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Abstract 

This is a prospective cross-sectional study involving 256 consecutive consenting parturient women in southeastern 
Nigeria. The study aimed to determine the vitamin D levels of the pregnant women together with its influence on 
pregnancy outcomes. It involved assay of vitamin D levels from blood samples of the women using High Pressure Liquid 
Chromatography (HPLC).Vitamin D levels were analyzed in respect of the women’s biodata and pregnancy outcome 
variables using SPSS. Data comparison was made using chi-square test and student t-test with p-values of<0.05 at 95% 
confidence interval considered as significant. Of the 256 pregnant women studied, 36(14.1%) had vitamin D deficiency 
(VDD). Mean serum vitamin D significantly decreased with increasing parity and increasing gestational age up to term 
(37-42 weeks). There was progressive increase in number of women (normal and vitamin D-deficient) for labour onset 
between 37th and 42nd weeks.  Vitamin D levels did not influence type or mode of delivery. No trend occurred between 
vitamin D and both antenatal and labour complications and no relationship occurred between serum vitamin D and fetal 
birth weight; although number of women with VDD increased with increasing placental weight. The prevalence of VDD 
in pregnant women in this study (14.1%), is low. There is also no associated deleterious pregnancy outcome to justify 
routine antenatal vitamin D supplementation, as suggested elsewhere. A larger population and multi-centered study 
may perhaps elucidate further the influence of vitamin D on pregnancy outcome amongst the people in this study area. 
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1. Introduction

Vitamin D deficiency (VDD) in pregnancy is a common problem globally, but is more prevalent among pregnant women 
in the developing countries [1]. Vitamin D is obtained in the body either through dietary sources or from cutaneous 
synthesis which constitutes its major source in humans [2, 3].  Ultraviolet B radiation from sunlight causes photolytic 
non-enzymatic conversion of the 7-dehydroxycholesterol in the skin to previtamin D3 which is ultimately converted to 
its isomer, vitamin D3. In societies where people have limited exposure to sunlight, dietary supplementation is therefore 
extremely important. In the liver, vitamin D3 is metabolized to 25-hydroxyvitamin D (25OHD) through the action of 25-
hydroxylase enzyme. This is further converted by 1α-hydroxylase enzyme to 1, 25-dihydroxyvitamin D (1, 25[OH] 2D), 
which is an active form of vitamin D [4].  The serum level of vitamin D is determined by its circulating form, 25-
hydroxyvitamin D (25(OH) D) [5].  

Vitamin D status is considered adequate when 25(OH) D levels are above 50 nmol/l as defined by the Institute of 
Medicine.  A level between 30 and 50 nmol/L is considered insufficient, and level less than 30 nmol/L, deficient [6]. 
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Similarly, the fetal level of vitamin D correlates directly with the maternal level, hence, maternal insufficiency translates 
to fetal/neonatal insufficiency [7]. 

In the past decade, maternal vitamin D insufficiency and deficiency have been considered as a public health issue. This 
is because insufficiency and deficiency are linked to adverse pregnancy outcome for both the mother and the child. 
These complications include gestational diabetes mellitus, preeclampsia, infections, increase caesarean sections rate, 
fetal growth restrictions, and poor fetal and infant bone mineralization [8, 9]. Low levels of vitamin D in pregnancy has 
been reported to be caused by poor exposure to sunlight needed to synthesize vitamin D3 (cholecalciferol) in the skin, 
dark skin colour as well as low dietary intake to meet the increase demands of pregnancy [10]. Due to their skin colour, 
black women are generally considered to have lower serum vitamin D levels and hence, have higher chances of vitamin 
D insufficiency when compared to white women [11]. This may be due to increased melanin in the skin of blacks, which 
invariably decreases the amount of sunlight that get to the skin for production of vitamin D [12].  

