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Abstract: 

Introduction: Vitamin D is a fat-soluble vitamin which comes primarily from exposure to sunlight and only few 

foods acts as a source of it. Vitamin D deficiency is a preventable health problem. Research shows that during 

pregnancy, adequate vitamin D intake is necessary for maternal, fetal and child health. This study was conducted to 

determine prevalence of vitamin D deficiency in pregnant women and neonates and will also help us to determine if 

400IU daily recommended dose is sufficient to treat hypovitaminosis D. 

Materials and Methods: The study was carried out for 1 ½ years on 100 pregnant, divided in two groups in which 

one group was given supplementation and 2nd group was of unregistered patients. 

Results: The prevalence of Vitamin D deficiency was observed as 82% in present study. On supplementing the 

subjects with 400IU vitamin D with calcium 1000 mg daily, the prevalence reduced to 14% while normal levels were 

achieved in 58% as compared to 8% during the first term which was significant with p value of <0.01. 

Conclusion: We recommend evaluation of the status of vitamin D in all pregnant women along with D3 

supplementation. Routine supplementation of pregnant mothers with 400IU vitamin D with calcium 1000 mg daily 

resulted in significant improvement of vitamin D levels in study group, but sufficient levels were reached in just over 

half of the females. We thus propose further research on the daily dosage recommendations along with other factors 

affecting vitamin D levels in pregnant females like eating pattern, compliance to prescribed drugs and sun light 

exposure. 
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INTRODUCTION: 

Vitamin D is a fat-soluble vitamin which primarily 

can be obtained on exposure to sunlight. It is also 

found naturally in fish-liver oils, fatty fish, 

mushrooms, egg yolks, and liver etc. Vitamin D 

(calciferol) is active in two forms: D2 and D3. 

Vitamin D2 (ergocalciferol) is synthesized by plants 

and vitamin D3 (cholecalciferol) is produced in 

humans from 7-dihydroxycholecalciferol after 

exposure to ultraviolet light B (UVB) radiation. [1] 

Both D2 and D3 forms has a similar metabolism and 

is available in vitamin D supplimentation in both 

formats. Under influence of parathyroid hormone, 

cholecanciferol is first hydroxylated in the liver to 

form calcidiol and then in the kidney to calcitriol. 

[2,3] Calcitriol is an important pre-hormone which is 

involved in metabolic processes including bone 

integrity and calcium homeostasis. [4] Vitamin D 

deficiency can be prevented. Vitamin D deficiency 

among pregnant women is public health concern in 

many parts of the world. Many studies have 

concluded that during pregnancy, adequate intake of 

vitamin D is necessary for achieving optimal 

maternal, fetal and child health. Complications 

associated with vitamin D deficiency during 

pregnancy are preeclampsia; gestational diabetes 

mellitus and cesarean section. Whereas those in 

newborns are low birth weight, neonatal rickets etc. 

Vitamin D is also associated with neurodevelopment 

and development of immune system during the 

pregnancy itself. Therefore, prevention of vitamin D 

deficiency during pregnancy is of utmost importance. 

According to some studies, the currently 

recommended vitamin D supplement schedule is not 

sufficient to maintain the desirable value of vitamin 

D during pregnancy. [5] 

 

This study was conducted to determine the 

prevalence of hypovitaminosis D in mothers and 

fetuses, to study complications due to 

hypovitaminosis D and to establish recommended 

daily doses of vitamin D in pregnant women. 

 

MATERIALS AND METHODS: 

The study was carried out among 100 (50 registered 

in the first trimester and 50 visiting for the first time 

in labor) at Holy Family Hospital Rawalpindi. The 

study was conducted for the period of 1.5 years. 

Patients fitting into the  inclusion criteria were 

selected for the study. Written informed valid consent 

were taken from all patients. Detailed history taking 

and examination were done. 

