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Background: Preeclampsia is a multifactorial pregnancy-related disorder that poses significant 
risks to both maternal and fetal health, particularly in resource-limited settings. The relationship 
between serum calcium levels and the development of preeclampsia remains inadequately 
understood. This study investigates the association between blood calcium concentrations and the 
pathogenesis of preeclampsia among pregnant women in Pakistan. Methods: This comparative 
cross-sectional study was conducted in the Departments of Obstetrics and Gynaecology, Pakistan 
Air Force Hospital Kamra and Pakistan Air Force Hospital Islamabad, between December 2023 and 
May 2024. A total of 107 women diagnosed with preeclampsia and 105 normotensive pregnant 

women, matched for age and parity, were enrolled. Data collection included structured 
questionnaires, clinical examinations, and biochemical assessment of serum calcium using a 
spectrophotometric method. Statistical analyses were performed using SPSS version 23, with a 
significance threshold set at p<0.05. Results: Women with preeclampsia demonstrated significantly 
lower mean serum calcium levels (1.83±0.51 mmol/L) compared with the control group (2.28±0.18 
mmol/L, p<0.01). Additionally, the preeclampsia group exhibited higher body mass index, systolic 
blood pressure, and diastolic blood pressure. Hypocalcemia was observed in 41.12% of women with 
preeclampsia, compared to 6.67% in the control group (p = 0.01). Conclusion: Reduced serum 
calcium levels may serve as a potential biomarker for preeclampsia. Routine monitoring of calcium 
status could aid in predicting the onset and severity of the condition. Early identification and 
management of hypocalcemia may contribute to improved outcomes for pregnant women at risk of 
hypertension-related complications. 
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INTRODUCTION 
Preeclampsia is a progressive pregnancy-related disorder 
that can lead to serious maternal and neonatal 
complications.¹ According to the World Health 
Organization, preeclampsia is a major contributor to 
morbidity and mortality among mothers and infants, 
particularly in low-resource settings.² Globally, the 
condition affects approximately 5–14% of pregnancies, 
with prevalence rates rising to 4–18% in less developed 
regions.³,⁴ The burden is more pronounced in these areas 
due to nutritional deficiencies, which place both mothers 
and their unborn children at heightened risk.⁵ 

The pathogenesis of preeclampsia is thought to 
involve impaired endothelial function and abnormal 
placental perfusion.⁶ During pregnancy, maternal 
physiology supplies 50–330 mg of calcium daily to 
support fetal bone development.⁷ This increased demand 
is met primarily through enhanced intestinal absorption 
rather than increased dietary intake.⁸ Although the precise 

etiology of preeclampsia remains unclear, defective 
placental vascular remodeling may result in reduced 
placental blood flow.⁹,¹⁰ This insufficiency can trigger the 
release of pathogenic factors into maternal circulation, 
leading to hypertension and associated clinical 
manifestations. Contributing risk factors include obesity, 
diabetes, hypocalcemia, advanced maternal age, and 
occupational stress.¹¹,¹² 

Several studies have examined the role of 
calcium in the development and prevention of 
preeclampsia, though findings remain inconclusive.13‒15 
Normal serum calcium levels range between 2.2–2.6 
mmol/L (8.6–10.3 mg/dL), with hypocalcemia defined as 
levels below 2.2 mmol/L (<8.6 mg/dL).¹⁶,¹⁷ Some 
investigations report significantly lower calcium 
concentrations in women with preeclampsia compared to 
normotensive pregnant women,17‒19 while others have 
found no such association5,20. Mechanistically, calcium 
may influence vascular tone by reducing the synthesis of 
vasodilatory mediators and enhancing the activity of 
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vasoconstrictive agents.21,22 Given calcium’s critical role 
in maternal physiology, alterations in its levels during 
pregnancy may increase susceptibility to preeclampsia. 

Despite global interest, there is limited regional research 
addressing the relationship between calcium status and 
preeclampsia. Therefore, the present study aims to 
investigate the association between serum calcium levels 
and the development of preeclampsia among pregnant 
women in Pakistan. 

