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Abstract: 
Aim: The aim of the present study was to evaluate the association of serum calcium and 
serum magnesium in gestational hypertension and pre-eclampsia. 
Methods: The study was conducted in the Department of Obstetrics and Gynecology, 
Darbhanga Medical College and Hospital, Darbhanga, Bihar, India for 1 year. We conducted 
a prospective observational case control study. We enrolled 50 pregnant women in their third 
trimester in the age group of 18-35 years. 25 women were classified as cases based on the 
development of hypertension for the first-time during pregnancy and 25 were taken as 
normotensive controls. The serum calcium and magnesium level were estimated in each 
patient. 
Results: The mean serum calcium level in the cases was 8.32±0.58 mg/dl and 8.95±0.45 
mg/dl in the controls. Comparison of the serum calcium (mg/dL) between the two groups 
shows that serum calcium (mg/dL) is higher in control group with a t value of 4.450and is 
statistically significant with a p value of <0.001. The mean serum magnesium level in the 
cases was 1.66±0.34 and in the controls was 1.80±0.20. Comparison of the serum 
magnesium(mg/dL) between the two groups shows that serum magnesium(mg/dL) is higher 
in Control group with a t value of 4.249 and is statistically significant with a p value of 
<0.001. The correlation between the systolic blood pressure (mmHg) & serum calcium 
(mg/dL) shows a negative correlation, and is not significant with a t value -0.350 and with a p 
value of 0.050. The correlation between the systolic blood pressure (mmHg) & serum 
magnesium (mg/dL) shows a strong negative correlation, and is significant with a p value of 
0.015. 
Conclusion: Our study shows that both serum calcium and serum magnesium were 
significantly lower in pregnant women with hypertension when compared with normal 
pregnant women. Thus, intake of supplements of these trace elements may help in the 
reduction of incidence of hypertension in pregnancy especially in a population of the 
developing countries where the nutrition of the average woman is poor. 
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Introduction 

Pre-eclampsia is one of the most common 
causes of maternal and fetal morbidity and 
mortality. [1] It is a systemic disease that 
affects about 5 – 7 % of all pregnancies 
and is the most common, yet least 
understood disorder of pregnancy. [2] It is 
a rapidly progressive condition 
characterized by high blood pressure, 
platelet aggregation, swelling of the lower 
extremities and protein in urine. [3] 
Sudden weight gain, headaches and 
changes in vision are important symptoms. 
Typically blood pressure elevations and 
pre-eclampsia occur in the late second 
trimester or third trimester [4]. The 
pathophysiological mechanism is 
characterized by a failure of the 
trophoblastic invasion of the spiral arteries 
which may be associated with an increased 
vascular resistance of the uterine artery 
and a decreased perfusion of the placenta.4 
The incidence is about 6% in primigravid 
women. [5] Clinically pre-eclampsia is 
characterized by persistently elevated 
blood pressure of greater than 140/90 
mmHg, proteinuria and oedema. [6] It may 
be associated with complications like 
visual disturbances, oliguria, eclampsia, 
hemolysis, elevated liver enzymes, 
thrombocytopenia, pulmonary oedema and 
fetal growth restriction. [7] Early detection 
and prompt management helps in reducing 
the complications of this condition. 
Despite its prevalence and severity, the 
patho physiology of this multisystem 
disorder is still poorly understood and its 
aetiology has not yet been fully elucidated. 
[8] Environmental and nutritional factors 
may play a role in the aetiology of pre-
eclampsia.  
Hypertensive disorders account for 40,000 
maternal deaths annually. [9] Due to this, 
methods to reduce the risk of hypertensive 
disorders in pregnancy have received 

considerable attention. Research is 
focusing on prevention rather than 
treatment. There is evidence that indicates 
a role for micronutrients supplementation 
in preventing some pregnancy disorders. 
Among these, increasing calcium and 
magnesium intake can reduce the risk of 
pregnancy induced hypertensive disorders. 
[10] 
Low serum calcium stimulates parathyroid 
hormone (PTH) production, which 
increases the intracellular calcium levels, 
this forms the physiological basis behind 
the hypothesis that hypocalcemia may lead 
to vasoconstriction and consequently a rise 
in BP. This leads to contraction of vascular 
smooth-muscle resulting in hypertension. 
[11] Magnesium is “nature’s physiological 
calcium blocker” and the effects of 
hypocalcemia are further augmented with 
decreased levels of serum magnesium. 
Hypomagnesemia opens the L type Ca2+ 
channel and blocks the Ca2+-ATPase 
present in sarcoplasmic reticulum and 
leads to increased intracellular calcium. 
[12] Low serum magnesium decreases 
prostacyclin production which in itself 
leads to vasoconstriction. Nutritional 
interventions to prevent pregnancy induced 
hypertension, if successful, would have 
considerable clinical and public health 
implications, especially in resource poor 
countries where dietary deficiencies are 
prevalent and access to optimal obstetric 
care is limited. 
The aim of the present study was to 
evaluate the association of serum calcium 
and serum magnesium in gestational 
hypertension and pre-eclampsia. 

