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The Effects of Calcium Supplementation on the Incidence of Preeclampsia 
on Pregnant Women in Developing Countries

Nura Sobhanian, MS IV

Results

The table and graph shown illustrate the 9 studies that 
were included in this review and the blood pressure 
measurements obtained from the experimental group 
and control group in each study. Table 1 shows the 
country where each study took place, the year the 
study was published, and the number of participants in 
each group. Figure 3 displays the odds ratios that were 
calculated based on the outcome of preeclampsia or 
no preeclampsia in each group. The mean OR among 
the studies was .46 with a 95% CI of (.28, .76). The 
study by Villar in 2006 had an OR that was consistent 
with the null. In the study by Wanchu in 2001, the OR 
was 1.43 for the intervention group and there were 9 
subjects in the experimental group with preeclampsia 
compared to 8 in the control group.

Abstract

Preeclampsia is one of the most common pregnancy 
complications in lower income countries. It can evolve into 
eclampsia if not treated, which leads to maternal death. 
Preeclampsia is a global issue; however, the incidence is 
seven times higher in lower income countries. Calcium 
supplementation has been thought to play a role in the 
reduction of preeclampsia in pregnant women and act as 
a method of early detection. The purpose of this project 
was to determine whether this intervention reduces the 
incidence of preeclampsia in pregnant women in low and 
middle income countries. In order to do this, we examined 
existing data on calcium supplementation as well as 
clinical trials through Pubmed searches. Each study 
examined was performed in a low or mid income country, 
and compared with women in that area who did not 
receive the intervention. The results of this project do 
indicate a decrease in the incidence of preeclampsia with 
calcium supplementation.

The data below demonstrates that calcium 
supplementation did lower the incidence of preeclampsia 
in the experimental groups as compared to the control 
groups. The strength of this review can be questioned by 
the variation of sample sizes in each study. Studies such 
as Wanchu, Herrera, and Niromanesh had smaller 
sample sizes, which reduces the power of the study. 
There was also the issue of women who were lost to 
follow up in the studies. In the Purwar study, 11 women 
were lost to follow up, which could have affected results. 
Studies in this review did not use similar doses of 
calcium, as described in Table 1. The current WHO 
recommendations state that in populations with lower 
calcium intake, calcium supplementation is 
recommended to reduce the risk of pre-eclampsia. It 
recommends 1.5g- 2.0g of calcium per day. The 
recommendation is labeled “strong” with moderate 
evidence to support it based on a Cochrane review that 
included 13 randomized controlled trials. It was found to 
have a risk reduction of 81% for women at high risk of 
preeclampsia. This review included 9 of the 13 Cochrane 
review studies based on the aforementioned inclusion 
and exclusion criteria (the other 4 were excluded based 
on country of study and year of study). The WHO 
recommendations do not elaborate on the timing of 
calcium supplementation and or its dosing regimen. As 
described in Table 1, some studies gave calcium in one 
dose, or in 2-3 doses throughout the day. The question 
of an optimal regimen of calcium should be investigated 
in future studies. Most studies began calcium 
supplementation at or before 20 weeks of gestation. The 
exception to this were Niromanesh and Herrera; 
supplementation was initiated in the third trimester. This 
also raises the question of timing of calcium 
supplementation and if it is more effective as a 
preventative measure in the second or third trimester of 
pregnancy. Future studies should investigate whether 
timing of calcium supplementation affects the incidence 
of preeclampsia. 
Calcium supplementation through capsules may not be 
feasible for these women during their pregnancy. 
Instead, routine antenatal supplementation of women of 
reproductive age, as well as education of calcium 
supplementation during the reproductive years could be 
implemented. Maternal health and mortality are part of 
the eight millennial development goals that the UN 
strived to accomplish by 2015. The current WHO 
recommendations, as well as the results of this review 
indicate a need for calcium supplementation for women 
in developing countries. 

Discussion and Conclusions

Methods

The inclusion criteria for studies included in this review 
are clinical trials that have been conducted in the last 3 
decades. Clinical trials must take place in a low or mid 
income country, and pregnant women must be the 
subjects in each study. Exclusion criteria include 
studies hat do not involve pregnant women as the 
subjects, studies that have been conducted earlier than 
the last 3 decades, and other systematic reviews. 
Systematic reviews and other reviews relevant to our 
research question will be referred to as a reference in 
other aspects of the review. 
A total of 30 clinical trial studies populated with the 
MESH terms "Pre-Eclampsia"[Mesh]) AND 
"Calcium"[Mesh]. A total of 72 clinical trial studies 
populated with the MESH and search terms "Pre-
Eclampsia"[Mesh]) AND calcium. The search terms 
“preeclampsia and calcium” yielded 86 clinical trials. 
“Preeclampsia [MESH] and calcium supplementation” 
yielded 129 results total. Abstracts were reviewed and 
studies were deemed applicable to this review if they 
met the aforementioned criteria. The primary outcome 
of these studies were the blood pressure 
measurements that were taken in the control and 
experimental groups. Table 1 indicates the 
characteristics of each study included in the review. 

