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Introduction

H ypertensive disorders of pregnancy are among the most 
frequent and adverse outcomes of pregnancy worldwide.1 
Hypertensive disorders of pregnancy include chronic hy-

pertension, chronic hypertension with superimposed preeclamp-
sia, gestational hypertension, as well as two main important forms 
of Hypertensive disorders, including: preeclampsia and eclamp-
sia.2 Preeclampsia and eclampsia are associated with higher rates 
of maternal, fetal and infant mortality and morbidity.3 

The World Health Organization (WHO) estimates that pre-
eclampsia is directly responsible for 10% of direct maternal mor-
tality in Asia.4 Asian women with preeclampsia have worse preg-
nancy outcomes than others.5

Preeclampsia is related to adverse physical and emotional preg-
nancy outcomes such as, renal necrosis, pulmonary edema, he-
patic rupture, Hemolysis, Elevated Liver Enzymes and Lowered 
Platelets syndrome, stroke, anxiety and depression.3,6,7 Changes in 
maternal characteristics, such as maternal age and pre-pregnancy 
obesity have increased the prevalence of preeclampsia.8 Ethnicity 
could be a risk factor for developing preeclampsia.9  The preva-
lence of preeclampsia appeared to have a strong variation in dif-
ferent countries.10 The prevalence of preeclampsia was reported as  
3.4% in the United States,11 8.9% in Brazil,12 3.3% in Australia,13 

12% in Bangladesh,14 3.2% in India,15 and 4.7% in Thailand.16 
Prediction methods and treatments of preeclampsia have declined 

the prevalence of eclampsia.8 Nowadays eclampsia is rare in devel-
oped countries, however, it is still happening in developing countries 
and its mortality in these countries has been reached to 15%.17 Mater-
nal deaths of preeclampsia mainly result from eclampsia. Compared 
to women with preeclampsia, women with eclampsia have more 
stillbirths, cesarean section and ICU admissions. Also, neonates have 
more respiratory distress syndrome and lower birth weights.18,19 Ec-
lampsia prevalence was reported 0.08% in the United States,18 0.02% 
in the United kingdom,19 0.03% in Qatar,20 and 1.03% in the India.15

Several studies have investigated the prevalence of preeclamp-
sia and eclampsia in different parts of Iran, which have indicated 
different results. Therefore, this meta-analysis was conducted to 
estimate the overall prevalence of preeclampsia and eclampsia 
among the Iranian pregnant population.

Methods

Review Registration
This study has been registered in the international prospec-

tive register of systematic reviews (PROSPERO) as number 
CRD42013005973, available online from: URL: http://www.
crd.york.ac.uk/PROSPERO_REBRANDING/display_record.
asp?ID=CRD42013005973.

by ongoing development of hypertension and proteinuria after 20 
-

vulsions superimposed on the preeclampsia.3,21
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 Searching
Major electronic databases were searched using the mesh terms 

of Prevalence, incidence, preeclampsia, and Iran. The international 
databases searched as follows: PubMed (January 1950 to August 
2014); Scopus (January 1973 to August 2014); and Science Direct 
(January 1823 to August 2014). In addition, the following national 
databases were searched: Science Information Database (up to 
August 2014); MagIran (up to August 2014); and IranMedex (up 
to August 2014).

In order to obtain additional literatures, the reference lists of all 
included studies were scanned. The authors of the included stud-
ies were contacted as needed. The following conference databases 
were searched for unpublished data until August 2014:

The International Society for the Study of Hypertension in 
Pregnancy; available from: isshp.org/pageguidelines

The Preeclampsia Foundation; available from: URL: www.
preeclampsia.org/the-news/events 

Pre eclampsia-International Conferences; available from: URL: 
www.conferenceseries.com/pre-eclampsia.php 

The 2014 Pregnancy Summit; available from: URL: https://
www.regonline.co.uk/builder/site/Default.aspx?Event 