Methods 
The study was conducted in the 
Department of obstetrics and gynaecology,  
Darbhanga Medical College and Hospital, 
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Darbhanga, Bihar, India for 1 year. We 
conducted a prospective observational case 
control study. We enrolled 50 pregnant 
women in their third trimester in the age 
group of 18-35 years. 25 women were 
classified as cases based on the 
development of hypertension for the first 
time during pregnancy and 25 were taken 
as normotensive controls. The serum 
calcium and magnesium level was 
estimated in each patient. 
Based on an article by Chaudhari R et al. 
mean serum calcium and magnesium was 
reported in the gestational 
hypertension/pre-eclamptic group was 
8.69±1.59 mg/dL and 1.91±0.36 mg/dL 
versus 10.13±0.66 mg/dL and 2.08±0.12 
mg/dL in the normotensive group. Taking 
this article as a reference the sample size 
was calculated by considering Serum 
calcium level as a variable [9]. 
In the study we enrolled a total of 50 
patients with 25 participants in each group. 
The inclusion and exclusion criteria were 
as follows: 
a) Inclusion criteria 
ACOG 2013 Guidelines were applied for 
recruitment of cases. 

Study group 

• Age: 18-35 years 
• Singleton pregnancy 
• Gestational age >28weeks 
• BP >/= 140/90 mmHg on two separate 

occasions 4 hours apart with or without 
proteinuria of more than >/= 1+ on 
dipstick. 

• Control group 
• Age: 18-35 years 
• Singleton pregnancy 
• Gestational age >28 weeks 
• BP < 140/90 mmHg 

b) Exclusion criteria 

• Known case of chronic hypertension 

• Known case of renal disease (acute 
kidney injury, chronic kidney disease) 

• Known case of liver disease (hepatitis, 
cirrhosis, liver failure) 

• Known case of cardiac disease 
(valvular heart lesions, 
cardiomyopathies, congenital heart 
disease, coronary artery disease) 

• Known case of diabetes. 
• Known case of seizure disorder 

Biochemical analysis 
Estimation of serum calcium was done by 
the NM-BAPTA method and reference 
range was 8.6-10.3 mg/dl. 
Principle and method of the procedure 
used for estimation of serum magnesium 
was Colorimetric end point method 
(Xylidyl blue) and the reference range was 
1.6-2.6 mg/dl 
Statistical analysis 
Data was collected by using a structured 
pre-format. Data was entered in MS excel 
sheet and analyzed by using SPSS 24.0 
version IBM USA. Qualitative data was 
expressed in terms of percentages. 
Quantitative data was expressed in terms 
of mean and standard deviation (SD). 
Comparison of mean and SD between two 
groups was done by using unpaired t test 
to assess whether the mean difference 
between groups was significant or not. 
Descriptive statistics of each variable was 
presented in terms of mean, standard 
deviation and standard error of mean. 
Comparison of mean and SD between all 
groups was done by using one way 
ANOVA test. Logistic regression test was 
applied in order to assess the effect of 
independent risk factors on outcome. A p 
value of <0.05 was considered as 
statistically significant whereas a p value 
<0.001 was considered as highly 
significant. 
Results
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Table 1: Mean Serum calcium and mean serum magnesium value (mg/dl) in cases and 
controls and their p value 

Parameter Control (n=25) Cases (n=25) t value p Value 
 Mean ± SD Mean ± SD   
Serum Calcium (mg/dL) 8.95±0.45 8.32±0.58 4.450 <0.001 
Serum Magnesium (mg/dL) 1.80±0.20 1.66±0.34 4.200 <0.001 

 
The mean serum calcium level in the cases 
was 8.32±0.58 mg/dl and 8.95±0.45 mg/dl 
in the controls. Comparison of the serum 
calcium (mg/dL) between the two groups 
shows that serum calcium (mg/dL) is 
higher in control group with a t value of 
4.450and is statistically significant with a 
p value of <0.001. The mean serum 
magnesium level in the cases was 

1.66±0.34 and in the controls was 
1.80±0.20. Comparison of the serum 
magnesium(mg/dL) between the two 
groups shows that serum 
magnesium(mg/dL) is higher in Control 
group with a t value of 4.249 and is 
statistically significant with a p value of 
<0.001.

Table 2: Correlation between SBP and mean serum calcium and magnesium 
Systolic BP (mmHg) 140-149mmHg 150-159mmHg ≥160mmHg p Value 
Mean serum calcium (mg/dl) 8.6 8.4 8.2 0.050 
Mean serum magnesium (mg/dl) 1.7 1.7 1.4 0.015 
 
The correlation between the systolic blood pressure (mmHg) & serum calcium (mg/dL) 
shows a negative correlation, and is not significant with a t value -0.350 and with a p value of 
0.050. The correlation between the systolic blood pressure (mmHg) & serum magnesium 
(mg/dL) shows a strong negative correlation, and is significant with a p value of 0.015. 

