficiency was 

highly prevalent, found to be 9.5% and 55.9%. Maternal 

vitamin D deficiency proved a significant cause of infant 

vitamin D deficiency as there was a strong positive 

correlation. It has been concluded that providing 

vitamin D3 to women during pregnancy has a positive 

impact on their infants. So, this question calls for public 

health attention. Our study highlights the serious need 

for public health attention towards vitamin D3 

deficiencies in pregnant women. 
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