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Abstract
Background: The pathophysiology of preeclampsia 
remains poorly understood despite having many studies. 
The association of decreased calcium level  Preeclampsia ( 
PE) has been proposed for decades. This study aimed to 
compare serum total calcium levels between women with 
preeclampsia and normotensive pregnant women at a 
tertiary care teaching hospital in Bangladesh. 
Materials and methods: One hundred pregnant women 
with a gestational age of more than 28 weeks and 
singleton pregnancy [50 preeclamptic (Cases) women and 
50 normotensive pregnant women (Control)] were 
included in the selected case-control study from the 
Obstetrics & Gynecology Department of Chittagong 
Medical College Hospital. On admission, venous blood 
samples were collected before the commencement of 
treatment. Serum total calcium levels were estimated and 
compared between the two groups. 
Results: Out of 50 cases, 23 (46%) had preeclampsia 
without severe features and 27 (54%) had preeclampsia 
with severe features. The mean (± standard deviation) 
serum level of calcium in the control group, PE patients 
without severe features and PE patients with severe 
features were 9.14±0.48 mg/dl, 8.31±0.59and 
8.29±0.61mg/dl, respectively. The meanserum total 
calcium level was significantly lower in preeclamptic 
patients with severe features and preeclamptic patients 
without severe features than the normotensive women 
(p<0.001 for both). Hypocalcemia was found to have an 
incidence rate of 12% in controls and 58% among cases. 
The adjusted odds of having preeclampsia was almost 
eleven times higher among those participants with low

total serum calcium level (Odds ratio 10.81, 95% 
confidence interval 2.98-39.16). 
Conclusion: In conclusion, reducing serum calcium levels 
during pregnancy might contribute to the aetiology of 
preeclampsia, and supplementing these elements to the 
diet may be useful in preventing preeclampsia.
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Introduction
Preeclampsia (PE) is a maternal health issue in 
worldwide and is responsible for maternal and 
neonatal severe morbidity and mortality.1 PE and 
eclampsia-related mortality constitute a significant 
concern despite advances in reducing maternal 
and infant mortality in Bangladesh.2 A recent 
study reported that in a maternity clinic of Dhaka, 
44% of the 3rd trimester pregnant women were 
suffering from preeclampsia.3 Therefore, 
interventions to alleviate these risks are urgently 
required and one of the ways is to address the 
modifiable risk factors of preeclampsia. 
Prevention of preeclampsia remains a cornerstone 
of therapeutic management because there is 
currently no curative treatment.1
Calcium is an essential element of cellular 
function. Most studies suggest that an imbalance 
of several nutrients, especially calcium harms 
pregnancy. Imbalanced low dietary intake of 
calcium during pregnancy is harmful for both for 
the mother and for the growing fetus.4 The 
possible role of nutrients like calcium, copper and 
magnesium has been emphasized in PE.5 
Currently, for the management and prevention of 
PE calcium supplementation is of interest . This 
result agrees with the physiological role of 
calcium in humans. Serum calcium is very 
important for metabolism at the cellular level. It is 
vital for muscle contraction, cell death and 
neuronal activity, making it essential in 
pregnancy.6
One plausible explanation for this observation is 
that a reduction in serum calcium levels increased 
intracellular calcium levels, which subsequently 
caused smooth muscle constriction in blood vessels.
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Consequently, this enhanced vascular resistance 
ultimately increased systolic and diastolic blood 
pressure. Moreover, prior studies indicate that 
elevated calcium excretion, which signifies a 
disruption in calcium homoeostasis, correlates 
with elevated blood pressure levels.7 Low serum 
calcium levelsstimulating parathyroid hormone 
and renin release causes hypertension.8,9

Biochemical markers of bone turnover, 
like osteocalcin, bone-specific alkaline 
phosphatase and procollagen peptides, are higher 
in preeclampsia than in normal pregnancy, which 
further suggests that the supplementation of 
elemental calcium during pregnancies 
complicated with preeclampsia to preserve the 
maternal skeleton.10 However, reports from 
clinical studies are inconsistent on the role of 
calcium in the aetiology and prevention of 
preeclampsia. Reports from different countries 
such as Bangladesh, India, Sudan, South Korea, 
Iran, and Ghana have shown significant 
relationships between low serum calcium levels 
and PE, whereas other studies from Nigeria, 
Ghana, and South Africa have shown no 
significant  difference .11-20

As the serum calcium picture in preeclampsia 
remains uncertain, present study, sought to 
compare serum total calcium levels of 
preeclamptic and normotensive pregnant women 
at a tertiary care teaching hospital in Bangladesh. 
Study findings would contribute to understanding 
the relevance of early serum calcium screening 
and supplementation during pregnancy for PE 
prevention in a more evidence-based manner.