Table 3: Correlation between DBP and mean serum calcium and magnesium 
Diastolic BP (mmHg) 90-99 mmHg 100-109mmHg ≥100mmHg p Value 
Mean serum calcium (mg/dl) 8.8 8.2 7.8 0.012 
Mean serum magnesium (mg/dl) 1.7 1.6 1.5 0.058 

 
The correlation between the diastolic 
blood pressure (mmHg) & serum calcium 
(mg/dL) shows a negative correlation, with 
a p value of 0.012 which is statistically 
significant. The correlation between 
diastolic blood pressure (mmHg) & serum 
magnesium (mg/dL) with a t value -0.368 
and a p value of 0.058 which is not 
statistically significant. 

Discussion 
Pre-eclampsia has been considered as a 
disease of unknown pathophysiology. 
Numerous aetiologies have been put 
forward in light of this serious condition of 
pregnancy. [14-16] Altered concentration 
of various trace elements has been reported 
during pregnancy. [17.18] Serum Ca and 
Mg are two intracellular ions that are very 

important for cellular metabolism such as 
muscles contractibility, secretion, neuronal 
activity as well as cellular death. [14] 
Changes in the levels of Ca, Mg and 
copper in all the trimesters of pregnancy 
and zinc during mid and late pregnancy 
and postpartum period have been reported. 
Moreover, reduction in serum Ca, Mg and 
zinc during pregnancy has been attributed 
as a possible contributor among the 
various aetiologies of PE, therefore 
supplementation of these elements in diet 
may be of high value to prevent this 
devastating condition. [17] 
In this study, we observed a lower level of 
mean serum calcium among the cases as 
compared to the normotensive group 
(8.32±0.58 mg/dl versus 8.95±0.45 mg/dl). 
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It is a known fact that calcium homeostasis 
is altered during pregnancy to meet the 
needs of the growing foetus. [19] Previous 
reports such as that by Belizan JM et al. in 
1988 have suggested that a decrease in 
serum calcium may be associated with 
hypertension in pregnancy. [20] Our 
findings are similar to the studies 
conducted by Sukonpan K et al. (2004), 
Punthumapol et al. (2008). [1,21] 
Furthermore, we found a negative 
correlation between serum calcium and 
systolic BP with a p value of 0.064 and 
though we cannot conclude that it was 
statistically significant we can say that it is 
somewhat significant. We also found a 
statistically significant negative correlation 
between serum calcium and diastolic BP 
with a p value of 0.013. It simply means 
that the level of serum calcium decreased 
with an increase in systolic and diastolic 
BP among the subjects studied. This 
finding further corroborates the hypothesis 
that calcium may play an important role in 
the causation of hypertension in 
pregnancy. Our findings were similar to 
the studies conducted by Ephraim et al. 
(2014), Onyegbule O et al. (2014), Aghade 
S et al. (2017). [22-24] 
Magnesium sulphate is the drug of choice 
and is highly effective for the treatment of 
severe pre-eclampsia and eclampsia. 
Magnesium plays an important role in the 
neurochemical transmission and has an 
important role in peripheral vasodilation. It 
is also an essential cofactor for many 
enzyme systems. [25,26] 
Comparison of the serum magnesium 
(mg/dL) between the two groups shows 
that serum magnesium (mg/dL) is 
significantly lower in the cases. We also 
observed a strong negative correlation of 
serum magnesium with systolic BP with a 
p value of 0.015 which was statistically 
significant and a negative correlation of 
magnesium with diastolic BP. Since the p 
value of this comparison was 0.050, we 
cannot call it statistically significant. 
However, an association of serum level of 

magnesium, or more importantly, 
hypomagnesemia with hypertensive 
disorders of pregnancy cannot be denied. 
Our finding is similar to that of Sukonpan 
K et al. (2004), Jain S et al. (2009). [1,27] 
The causal relationship between 
hypomagnesaemia and hypertensive 
disorders of pregnancy can also be 
explained by the hypothesis that 
magnesium deficiency may be responsible 
for spasm of umbilical and placental 
vasculature. [28] Thus hypomagnesaemia 
may be one of the important factors for the 
pathophysiological changes of pregnancy 
induced hypertension. [29] 
Conclusion 
Our study shows that both serum calcium 
and serum magnesium were significantly 
lower in pregnant women with 
hypertension when compared with normal 
pregnant women. Thus, intake of 
supplements of these trace elements may 
help in the reduction of incidence of 
hypertension in pregnancy especially in a 
population of the developing countries 
where the nutrition of the average woman 
is poor. The results of this study may help 
us better understand the 
pathophysiological process behind the 
development of hypertension in 
pregnancy, more so its association with 
trace elements, and assist us to establish 
and boost existing preventive strategies for 
the condition. Adequate dietary mineral 
supplementation during the antenatal 
period, at least in susceptible women, may 
influence significantly, the occurrence of 
hypertensive disorders in pregnancy and 
could provide us with a simple and cost-
effective preventive measure. 
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