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Pre-eclampsia,a hypertensive multisystem disorder is one of the major 

causes of maternal morbidity and mortality. The exact aetiology is still 

unknown, though numerous hypotheses have been put forward. Studies 

have found that low serum vitamin D level may be associated with 

development of pre-eclampsia.  

The aim of this study was to find the association between serum 

vitamin D level and pre-eclampsia by comparing its levels in pre-

eclamptic women with that of normal pregnant ladies. Our findings in 

this study indicate that pre-eclamptic women had a significantly lower 

serum vitamin D level than normal pregnant women (p<0.01) This 

study concludes that low serum vitamin D level may be a causal factor 

for the development of pre-eclampsia.  
 

Copy Right, IJAR, 2017,. All rights reserved. 

…………………………………………………………………………………………………….... 

Introduction:- 
Preeclampsia syndrome , a hypertensive multi-system disorder either alone or superimposed on chronic 

hypertension forms the deadly triad, with hemorrhage and infection.  It has often been labeled the ―disease of 

theories‖ due to the numerous hypotheses that drive research into this complex disease (Higgins JR and Brennecke 

SP,1998). This complication of pregnancy is one of the most common causes of maternal  morbidity [Duley 

L.(2009)]. 

 

Preeclampsia is characterized by high blood pressure ≥ 140/90, oedema and proteinuria. It typically occurs 

sometime in the second or third trimesters — after 14 weeks of pregnancy — with symptoms like swelling of the 

hands and face, and sudden weight gain. In severe cases, symptoms include nausea, vomiting, vision changes, 

headache,  belly pain,haemolysis,elevated liver enzymes,thrombocytopenia,pulmonary oedema and foetal growth 

restriction [Chesley LC(1978)] .It is a pregnancy-specific syndrome characterized by variable degrees of placental 

dysfunction and a maternal response featuring systemic inflammation
.
(Evans KN, et al.2006). Studies suggest a 

failure of the trophoblastic invasion of the spiral arteries, leading to maladaptation of maternal spiral arterioles. This 
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is associated with an increased vascular resistance of the uterine artery and a decreased perfusion of the placenta. 

[Walker JJ(2000)]. 

 

The exact cause of preeclampsia is still unknown ,despite considerable research (Bringman J ,et.al.2006).The 

relationship between the aggravation of  hypertension and the change in maternal serum level of various minerals 

during pregnancy have been shown  in many clinical studies. 

 

Vitamin D deficiency in pregnancy has been associated with an increased risk of pre-eclampsia(Kisters 

K,et.al.2000). It has been suggested to be a predisposing factor in the peripheral vascular phase modulation, which 

will result in inadequate placental development, decrease immunological tolerance for implantation and  triggering 

of preeclampsia. The development of preeclampsia is linked to altered vitamin D metabolism, and might be a result 

from placental dysfunction (Fischer D,et.al.2007). 

 

Research suggests intake of supplements, mainly vitamin D may help in the reduction of  

incidence of pre-eclampsia especially in a population of a developing country like India where the nutrition is poor. 

Hence,focus should be given more on prevention measures to manage preeclampsia. The present study aimed at 

measuring the serum vitamin D levels in pre-eclamptic women and comparing the same with that of normal 

pregnant women. 

 

Materials and Methods:- 
The present case-control study was conducted for a period of 1 year, among admitted pregnant ladies in the  ward of 

O&G . 100 pregnant women, primigravida (>20 weeks of gestation) below 35 years with preeclampsia were 

included in the case group. Serum 25 (OH) D levels of the case group were compared to that of 100 normotensive 

healthy pregnant women in the control group using Access 2 Immunoassay Systems, by the principle of 

chemiluminescence in the clinical laboratory .Statistical evaluation and correlation of findings was done using 

suitable statistical tools. All p values < 0.05 was considered as statistically significant. The data obtained were 

tabulated and entered in MS Excel Worksheet. Data were expressed as mean ± SD. Independent t-test was applied 

for parametric variability considering p < 0.05 to be statistically significant. Data analysis was done by Graph Pad 

Instat (Version 3.10) 

 

Results:- 
The study is a observational hospital-based case control study of 100 preeclamptic (cases) and 100 normotensive 

pregnant (controls) of < 35 years of age conducted in indoor ward of O&G  during July 2015 – July 2016.The study 

subjects were investigated for and results have been  analysed by using unpaired student’s test which is 

two tailed.  

 

Table 1:-Showing mean serum vitamin D level of cases and controls along with SD,SEM and p value 

 

The mean blood level of serum 25(OH) Cholecalciferol level in preeclampsia cases in this study was found to be 

[11.9± 4.2] ng/ml and [21.9±3.28]ng/ml in controls . In the Unpaired t test between case and control groups, the 

two-tailed P value is < 0.01 which is considered significant. 

 Mean SD SEM 95% CI for Mean p-value 

Cases 11.9 4.20 0.42 [11.07, 12.74] 
<0.01 

Controls 21.97 3.28 0.33 [21.32, 22.63] 



ISSN: 2320-5407                                                                                  Int. J. Adv. Res. 5(8), 1186-1191 

1188 

 

 
Figure1:- Showing mean value of serum vitamin D level in the study groups. 

 

Table 2:- Distribution of study groups based on vitamin D status 

 

The above table shows that 98% of cases were vitamin D deficient i.e.(< 20 ng/ml) whereas in the control group 

75% were found to be insufficient. Minimum sufficiency level 1% was found in the control group. 