 

Methods: Patients were divided into 2 groups as 

follows: 

Group A: Patients visiting OPD for the first visit in 

her first trimester (1 -12 weeks) were enrolled. The 

patient was supplemented with 400IU vitamin D with 

calcium 1000mgdaily after 1st trimester (from 14 

weeks until delivery). In these patients, 3 sample was 

taken to measure vitamin D3 levels. 

1. 1st sample was taken on patient‘s first 

antenatal visit 

2. The 2nd sample was taken when the patient is 

in labor 

3. The 3rd sample was of cord blood for 

determining neonatal vitamin D3 level. 

 

Group B: Patients visiting Hospital for the first time 

in labor. In these patients 2 samples were taken to 

measure vitamin D3 levels 1st sample was taken 

when the patient is in labor & 2nd sample was of 

cord blood for determining neonatal vitamin D3 

level. Venous blood was collected from study group 

under all aseptic condition and was analysed for 

serum vitamin D on fully automated 

chemiluminescence analyser. 

 

Pregnant women with metabolic or systemic illness, 

Patients already on vitamin D supplementation or 

defaulters I.e. patients who did not take regular 

supplementations or who did not come for delivery at 

our centre or were with poor follow up were excluded 

from the study. 

 

RESULTS: 

A total of 100 subjects were divided into 2 groups. 

Group A: patients visiting OPD for the first visit in 

her first trimester (1-12 weeks) supplemented with 

400IU vitamin D with calcium 1000 mg daily; and 

Group B: Patients visiting Hospital for the first time 

in labor. Mean age of the study subjects was 

comparable in groups A and B respectively (26.08 

years vs 25.08 years; p-0.185) (Table 1). 

 

The prevalence of vitamin D deficiency was observed 

as 82% in the present study. On supplementing the 

subjects with 400IU vitamin D with calcium 1000 mg 

daily, the prevalence reduced to 14% while normal 

levels were achieved in 58% as compared to 8% 

during the first term which was significant with a p-

value of <0.01 (Table 2). The females who 

directlyreported during labor (Group B) had vitamin 

D deficiency (78%) as compared to vitamin 

supplemented Group A (14%). Sufficient levels were 

present in only 4% in group B as compared to 58% in 

group A with a p-value of <0.01 (Table 3). Vitamin 

D deficiency in cord blood was present in 74% of 

Group B subjects as compared to 22% in group A 

while sufficient levels were seen in only 10% in 

group B compared to 50% in group A subjects. 

Vitamin D deficiency in cord blood was significant 
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in Group B neonates with a p-value of <0.01 (Table 

4). Mean D3 Levels at labor and cord blood levels 

were significantly (P value <0.01) more in D3 

supplemented group A as compared to group B 

(31.35 vs 12.53 and 29.51 vs 13.88) with a p-value 

of <0.01 for both (Table 3 & 4). Mean birth weight 

was higher in D3 supplemented group A as compared 

to group B (2.81 Kg vs 2.74 kg), but the difference 

was non-significant (P-value 0.335). Birth weight of 

< 2.5 Kg was seen in only 3% babies born to vitamin 

D sufficient mothers as compared to 19% and 26.1% 

in mothers with insufficient and deficient levels. 

Which shows that low birth weight was common in 

vitamin D insufficient  and  deficient  patients  with  

a  p-value   of <0.05 (Table 5). Pre-eclampsia was 

seen in 16% cases in group B as compared to 8% in 

group A, but the difference was not significant (P 

value of 0.36). Other complications like GDM and 

IUFD was comparable between the two groups (with 

a p-value of >0.05) (Fig. 1). Group A had 58% 

normal deliveries as compared to Group B in which 

66% had normal deliveries. Group A had 42% LSCS 

rate as compared to 34% in Group B (Fig. 2). There 

was no significant difference observed in the rate of 

Caesarean section among group A and B (with a P 

value of 0.54). In all 100 patients, there was no 

significant difference observed in the rate of 

Caesarean section among vitamin D deficient, 

insufficient and sufficient mothers (37% vs 33.3% vs 

42.4%) with a p-value of 0.78 (Table 6). 