Risk factors have been attributed to vitamin D deficiency and they include ethnicity [13], extensive skin coverage [14], 
and liberal use of sun protection. Others are obesity, low dietary level, smoking and seasonal variations [15] as seen in 
the temperate regions.  

There is conflicting evidence on the impact of hypovitaminosis D on the development of pregnancy complications in 
Nigeria [16, 17]. For example, a study in Maiduguri, northern part of the Nigeria by Sanchez et al [18] did not show any 
correlation between serum vitamin D levels and pregnancy complications. Similarly, Gbadegesin et al in Lagos, Nigeria 
in a study involving 461 pregnant women did not show any difference between the groups regarding complications 
during pregnancy, including preeclampsia and rate of caesarean sections [19]. 

There is a dearth of studies evaluating the serum level of Vitamin D in pregnancy and its influence on pregnancy outcome 
in southeastern Nigeria. This study has been undertaken among pregnant women in Anambra state of Southeastern 
Nigeria, to determine their serum vitamin D status – whether normal or deficient, and the influence of certain bio 
characteristics – maternal age, gestational age and parity on their vitamin D levels. It also investigates the relationship 
if any between the vitamin D status of the pregnant women and gestational age at labour; antenatal and labour 
complications; together with pregnancy and neonatal outcomes. The result from this study is expected to not only 
provide baseline information on relationships between vitamin D and pregnancy but may also inform policy guide on 
the need or not to administer routine vitamin D supplementation for certain categories of pregnant women in the study 
area. 

2. Study background 

This study was conducted in Anambra state, one of the five states of South-eastern geopolitical zones of Nigeria, and of 
a predominantly Igbo-speaking population. The Igbos comprise one of the three major ethnic groups in Nigeria, the 
others being the Yorubas of the west and the Hausas of Northern Nigeria. These three ethnic groups have major cultural 
and religious differences. Anambra state, one of the 36 states of the Nigerian federation comprises of approximately five 
million people that are predominantly traders and of Christian religious denomination. Nnamdi Azikiwe University 
Teaching Hospital and Holy Rosary Maternity Hospital, where the study has been conducted are respectively a tertiary, 
and secondary voluntary agency hospital with a wide patient catchment that covers up to six (6) states of Nigeria, and 
a mix of antenatal patients that cut across the various socio-economic strata and rural-urban domicile. 

3. Subject and methods 

This was a prospective, cross-sectional study, conducted on 256 consecutive consenting parturient women at two 
locations in Anambra state of south eastern Nigeria - Nnamdi Azikiwe University Teaching hospital Nnewi and Holy 
Rosary Maternity hospital Waterside Onitsha, to determine the vitamin D status of the pregnant women, and its 
influence on pregnancy outcome. 

Ethical approval for this study was obtained from the ethical committees of the study institutions. Appropriate 
participatory consent was elicited and obtained from the parturient women following painstaking explanation and 
counselling on the nature of the study.  

Relevant meetings were held between the study investigators and the head of department of obstetrics and gynaecology 
of the study institutions together with the resident doctors, the nurses and pathologists involved in the study to facilitate 
a clear understanding and correct conduct of the exercise.  
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Blood samples were taken from the women during labour.  Serum obtained from each maternal blood sample was 
labelled and stored at -800 centigrade, and ultimately assayed for 25-hydroxyvitamin D3 using High Pressure Liquid 
Chromatography (HPLC). A proforma was completed for each subject and elicited information with respect to the bio-
characteristics of the patient —age of the mother, her parity, and gestational age. Other documented information include 
the antenatal and labour complications, pregnancy outcome in terms of type of labour and mode of delivery, and 
neonatal outcomes in respect of fetal birth weight, fetal status and placental weight. Data obtained from the proforma 
and study blood sample were coded and keyed into the computer for analysis. Data analysis was performed using SPSS 
version 23. The bio-characteristics in the proforma were cross-tabulated with the mean vitamin D levels of the subjects, 
while the pregnancy and neonatal outcome variables were cross-tabulated with respect to normal and deficient vitamin 
D levels. Comparison of variables was performed using chi-square test and t-test where necessary. P-values of less than 
0.05 at 95% confidence interval were considered to be statistically significant. 