Inclusion and exclusion criteria
All descriptive, cross-sectional, prospective or retrospective co-

hort studies, in which the prevalence or cumulative incidence of 
preeclampsia in the hospitals of Iran was reported, were retrieved 
regardless of publication date and language. Due to the short du-
ration of pregnancy, the “prevalence or cumulative incidence” of 
preeclampsia was considered as the “prevalence” of preeclampsia. 
However, based on the design of the included studies, the preva-
lence and cumulative incidence of preeclampsia and eclampsia 
were reported separately. Cross-sectional studies were used to 
determine preeclampsia and eclampsia prevalence and prospec-
tive or retrospective cohort studies to preeclampsia and eclampsia 
cumulative incidence. The Iranian pregnant population was con-
sidered as the study population, regardless of age. The primary, 
secondary, and tertiary outcomes of interest were the prevalence 
of preeclampsia, eclampsia, and the cumulative incidence of pre-
eclampsia and eclampsia, respectively. Case-control, randomized 
clinical trial and quasi-experimental studies were excluded.

Data collection and validity assessment
Two authors (RKh and BO) independently screened the title and 

abstract of the retrieved studies and reviewed the full texts to ex-
tract studies that met the inclusion criteria of this meta-analysis. 
The authors were not blinded to the names of the studies’ authors 
and journals. Any disagreements were resolved by judgment with 
a third author (ZCh). The percent agreement of the two authors was 
97% and the Kappa statistics for checking reliability was 78.3%. 
The variables that were extracted for data analysis included publi-
cation author, year, province, study design, parity, total number of 
participants, number of outcomes, age and gestational age.

Seven selected items from the recommended checklist of 
STROBE22 were used for assessing the quality of studies. These 
items included: 1) present key elements of the study design; 2) 

give the eligibility criteria; 4) explain how the study sample was 
arrived at; 5) describe the setting, locations, and relevant dates; 6) 
give sources of data and details of methods of assessment (mea-

surement); 7) and describe all statistical methods. The studies 

intermediate quality if they did not achieve one criterion, and as 
low quality if they did not achieve more than one criterion.

Heterogeneity and publication bias 
Statistical heterogeneity was assessed with Chi-square test, in-

consistency through studies results with I-square statistic, and 
between-study variance with tau-square statistic.23,24 Also, Begg 
and Egger statistical tests were used to assess publication bias 
measurably.25,26 The sources of heterogeneity were found using 
meta-regression based on our prior knowledge of effective factors 

Review manager 5,27 and Statistical software Stata 11 (Stata 
Corp, College Station, TX, USA) were used for data analysis. 
Meta-analysis was performed to obtain summary measures of 
“prevalence” or “cumulative incidence” of preeclampsia and ec-
lampsia in the Iranian pregnant population. Data were analyzed 
and the results were reported using a random-effects model with 

28

Results

Description of the studies
We retrieved 1118 studies up to August 2014, including 726 refer-

ences through searching international electronic databases, 380 refer-
ences through searching national electronic databases, 10 references 
through checking reference lists, and two references through person-
al contact with the study authors. Of 1118 retrieved references, 92 
references were excluded because of duplication, 962 references did 
not relate to the objective of this review, and 28 references did not 
meet the eligibility criteria (Figure 1). Eventually, we included 36 
studies, which reported the prevalence of preeclampsia in the meta-
analysis29–64 that involved 132,737 participants with the mean age of 
25.83 years. Among 132,737 participants, 4360 had preeclampsia. 
Also, six studies of these studies reported the prevalence of eclamp-
sia,29,32,52,56,59,60 which involved 47,833 participants with a mean age 
of 26.38 years of which 49 had eclampsia (Table 1). 

Estimated prevalence of preeclampsia and eclampsia
The total prevalence of Preeclampsia among Iranian pregnant 

women was 0.05 (95% CI: 0.05, 0.06). The prevalence of pre-
eclampsia was 0.04 (95% CI: 0.03, 0.05) during 1996 to 2005. 
However, it increased during subsequent years and reached 
to 0.05 (95% CI: 0.04, 0.06) during 2005 to 2010 and to 0.07 
(95% CI: 0.04, 0.09) during 2010 to 2013. The prevalence of pre-
eclampsia in cross-sectional studies was 0.04 (95% CI: 0.03, 0.05) 
and in prospective or retrospective cohort studies was 0.07 (95% 
CI: 0.05, 0.08) (cumulative incidence of preeclampsia in Iran) 
(Figures 2 and 3).