 

Table 1. Comparison of mean age among study groups 

Variables Group Mean SD SEM P-value 

Age in years A 26.08 3.82 0.54 0.185 

B 25.18 2.86 0.40 

 

Table 2. Comparison of D3 levels at 1st term and labour in Group A 

D3 Level Group A 

1st term Labour 

Deficiency 41 (82.0%) 7 (14.0%) 

Insufficiency 5 (10%) 14 (28%) 

Sufficiency 4 (8%) 29 (58%) 

Total 50 (100%) 50 (100%) 

P-value < 0.01 

 

Table 3. Comparison of D3 levels at labour among study groups 

Group 

A B 

 

 

 

 

 

 

 

Table 4. Comparison of cord D3 levels among study groups 

Group 

A B 

 

 

 

 

 

 

 

 

Table 5. Association of birth weight with D3 levels 

D3 level at labour Birth weight Total 

<2.5 Kg > 2.5 Kg 

Deficiency 12 (26.1%) 34 (73.9%) 46 (100%) 

D3 level at labour 
 

Total P-value 
  

Deficiency 7 (14.0%) 39 (78%) 46 (46%)  

 
<0.01 

Insufficiency 14 (28%) 7 (14%) 21 (21%) 

Sufficiency 29 (58%) 4 (8%) 33 (33%) 

Total 50 (100%) 50 (100%) 100 (100%) 

Mean 31.25 12.53 --- 

SD 10.05 9.41 --- 

 

Cord blood D3 levels 
 

Total P-value 
  

Deficiency 11 (22%) 37 (74%) 48 (48%)  

 
<0.01 

Insufficiency 14 (28%) 8(16%) 22 (22%) 

Sufficiency 25 (50%) 5 (10%) 30(30%) 

Total 50 (100%) 50 (100%) 100 (100%) 

Mean 29.51 13.88 <0.01 

SD 10.03 9.84  
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Insufficiency 4 (19%) 17 (81%) 21 (100%) 

Sufficiency 1 (3%) 32 (97%) 33 (100%) 

Total 17 (17%) 83 (83%) 100 (100%) 

P-value < 0.05 

 

Table 6. Association of mode of delivery with D3 levels 

D3 levels at labour Mode of delivery (n=100) Total 

FTND LSCS 

Deficiency 29 (63%) 17 (37%) 46 (100%) 

Insufficiency 14 (66.7%) 7 (33.3%) 21 (100%) 

Sufficiency 19 (57.6%) 14 (42.4%) 33 (100%) 

Total 62 (62%) 38 (38%) 100 (100%) 

P-value 0.783 

 

 

Fig. 1: Comparison of complications among study groups 

 

                                                
 

 

Fig. 2: Comparison of mode of delivery among study groups 

 

DISCUSSION: 

Vitamin D is an important hormone in the body 

which is essential for physiologic processes like 

calcium absorption, bone development etc. Recently, 

role of vitamin D plays in the regulation of cell 

growth, immunity, and cell metabolism has been well 

understood. The vitamin D deficiency has a greater 

impact on the development during pregnancy and 

foetal stage. Complications arising due to vitamin D 

deficiency despite of it being a preventable condition 
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makes it a public health concern. In the present study, 

we evaluated the prevalence of vitamin D deficiency 

in pregnancy and new borns and also assessed the 

efficacy of current schedule of vitamin D 

supplimentation. 

 

In the present study, the prevalence of vitamin D 

deficiency in mothers was 82% while in neonates it 

was observed as 74%. Similarly in a study by Emadi 

et al. [6] Vitamin D deficiency/ Insufficiency was 

seen in 89.9% mothers and 81.2% neonates while 

Abbasian et al. [7] observed vitamin D insufficiency 

in more than half of the mothers and new-borns, 

(60.2% of mothers and 48.9% of new-borns). In a 

study from China, Jing Wang et al. reported 57.1% of 

pregnant women and 44.2% showed a deficiency, and 

97.4% of women and 96.1% of neonates showed 

vitamin D insufficiency. [8] High prevalence of 

vitamin D deficiency has been reported in women in 

different countries which is in line with the findings 

of our study. 