4. Results 

Figure 1 shows the distribution by normal and deficient levels of Vitamin D for the pregnant women. Deficient levels of 
Vitamin D occurred in 36(14.1%) of the pregnant women while 220(85.9%) of the women had normal serum vitamin 
D level. The mean vitamin D level for women with deficiency is 29.49±1.26 ng/ml, while the mean vitamin D for the 
women with normal serum vitamin D level is 48.04±10.23 ng/ml. The difference was statistically significant (p = 0.000). 

 

Figure 1 Distribution by normal and deficient level of Vitamin D of the pregnant women 

Mean vitamin D levels was highest amongst women in 35 to 39 years age range (49.82 ng/ml) and lowest among women 
aged 40 years and above (39.46 ng/ml). There was a significant decrease in mean serum vitamin D level with increasing 
parity, being highest in the primigravidae (para 0) – 47.04 ng/ml, and lowest amongst the grandmultipara (para 5 and 
above) -34.02 ng/ml, p =0.000. Mean vitamin D level was highest in women of gestational age <28 weeks (56.98 ng/ml) 
but significantly decreased with increasing gestational age up to term (37th to 42nd weeks) - (43.17 ng/ml)-table 1. 
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Table 1 Distribution by the bio characteristics for mean vitamin D values of the participants (N=256) 

Characteristics Number Percent Mean Vitamin D level (ng/ml) P-Value 

Age range     

20-24 41 16.0 47.00 

0.110 

25-29 93 36.3 43.95 

30-34 89 34.8 44.84 

35-39 29 11.3 49.82 

40 and above 4 1.6 39.46 

Parity     

0 73 28.5 47.04 

0.000 
1-4 175 68.4 44.81 

5 and above 8 3.1 34.02 

Gestational age    

<28 5 2.0 56.98 

0.000 
28-36 32 12.5 52.66 

37-42 192 75.0 43.17 

42 and above 27 10.5 51.94 

 

The distribution by the gestational age at onset of labour for Vitamin D levels of the women shows that for onset of 
labour and gestational ages 37 to 40 weeks, the number of women with deficient vitamin D showed a steady increase. 
Similarly the number of women with normal vitamin D also showed a steady increase between the 37th week and 40th 
week of onset of labour (p = 0.104) – table 2.  

Table 2 Distribution by the gestational age at labour for Vitamin D status of the pregnant women 

Gestational age 

Vitamin D levels 

2 

 

P-Value 

deficient (<32) 

N=36 (%) 

Normal (>=32) 

N =220 (%) 
 

36 weeks and below 0(0.0) 23(10.5) 7.684 0.104 

37 weeks 0(0.0) 17(7.7)   

38 weeks 4(11.1) 23(10.5)  
 

39 weeks 8(22.2) 40(18.2)  

40 weeks and above 24(66.7) 117(53.2)   

 

Table 3 shows the distribution by the pregnancy outcome for vitamin D status of the pregnant women. No significant 
difference occurred in vitamin D levels with respect to the type of labour – whether spontaneous 32 (88.9%) or induced 
4(11.1%), for deficient vitamin D levels, and spontaneous 197(89.5%); induced 23 (10.5%), for normal vitamin D levels. 
Similarly, no difference occurred in mode of delivery with respect to the vitamin D levels – SVD 32(88.9%); C/S 
4(11.1%), Assisted 0(0.0%); Breech 0(0.0%) for deficient vitamin D levels, and SVD 182(82.7%); C/S 33 (15.0%), 
Breech 5(2.3%), Assisted 0(0.0%) for normal vitamin D levels.  
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Table 3 Distribution by the pregnancy outcome for vitamin D status of the pregnant women 