Introduction

Preeclampsia is a well-known disease, however its exact 
etiology remains unclear. The uterine artery must undergo 
physiologic changes in order to accommodate for an 
increase in blood flow in pregnancy. In pre-eclampsia, this 
does not occur. See Figure 1 for criteria of preeclampsia 
diagnosis. Untreated preeclampsia can lead to full 
eclampsia, which is characterized by recurrent seizures, 
and possible coma. 
Low calcium is thought to play a role in the pathogenesis of 
preeclampsia. Low calcium can stimulate the release of 
hormones such as parathyroid hormone and renin that 
result in smooth muscle vasoconstriction, leading to 
increased blood pressure. It is thought that calcium 
supplementation would then inhibit this release of 
parathyroid hormone. Countries with low calcium intake are 
found to have high rates of preeclampsia. Due to this,
calcium supplementation could be a preventative measure 
in the incidence of preeclampsia in these countries. More 
specifically, countries that have high rates of preeclampsia 
and low calcium intake are mostly “low income” and “middle 
income” countries. A “low income country” is defined as a 
country with gross national income (GNI) of ~$1,050 or 
less, and a “middle income country” has a GNI of between 
$1,050-$12,740.  It is estimated that the average intake of 
calcium is 344mg/day in low income countries, as 
compared to 850 mg/day in mid to high income countries. 
In these low and middle income countries, around 25% of 
maternal deaths are associated with hypertensive disorders 
of pregnancy. Women in these countries are more likely to 
become pregnant more often due to barriers of care and 
barriers to contraception. Additionally, pregnant women in 
these areas may not be aware of preeclampsia, its clinical 
signs, and its complications. Women who develop 
preeclampsia have little time to prevent it - by the time they 
have symptoms they must seek immediate treatment to 
prevent progression to eclampsia. 
This review will review the current literature to determine if 
daily calcium supplementation has a protective effect on the 
incidence of preeclampsia in these low calcium areas. 

Figure 3: Odds ratios of each study based on
blood pressure measurements.

Table 1: Studies that were included in this review.
Each column shows the year, number of
participants, and participants that had pre-
eclampsia in each group.
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Study Name Country Year
Number of 
Participants

Pre-clampsia
Present in 
Intervention

Pre-eclampsia 
Present in 
Control

Amount of Calcium
Given Per Day Length of Study

Belizan Argentina 1991
Control: 588
Intervention: 579 15 30 2g started before 20 weeks 

Herrera Colombia 1995
Control: 45
Intervention: 44 4 16

600mg calcium, not 
specified if

elemental or calcium 
carbonate calcium given at 28-32 weeks until delivery

Hofmeyr South Africa 2008
Control: 362
Intervention: 346 11 16 1.5g calcium carbonate

calcium given before 20 weeks, last sample 
done at 35 weeks 

Wanchu India 2001
Control: 50
Intervention: 50 9 8

2g calcium carbonate 
given 

as four 500mg tablets
women recruited before 20 weeks and 

given until delivery 

Purwar India 2010
Control: 103
Intervention: 98 2 11 2g calcium carbonate

women recruited before 20 weeks and 
given until delivery 

Kumar India 2009
Control: 290
Intervention: 262 11 30

2g calcium, not specified 
if

elemental or calcium 
carbonate

women recruited at 12-25 weeks gestation 
and given until delivery

Villar multicity 2006
Control: 4157
Intervention: 4186 171 186 1.5g calcium carbonate

women recruited before 20 weeks and 
given until delivery 

Niromanesh Iran 2001
Control: 15
Intervention: 15 1 7 2g elemenal calcium calcium given at 28-32 weeks until delivery

Taherian Iran 2002
Control: 330
Intervention: 330 13 33

500mg calcium 
carbonate

calcium given at 20 weeks and given until 
delivery 

What is Preeclampsia?

A complication of pregnancy that results in high blood pressure and 
damage to another organ

Criteria for Diagnosis:

- BP > 140/90 at two separate times

- proteinuria > 300mg in a 24 hr urine specimen, OR 
- platelet count < 100,000

- creatinine > 1.1

- liver enzymes 2x normal

- visual changes, neurological symptoms

- pulmonary edema

Figure 1: Diagnostic criteria for preeclampsia

Figure 2: Red dots indicate the countries that were
included in this review. Yellow dots identify regions
with calcium intake less than 700mg/day.
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