MATERIAL AND METHODS 

The research took place in the Obstetrics and Gynecology 
Departments of Pakistan Air Force Hospital, Kamra and 
Pakistan Air Force Hospital, Islamabad from December 
2023 till May 2024. These hospitals cater to military and 
civilian populations in Pakistan and offer comprehensive 
healthcare services. 

We studied 107 pregnant women with 
preeclampsia and single babies, past 20 weeks of 
pregnancy, who were not using any sort of multi-vitamin 
/ mineral supplements. For comparison, 105 pregnant 
women with normal blood pressure from the prenatal 
care clinic participated. This was a comparative cross-
sectional study. We gathered personal and pregnancy-
related information through a detailed questionnaire. 
Participants agreed to health checks, including blood 
pressure, body measurements, and body mass index. We 
tested their urine for protein using a dipstick test on a 
clean sample. Blood was drawn to measure calcium 
levels, using a spectrophotometric method. Data was 
collected in Microsoft Excel® and then analyzed with 
SPSS® version 23. Continuous variables were described 
as mean±SD while categorical variables were described 
as frequencies and percentages. The continues data was 
validated for normal distribution by applying Shapiro–
Wilk test and for normally distributed data Student’s t-test 
to compare average values, considering p<0.05 as 
significant. 

RESULTS 

In the study, 107 pre-eclamptic women and 105 healthy 
controls were analyzed. Among the pre-eclamptic 
women, 54.21% were aged 19‒25 years and 45.79% 

were aged 25 years or older. In the control group, 52.38% 
were aged 19‒25 years and 47.62% were aged 25 years 
or older. The mean gestational age was 34.32±3.88 weeks 
for the pre-eclamptic group and 36.2±4.12 weeks for the 
control group, with no significant difference (p=0.21). 

Regarding parity, 71.96% of pre-eclamptic 
women were primigravida, 15.89% had up to two 
children, and 12.15% had more than two children. In the 
control group, 70.48% were primigravida, 17.14% had 
up to two children, and 12.38% had more than two 
children. For the number of children alive, 15.89% of pre-
eclamptic women had up to two children and 12.15% had 
more than two children, while 17.14% of controls had up 
to two children and 12.38% had more than two children. 

Low serum calcium was observed in 41.12% of 
pre-eclamptic women compared to 6.67% of controls, 
with a significant difference (p=0.01). The mean serum 
calcium level was significantly lower in the pre-
eclamptic group (1.83±0.51 mmol/L) compared to the 
control group (2.28±0.18 mmol/L), with p<0.01. (Table-
1). 

The mean height was 1.58±0.06 m  in pre-
eclamptic patients and 1.59±0.02 m in controls, with no 

significant difference (p=0.60). The pre-eclamptic group 
had a significantly higher mean weight (69.31±7.21 kg) 
compared to the control group (61.22±6.58 kg, p<0.001). 
The mean BMI was also significantly higher in the pre-
eclamptic group (30.29±4.20 kg/m2) than in controls 
(26.12±4.88 kg/m2, p<0.001).  

The mean systolic blood pressure in the pre-
eclamptic group was 160.21±20.20 mmHg, significantly 
higher than the control group's mean of 105.78±10.21 
mmHg (p<0.001). Similarly, the mean diastolic blood 
pressure was significantly higher in the pre-eclamptic 
group (110.28±18.88 mmHg) compared to the control 
group (75.29±6.35 mmHg, p<0.001). 

Regarding urinary protein levels, 52 of pre-
eclamptic patients had 3+ urinary protein, 55 had 2+, and 
none had 1+ or no detectable protein. In contrast, all 
control patients had no detectable urinary protein. 
Whereas in control group only 7 had 1+ protein   (Table-
2). 