Characteristics 

Vitamin D levels 

2 

 

P-Value 

Deficient (<32) 

N =36 (%) 

Normal (>=32) 

N = 220 (%) 
 

Type of labour     

Spontaneous 32 (88.9) 197(89.5) 0.186 
0.666 

Induced 4(11.1) 23(10.5)  

Mode of delivery    
 

SVD 32(88.9) 182(82.7)  

Assisted 0(0.0) 0(0.0) 1.162 0.571 

Breech 0(0.0) 5(2.3)   

C/S 4(11.1) 33(15.0)   

 

Figure 2 shows the distribution by ANC, and labour complications for serum vitamin D levels of the pregnant women. 
There was no trend between serum vitamin D levels and the various pregnancy complications – None 32(88.9%), 
malaria in pregnancy 4(11.1%), preeclampsia 0(0.0%), PROM 0(0.0%), and preterm birth 0(0.0%), p = 0.074.  

Only 6 women had postpartum hemorrhage as the only postpartum complication amongst the pregnant women, and all 
had normal vitamin D levels (2.7%). 

 

Figure 1 Distribution by ANC, and labour complications for vitamin D level of the pregnant women 

Table 4 shows the distribution by neonatal outcome (fetal status, fetal birth weight, and placental weight) for vitamin D 
status of the pregnant women. Prematurity (FBW <2.5kg) was not associated with deficient serum level of vitamin D. 
All the 8(3.6%) cases of prematurity occurred in women with normal levels of vitamin D. All the women with deficient 
levels of serum vitamin D had baby with mature (normal) birth weight (FBW =2.5kg – 4.2kg). Similarly as high as 212 
(96.4%) of women with normal serum vitamin D levels also had babies with normal (mature) birth weights. There were 
no macrosomic (FBW ≥4.2Kg) infants. 
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All the fetuses irrespective of the maternal serum vitamin D levels (deficient or normal) were alive. Increasing placental 
weight was associated with more women with deficient serum level of vitamin D (p-value = 0.000). 

Table 4 Distribution by neonatal outcome (fetal status, fetal birth weight, and placental weight) for vitamin D status of 
the pregnant women 

Characteristics 

Vitamin D levels 

2 

P-Value 

Deficient (<32) 

N (%) 

Normal (≥32) 

N (%) 
 

Fetal birth weight (FBW)     

Premature (<2.5kg) 0(0.0) 8(3.6) 1.555 
0.212 

Mature (2.5kg – 4.2kg) 36(100) 212(96.4)  

Post mature (>4.2kg) 0(0.0) 0(0.0)   

Fetal status     

Alive 36(100) 220(100)   

Still birth 0(0.0) 0(0.0)   

Perinatal death 0(0.0) 0(0.0)   

Placental Weight     

<500gm 0(0.0) 5(2.3) 17.297 0.000 

500-799gm 8(22.2) 160(72.7)   

800-999gm 28(77.8) 55(25.0)   

5. Discussion 

The prevalence of vitamin D deficiency in this study was 14.1%. The finding is in line with several studies reported from 
different countries across the globe that show vitamin D deficiency prevalence ranging from 4-60% [20-25]. A previous 
pilot study carried out on a convenient sample of 40 parturient women at Nnamdi Azikiwe University Teaching Hospital, 
Nnewi Nigeria showed a vitamin D deficiency level of 7.5% [26] - almost half of our present findings. The reason for this 
is not very apparent. It is however likely that the small sample size and also the study site which is solely a tertiary 
health facility different from the study location of our present study i.e. both tertiary and secondary voluntary agency 
hospital, may have accounted for this difference. However, a Nigerian study by Owie et al reported prevalence rate of 
vitamin D in pregnancy of 4.3% which is lower than that reported in our studies. This lower prevalence reported by 
Owie et al [27] may be due to the lower cut off mark of 20ng/ml that was used in the study. In this study, maternal age 
did not significantly influence serum vitamin D levels in pregnancy. This may be as a result of the abundant sunshine in 
the study area that is usually available and accessible to every pregnant woman irrespective of age. This finding agrees 
with the report of a systematic review by Karras et al [28], which showed no relationship between maternal age and 
serum level of vitamin D in pregnancy. In contrast however, to a Saudi Arabian study, Al-Daghri et al [29] had reported 
a higher prevalence of vitamin D deficiency amongst the younger age group of the pregnant women.  