 

In Northern Pakistan, New Zealand and the 

Netherlands, vitamin D deficiency has been found 

among of pregnant women and in northern Canada, 

46% of mothers and 36% of their babies, are vitamin 

D deficient. [9.10] 

 

Role of Vitamin D Supplementation:  

Various studies concluded that the daily use of 

optimal dosages of vitamin D supplements would 

help to eliminate vitamin D insufficiency without 

apparent toxicity in pregnant women and their infants 

(11-13). In the present study, after supplementation 

of 400 IU vitamin D among the study subjects along 

with calcium 1000 mg daily, the prevalence of 

vitamin D deficiency reduced from 82% to 14% but 

sufficient levels were achieved in only 58%. 

Hypercalcemia, which is considered as the most 

worrying toxicity, occurs with vitamin D levels of 

more than 80 or 100 ng/ml; and in our study, no one 

reached this level throughout pregnancy and in 

newborns with normal levels of calcium in spite of 

supplementation. Emadi et al. [14] in their study used 

a 50,000 IU dose, which demonstrated a significant 

improvement with no toxicity. Similar results were 

observed by other author‘s as well. [14,15] 

 

Effect of Vitamin D Deficiency on Mode of 

Delivery: The relation between vitamin D deficiency 

and increased rate of cesarean section has already 

been studied by various authors. But in our study, we 

did not found statistical significance between vitamin 

D deficiency and rate of cesarean section. The rate of 

Caesarean section observed among group A and B 

with the rate of 42% and 34% respectively (p-value: 

0.54). 

 

Effect on Vitamin D deficiency on Pregnancy 

Complications: In our study preeclampsia was seen 

in 16% cases in group B as compared to 8% in group 

A, but the difference was not significant with a p-

value of Other complications like GDM and IUFD 

was comparable between the two  groups  with  a  p-

value  of >0.05. 

 

Effect on Vitamin D Deficiency on Birth Weight: 

The importance of vitamin D and normal physical 

development has been already studied. Several 

studies have reported an association between infant 

size, weight and vitamin D status (16). The reduced 

concentration of vitamin D in mothers during late 

pregnancy is associated with the reduced bone 

mineral content in their children.17 In present study, 

birth weight was observed to be associated with 

vitamin D levels. Birth weight of < 2.5 Kg was seen 

in only 3% babies born to Vitamin D sufficient 

mothers as compared to 19% and 26.1% in mothers 

with insufficient and deficient levels (p<0.05). Our 

study demonstrated that low vitamin D level is very 

common in pregnant mothers. Routine 

supplementation of pregnant mothers with daily 400 

IU vitamin D with 1000 mg calcium resulted in 

improvement of vitamin D levels but expected results 

have not been achieved. Newborn’s vitamin D levels 

also correlate with the vitamin D level of their 

mothers which exposes the babies born to vitamin-

deficient mothers to a spectrum of associated 

complications. Other factors affecting vitamin D 

levels in pregnant females like eating pattern, 

compliance with prescribed drugs and sunlight 

exposure should also studied. 

 

CONCLUSION: 

According to our findings, more than three fourth of 

the mothers and their neonates had some degrees of 

vitamin D deficiency. With regard to the important 

effects of this vitamin D deficiency on the health of 

both pregnant women and their newborns, we 

recommend evaluation of the status of vitamin D in 

all pregnant women along with D3 supplementation. 

Routine supplementation of pregnant mothers with 

400IU vitamin D with calcium 1000 mg daily 

resulted in significant improvement of vitamin D 

levels in the study group, but sufficient levels were 

reached in just over half of the females. We thus 

propose further research on the daily dosage 

recommendations along with other factors affecting 

vitamin D levels in pregnant females like the eating 

pattern, compliance with prescribed drugs and 

sunlight exposure. 
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