Materials and methods
A case-control study was conducted at the 
Department of Obstetrics & Gynecology, 
Chittagong Medical College Hospital from 
January 2021 to December 2021. Informed 
written consent was taken from each patient. 
Before obtaining consent, they have explained the 
aim and purpose of the research. Confidentiality 
and anonymity were maintained. The study 
protocol was approved by the Ethical Review 
Committee of Chittagong Medical College. 
Fifty preeclamptic women with gestational age 
more than 28 weeks, with singleton pregnancy, 
were included as cases in this study, and an equal 
number of normotensive pregnant women with 
gestational age more than 28 weeks were included

as a control group. Women with multiple 
pregnancies, chronic hypertension, diabetes 
mellitus, chronic kidney disease, autoimmune 
disease, and Thrombophilia were excluded.
Maximum patients (Normotensive) were more 
than 37 weeks they comes with labour pain, others 
33-37 weeks they admitted with preterm labour 
false pain. 6 patients 28-32 weeks admitted with 
PROM. 
Socio-demographic data like educational 
qualification, occupation, socioeconomic status, 
residence as well as para, gravida, gestational age, 
height, weight, and blood pressure were recorded in 
a structured proforma and two millilitres of venous 
blood was collected. Then serum total calcium level 
was measured. Serum calcium 8.5-10.5 mg/dl was 
considered as normal reference value.
Data were analyzed using a Statistical package for 
social science (IBM, SPSS Statistics for Windows, 
Version 23.0. Armonk, NY: IBM Corp). 
According to their distribution, quantitative data 
were expressed as mean (±standard deviation). 
Differences in mean values between the 
preeclamptic and normotensive pregnancy groups 
were tested using the independent sample t-test. 
Categorical data were expressed as frequency 
(Percentages) and compared between two groups 
either by Chi-square test or Fisher’s exact test as 
appropriate. Independent effect of low serum total 
calcium level on preeclampsia risk was evaluated 
by multivariate regression analysis, and the results 
were expressed as an odds ratio with a 95% 
confidence interval. p <0.05 was considered as 
statistical significance.
Results
The majority of the pre eclamptic women were in 
the age group of 20-29 years (62.0%). The 
majority of the preeclamptic women were 
multiparous (74.0%). More than half (58.0%) of 
the preeclamptic women had gestational age 
between 33-36 weeks. On the other hand 58% of 
the normotensive women had gestational age 37 
weeks or more.The majority (64.0%) of the 
preeclamptic women reported that their 
pregnancies were unplanned. The mean BMI, was 
significantly higher in preeclamptic women 
compared to normotensive women (Table I). Out 
of 50 PE patients, 27(54.0%) had PE with severe 
features and other 23(46.0%) had PE without 
severe features. 
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Table I Demographic and obstetric characteristics of the 
participants

Data were expressed as frequency (%) or 
Mean±SD, BMI: Body Mass Index, *Chi-square 
test or †independent sample t-test.

Serum calcium level (Mean±SD) in the 
preeclamptic women was found to be significantly 
lower in than the normotensive women (Table II). 
Twenty nine (58%) of the preeclampsia cases and 
six (12%) of the normotensive women recorded 
low total serum calcium concentrations (Table II). 
Table II Distribution of patients in preeclamptic group 
and normotensive according to serum calcium

Data were expressed as frequency (%) if not mentioned 
otherwise; *Chi-square test or †independent sample t-test. 
The mean difference of total serum calcium level 
between PE without severe features and PE with 
severe features were not significant statistically 
(p=0.995) (Table III).

Discussion
Our study demonstrated the mean serum total 
calcium level was lower in the preeclamptic group 
than in normotensive pregnancies.
More than half (58%) of the subjects in the 
preeclamptic group had low serum total calcium 
level compared to only 12% of the normotensive 
pregnant group.