 
Figure 2:- Distribution of study groups based on vitamin D status 
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Table 3:-Literacy,Community and economic status wise analysis of vitamin D levels in cases.  

LITERACY Community Economic status 

MEAN 

VITAMIN D 

LEVEL 

(ng/ml) 

Literate Illiterate Hindu Muslim BPL NBPL 

12.05 11.79 12.99 11.71 11.6 12.1 

P value<0.01 P value<0.001 P value<0.05 

 

 
Figure 3:- Graph showing correlation between vitamin D levels and S.B.P. 

a)Pearson’s correlation co-efficient (r) = -0.548,Coefficient of determination(r
2
) = 0.34. 

 

The two-tailed P value=0.00,  

which indicates a statistically significant (p<0.05) negative correlation between vitamin D and systolic B.P. level.  

 

 
Figure 4:- Graph showing correlation between vitamin D levels and D.B.P. 
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b) Pearson’s correlation co-efficient (r) = -0.504 Coefficient of determination (r
2
) = 0.253 

P value=0.00 , 

which indicates a statistically significant (p<0.05) negative correlation between vitamin D and diastolic B.P. level.  

 

Discussion:- 
In the present study,the mean blood level of serum 25(OH) Cholecalciferol  in preeclampsia cases was found to be 

[11.1± 4.2] ng/ml and in age-matched controls, the mean level was [21.9±3.28] ng/ml . In the Unpaired t test 

between case and control groups, the two-tailed P value is < 0.01 which is considered significant.  

 

In the latest studies,vitamin D insufficiency and deficiency are diagnosed at levels of < 32 ng/ml and <20 ng/ml 25-

OH-D, respectively. 

 

In a meta-analysis of this issue, Tabesh et al. (Tabesh M, et. al.2013) established the association of low 25(OH)D 

level and preeclampsia.Studies with similar results are Hyppönen et al (Hypponen E,et.al.2014) which have shown 

association between risk of preeclampsia and low vitamin D levels. 

 

Nassar et al (2011), a systematic review aimed at assessing normal levels of vitamin D in early pregnancy and its 

relation to subsequent pregnancy outcomes, no clear definition of vitamin D deficiency in pregnancy was obtained. 

They found insufficient evidence to suggest an association between low levels of vitamin D in early pregnancy and 

adverse pregnancy outcomes. (Nassar N,et.al.2011). 

 

Several studies provided evidence for a dose-dependent association, with the recent trial by Hollis and Wagner 

(Hollis BW and Wagner CL,2013) providing the most notable example. Vitamin D is a promising candidate for 

preeclampsia prevention, and there is an urgent need for well-controlled randomised trials to test its effectiveness 

and safety. 

 

In a relatively large prospective study performed in Norway by Haugen et al., the risk of PE was found to be 

decreased by 27% in patients who received vitamin D in a dose of 400-600 IU/daily through supplemental 

treatment. In addition, vitamin D support in the early weeks of pregnancy was shown to decrease the risk of 

encountering preeclampsia during the advanced phases of pregnancy. (Haugen M,et.al.2009) 

 

In our study we found 98% cases and 24% controls were suffering from vitamin D deficiency. i.e. (<20 ng/ml).We 

can see a higher percentage of vitamin D deficiency in the case group compared to healthy controls. We are in 

accordance with several reports documenting a higher than normal prevalence of vitamin D deficiency  in the 

preeclamptic  population. 

 

Also, in our study we found mean vitamin D levels in literate women were more compared to that of illiterate 

women.(P value <0.01)Data in Muslim women have shown lower levels than Hindu women.BPL card holders were 

found to be of low mean vitamin D level. 

 

Studies found low socioeconomic status as a risk factor for preeclampsia. (Bassir M.,et.al.2001)
 

 

As early as the 1950s, researchers described associations between measures of socioeconomic status and 

hypertension during pregnancy (Silva LM,et.al.2008). In 1955 Nelson studied maternal social class as measured by 

the husband's occupation in relation to the incidence of pre-eclampsia, and found no association [ Nelson TR(1955)] 

. In contrast, Davies et al., (Davies AM,et.al.1970) and, more recently, Haelterman et al. (Haelterman 

E,et.al.2003)found that, relative to women with a higher educational level, those with a low educational level had a 

higher risk of pre-eclampsia. Studies found women practising religious customs (burkhas) and other clothings have 

increased risk of vitamin D deficiency [Khadrawi I.(2013)]. 

 

In the present study, systolic and diastolic B.P. were higher in preeclamptic cases with low vitamin D levels. This is 

similar to findings in other studies, as the one done by M.Bakacak and colleagues, where systolic and diastolic blood 

pressures were significantly higher in the eclamptic and preeclamptic patient groups compared to the healthy 

pregnant women (P<0.001 )(Bakacak M,et.al.2015). 
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PEARSON’S correlation was derived between vitamin D levels with systolic and diastolic blood pressures. A 

significant negative correlation was established between the parameters which infers that as the vitamin D level 

lowers, increase in blood pressure occur.  

 

Conclusions:- 
Diagnosed cases of vitamin D deficiency have shown significant association with development of preeclampsia. 

Thus, vitamin D may be considered to be an important factor in development of preeclampsia and may have 

therapeutic implications as cautious vitamin D supplementation may improve symptoms of preeclampsia and halt  

development of complications .  
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