The influence of parity on serum vitamin D levels is evident from this study which demonstrates a significant decrease 
in mean vitamin D levels with increasing parity and this may in fact suggest increasing vitamin D deficiency with 
increasing parity.  

Gestational age was found in this study to have an inverse relationship with maternal serum vitamin D levels. Mean 
serum vitamin D decreased with increasing gestational age. The reason for this is likely to be as a result of an increasing 
demand for vitamin D as the fetus grows, for the purpose of the development of the fetal bones and soft tissues. This 
invariably depletes maternal serum vitamin D concentration.  

The onset of labour as well as the mode of delivery was not affected by the serum level of vitamin D as more than 90% 
of the participants carried their pregnancy to term. Some studies have shown that hypovitaminosis D affects calcium 
level which plays an important role in the initiation and progression of labour, and even some pregnancy complications 
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such as postpartum haemorrhage (PPH) [30,31]; although this was not observed in our study. The finding in this study 
however agrees with the report from other studies such as that by Gbadegesin et al in Lagos Nigeria where deficient 
vitamin D levels showed no adverse outcome to the mother and child, including the mode of delivery [19, 32]. On the 
contrary Hubeish et al [33] and Scholl et al [34] reported increase in primary caesarean section in patients with low 
vitamin D level.  

This study has not revealed any significant relationship between vitamin D deficiency and preterm birth with 
prematurity, since all the babies delivered by the vitamin D deficient women weighed between 2.5kg and 4.2kgs. This 
finding agrees with previous reports [35, 36]. 

Vitamin D plays a major role in fetal growth, development and newborns’ outcomes [37]. Hence, mothers with 
hypovitaminosis D are likely to give birth to small for gestational age babies. This assertion has been shown by several 
studies [38, 39, 40]. However, Akcakus et al [37] did not find any significant association between maternal vitamin D 
levels and small for gestational age, just like in the present study.  

Some studies have reported that vitamin D deficiency can increase the risk of preterm birth [41] and others suggested 
that preterm as a complication can be decreased by supplementation of vitamin D during pregnancy, in so far as vitamin 
D deficiency can induce preterm birth by increasing the risk from other pregnancy complications like hypertension, 
preeclampsia, gestational diabetes, premature rupture of membrane and bacterial vaginosis [42]. 

6. Conclusion 

This study has demonstrated a vitamin D deficiency prevalence of 14.1% amongst the pregnant women of the study 
area. It also showed that vitamin D deficiency was associated with increasing parity as well as increasing gestational 
age between 28 and 42 weeks of pregnancy. This may tend to suggest a recommendation on the administration of 
vitamin D supplement selectively to the multiparous and grand-multiparous women or to women at term gestational 
age. Several studies have highlighted the place of nutritional supplements as an important component of adolescent, 
pre-pregnancy, and maternal nutrition in the overall promotion of pregnancy wellbeing and ultimate successful 
outcome for both the infant and the mother [43-46]. Incidentally the observation in this study has not impacted 
significantly on pregnancy outcome with respect to both the mother in terms of antenatal and labour complications, and 
the neonates with respect to birth weight and overall survival, enough to justify the recommendation of vitamin D 
supplement as may have been suggested in other studies. Perhaps a multi-centered study using a larger population of 
the pregnant women may further elucidate clearer, relationship between vitamin D and pregnancy outcomes in the 
study area. 
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