Table III Pair-wise comparison ofmean serum calcium 
level among threegroups

Multivariate regression was used to estimate the 
effect of low serum calcium level on preeclampsia 
risk after adjusting for other potential covariates 
like parity, gestational ageand BMI. The result 
was presented in Table IV. On multivariate 
analysis, the odd ofhaving preeclampsia was 
almost eleven times higher among those 
participants with low total serum calcium level 
(OR 7.94, 95% CI2.63-23.90).
Table IV Multivariate logistic regression for the factors 
associated with preeclampsia 

Variables 	 Preeclamptic	 Normotensive	 p value
	 	 (n=50)	 (n=50)

Age group 	 	 	
	 <20 years 	 5(10.0)	 3(6.0)	 0.540*
	 20-29 years 	 31(62.0)	 36(72.0)	
	 30-39 years 	 14(28.0)	 11(22.0)	
Parity 	 	 	
	 0	 13 (26.0)	 19 (38.0)	 0.137*
	 1	 17 (34.0)	 20 (40.0)	
	 ≥2	 20 (40.0)	 11 (22.0)	
Gravida 	 	 	
	 Primi 	 13 (26.0)	 17 (34.0)	 0.383*
	 Multi 	 37 (74.0)	 33 (66.0)	
Gestational age 	 	 	
	 28-32 weeks	 11 (22.0)	 6 (12.0)	 0.001*
	 33-36 weeks	 29 (58.0)	 15 (30.0)	
	 ≥37 weeks	 10 (20.0)	 29 (58.0)	
Planning of pregnancy 	 	 	
	 Planned 	 18 (36.0)	 30 (60.0)	 0.016*
	 Unplanned 	 32 (64.0)	 20 (40.0)	
Antenatal checkup	 	 	
	 Regualr 	 24 (48.0)	 31 (62.0)	 0.159*
	 Irregular 	 26 (52.0)	 19 (38.0)	
BMI,kg/m2	 28.9±2.2	 27.7±1.8	 0.003†

Serum calcium 	 Preeclamptic	 Normotensive	 p value  
	 	 (n=50)	 (n=50)

Calcium level, mg/dl 	 	 	
	 Mean ±SD	 8.31±0.59	 9.14±0.48	 <0.001†

	 Range 	 6.90-9.40	 8.50-10.20	

Calcium status	 	 	
	 Low 	 29 (58.0)	 6 (12.0)	 <0.001*
	 Normal 	 21 (42.0)	 44 (88.0)	

Pair wise comparison	 Serumtotal calcium level, 	 p value*
	 mean±SD, inmg/ml
Normotensive vs. 
PE with severe features	 9.14±0.48 versus 8.29±0.61	 <0.001
Normotensive vs. 
PE without severe features	 9.14±0.48 versus 8.31±0.59	 <0.001
PE without severe features vs. 
PE with severe features	 8.31±0.59 versus 8.29±0.61	 0.995

*Independent sample t test.

Variables	 OR	 95% CI for OR	 p Value
	 	 Lower	 Upper	

Parity	 	 	 	
Primiparous	 Reference
Multiparous	 3.507	 0.869	 14.163	 0.078
Gestational age	 	 	 	
37weeks	 Reference	 	 	
33-36 weeks	 1.682	 0.323	 8.753	 0.537
28-32 weeks	 1.844	 0.484	 7.024	 0.370
BMI kg/m2	 0.963	 0.684	 1.356	 0.829
Serum calcium	 	 	 	
Normal	 Reference	 	 	
Low	 10.805	 2.982	 39.155	<0.001
Planning of pregnancy
Planned	 Reference	 	 	
Unplanned	 0.376	 0.099	 1.423	 0.150
Antenatal checkup	 	 	 	
Regular	 Reference	 	 	
Irregular	 1.204	 0.312	 4.643	 0.787