 
Table-1: Demographic and clinical features of study population 

Variables Pre-eclamptic women Healthy Controls p value 
Age N (total 107) % N (total 105) %  
19-25 years 58 54.21 55 52.38 

0.898 
25+ years 49 45.79 50 47.62 
Gestational age (wks) 34.32±3.88  36.2±4.12  0.21 
Parity 
Primigravida 77 71.96 74 70.48 

0.966 upto 2 17 15.89 18 17.14 
More than 2 13 12.15 13 12.38 
No. of children alive 
upto 2 children 17 15.89 18 17.14 

0.01 more than 2 children 13 12.15 13 12.38 
Low serum calcium  44 41.12 7 6.67 
mean±SD serum calcium 1.83±0.51  2.28±0.18 <0.01 
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Table-2: Laboratory and anthropometric data of study participants 
Parameters Pre-eclamptic patients (n=107) Mean±SD Controls (n=105) Mean±SD p-value 
Height (m) 1.58±0.62 1.59±0.23 0.60 
Weight (kg) 69.31±7.21 61.22±6.58 <0.001 
BMI (kg/m2) 30.29±4.2 26.12±4.88 <0.001 
Systolic Blood Pressure mmHg) 160.21±20.20 105.78±10.21 <0.001 
Diastolic Blood Pressure (mmHg) 110.28±18.88 75.29±6.35 <0.001 
Urinary protein 
3+ 52.00 0  
2+ 55.00 0  
1 + 0.00 07  
Nil 0.00 98  

 

 

DISCUSSION 

Pre-eclampsia, a disorder with several proposed 
causes, was the focus of this study of 212 participants. 
Most were first-time pregnant women in both groups, 
matched by age and number of pregnancies. The 
condition is more common in first pregnancies. The 
study group had higher weights and body mass 
indexes (BMIs) than the control group, which another 
research confirms.23,24 These studies link being 
significantly overweight during pregnancy with a 
higher chance of pre-eclampsia and related 
complications. 

In contrast to some findings where pregnant 
women with normal blood pressure had higher BMIs5, 
our study found higher BMIs in the pre-eclampsia 
group. The average systolic blood pressure 
(160.21±20.20 mmHg) and diastolic blood pressure 
(110.28±18.88 mmHg) were much higher in the pre-
eclampsia group compared to the normotensive group 
(105.78±10.21 mmHg and 75.29±6.35 mmHg, 
respectively), which is in line with Agu et al. and Sethi 
et al.'s research.17,25 

This study found an association between low 
serum calcium and pre-eclampsia. The mean calcium 
concentration was significantly lower in women with 
pre-eclampsia (1.83±0.51 mmol/L) than in 
normotensive women (2.28±0.18 mmol/L), showing a 
significant difference (p<0.01). This aligns with Agu 
and Okeudo’s work, which also connected low 
calcium with pre-eclampsia.17 Similar findings appear 
in another research.8,11,22,26 Some studies, such as that 
of Ugwuja et al., found no significant difference in 
calcium levels between the two groups.20 These results 
suggest that insufficient calcium might play a role in 
causing pre-eclampsia. Calcium is vital for many body 
functions, including cell work, muscle movement, cell 
life cycle, and nerve operations, especially during 
pregnancy. 

CONCLUSION 

Serum calcium may be a useful indicator in pre-
eclampsia. Routine measurement could help predict 
the onset and severity of the condition, and early 
identification and correction of hypocalcaemia may 

benefit women with hypertensive disorders of 
pregnancy. These findings support the case for routine 
serum calcium monitoring in antenatal care. 
Study limitations 
The study has several limitations. The relatively small 
sample size may limit the generalizability of the 
findings to a broader population. The study did not 
comprehensively assess the participants' dietary 
intake, which could affect serum calcium levels. The 
cross-sectional nature of the study limits the ability to 
establish causality between hypocalcemia and 
preeclampsia. Absence of longitudinal data prevents 
the assessment of changes in serum calcium levels 
over the course of pregnancy and their impact on 
preeclampsia development. Additionally, potential 
confounding factors such as genetic predispositions, 
lifestyle factors, and other medical conditions were not 
controlled for in the analysis. 
Recommendations: To improve calcium status 
among pregnant women, it is recommended to 
implement dietary calcium fortification in commonly 
consumed foods such as flour or milk. Additionally, 
routine calcium supplementation should be provided 
through antenatal care programs, particularly in 
populations with known dietary insufficiency. Public 
health campaigns promoting calcium-rich diets and 
regular screening during pregnancy can further help in 
preventing complications such as preeclampsia, low 
bone mineral density, and fetal growth restriction. 
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