OR: Odds ratio; CI: Confidence Interval.
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The age range was divided into three categories 
for the preeclamptic group and 10% respondents 
were below 20 years, 62% were 20 to 29 years 
and about 28% were in 30 years and above. This 
age distribution of the preeclamptic women had a 
similarity with arecent study from Bangladesh,3 

where the majority of the patients (75%) were 
below 30 years. The distribution of age  of the 
cases in the present study was also comparable to 
the other studies conducted in and around our 
country.12,21,22 The present study showed no 
statistically significant difference in maternal age 
between normotensive and pre-eclampsia.
In the present study the mean serum total calcium 
level was 8.31±0.59 mg/dl for the  patient with PE 
and 9.14±0.48 mg/dl for those with normotensive 
pregnancy. The mean difference was found to be 
highly significant statistically. The finding  of the 
present study was in line with the previous study 
findings from Bangladesh, 11,12,22,23 where serum 
calcium level was significantly low in 
preeclamptic group of women compared to 
normotensive pregnant group. The results of the 
present study was also found similar to and 
supported by the study findings of other 
investigators from different countries.21,24 Most 
studies indicated that serum total calcium levels 
were significantly lower among the PE patients 
(Differences ranging from 0.30 to 1.95 mg/dL), 
though not necessarily reaching a state of low  
serum total calcium state. The exact serum total 
calcium levels of the case svary across studies, 
which is presumablyattributable to diverse food 
cultures, environmental factors or bioavailability.
In the present study, the relation between severity 
of PE and serum total calcium level was assessed 
and failed to demonstrate a significant mean 
difference of serum total calcium level between 
PE patients with severe features than the PE 
patients without severe features. Incontrast, 
Parveen et al. found the mean serum calcium was 
significantly lower in PE with severe feature 
compared to PE with mild feature and normal 
pregnantwomen.23 This difference between 
studies could be explained by the small sample 
size ofboth studies.
In our study, 58% of pregnancy with PE was 
associated with low serum calcium, whereas it 
was just 12% among the normal pregnancy. 
Similarly, in the study of Parveen et al. it was

described that 53.7% of pregnant women with PE 
was associated with hypocalcemia, where as it 
was just 12.5% among the normal pregnancy.23 It 
was found that, both the preeclamptic and 
normotensive groups were similar interms of the 
sociodemographic and clinical characteristics and 
thus eliminating most of the effect of covariates 
and confounding factors on serum total calcium 
level. However, the effect of serum total calcium 
level on PE was further adjusted for other 
potential confounders like gestational age and 
BMI. Finally, it was revealed that the odd of 
having PE was almost eleven times higher among 
those participants with low total serum calcium 
level (OR:7.94, 95% CI: 2.63-23.90) compared to 
the participants with normal serum total calcium. 
It was in agreement with the findings of 
Gebreyohannes et al. where on multivariate 
analysis, the odds of having PE was almost eight 
times higher among those participants with 
lowionized calcium level (OR7.5,95% CI2. 
388–23.608) and three times higher in those with 
low total serum calcium level (OR3.0, 95% 
CI1.024–9.370).25

The findings mentioned above in the present study 
and similar studies confirmed a significant 
relationship between serum calcium levels and the 
risk of developing PE. The data supported calcium 
deficiency could be a cause of PE. In contrast, 
some other investigators from Bangladesh as well 
as from other countries found that serum 
calciumin preeclamptic group did not differ 
significantly from the normal pregnant group.18-20 
It is possible that the differences in the findings 
may be attributed to not only differences in the 
methodof assay of serum calcium but also dietary 
habits and socio-economic status would be 
influencial. The dietary history of the participants 
in this study was, however, notelucidated. 
Additionally, differences in sample size may also 
account for the observed differences in findings
Limitations 
The present study had few limitations. As the 
samples were selected conveniently from a single 
tertiary-level hospital, the results might not be 
generalized to the whole population. Another 
limitation was the late gestation age at sampling 
across the two groups in most cases. Information 
regarding dietary intake was absent. The serum 
total calcium status of the participants was
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measured at the same time as the PE status. So, 
the temporal association between these two 
variables needed to be explained by future 
prospective studies.

Conclusions
This study demonstrated an association of low 
serum total calcium levels and preeclampsia. 
So, serum total calcium level may have an role in 
the pathogenesis of PE.  

Recommendations
Early identification of hypocalcaemia and 
supplementation of calcium to pregnant women 
may help reduce the incidence and complications 
of PE. 
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