The overall prevalence of eclampsia among Iranian women was 
0.23% (95% CI: 0.12%, 0.33%) or 2.3 cases in 1000 women. The 
prevalence of eclampsia was 0.30% (95% CI: 0.15%, 0.45%) 
during 1996 to 2005. Contrary to the preeclampsia prevalence, 
the eclampsia prevalence decreased during subsequent years and 
reached to 0.14% (95% CI: 0.13%, 0.15%) during 2005 to 2010 
and to 0.01% (95% CI: 0.01%, 0.01%) during 2010 to 2013. The 
prevalence of eclampsia was evaluated just in cross-sectional 
studies and in the mixed population of multipar and nullipar 
women (Table 2).
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Quality of the studies 
The studies were divided into three categories based on the 

quality of reporting using the STROBE checklist as follows: 13 
studies (36.11%) had high quality; 13 studies (36.11%) had in-
termediate quality, and 10 studies (27.78%) had low quality. The 
prevalence of preeclampsia was estimated based on the different 
qualities of the studies. However, the prevalence of preeclampsia 
was not differed based on these quality categories; the 95% con-

-
ies. The prevalence of eclampsia was overestimated by the studies 
with low quality (Table 2).

Heterogeneity and publication bias
There was considerable heterogeneity among the included stud-

ies, so that the result of the Chi-square test for heterogeneity was 
P < 0.001). In addition, the I-square statistic 

-
erogeneity, tau-square statistic was very small (tau2 = 0.0004 for 
preeclampsia and 0.0177 for eclampsia). In order to decrease the 
heterogeneity, studies were divided into subgroups by province 
and year. However, heterogeneity was not reduced. 

The results of statistical tests for publication bias, including 
-

cant (Ps < 0.001). In addition, the results of these tests for eclamp-
Ps = 0.004). These results proved 

the presence of publication bias.

iscussion

The result of this review showed that the prevalence of pre-

eclampsia in pregnant women was 5% and had increasing growth 
in recent years. Also, the prevalence of eclampsia was 0.23% and 
had declining growth in recent years. Therefore, this study sup-
ports the prevalence of preeclampsia increase and the prevalence 
of eclampsia decrease in the world.8 The increasing prevalence of 
preeclampsia should be considered as a serious warning that threat 
maternal, fetal and infant’s health in the near future and should 
be focused by special attention particularly by policy makers and 
health planners who plan preventive and controlling programs.

Based on the design of the studies in meta-analysis, the cumula-
tive incidence and prevalence of preeclampsia was reported as 7% 
and 4% respectively. Consistent with results of this study, WHO 
estimates that 7 to 8 percent of women aged 14 to 59 years devel-
op preeclampsia in the East Mediterranean Region Organization 
(EMRO), the region where Iran is located in.65 The prevalence 
rate of preeclampsia in this study was lower than the cumula-
tive incidence, which may be shown the effective management 
of preeclampsia without prevention of it. Another reason could 
be the short duration of pregnancy and the disease. The overall 
prevalence of preeclampsia was 5%. Consistent with this study, 
the global prevalence of preeclampsia is reported 4.6%.66 This 

-
-

tion of preeclampsia, hypertension with either proteinuria or one 
or more severe feature, the prevalence of preeclampsia would 
be estimated higher.67 The overall prevalence of eclampsia was 
0.23%. Women in the industrial countries have a 0.02% – 0.08% 
chance of developing eclampsia compared with a 0.16% – 0.69% 
for women in less industrial countries.8 Therefore, the prevalence 
(0.23%) is higher than industrial countries and is similar to less 
industrial countries.

Figure 1.  
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There was strong evidence of heterogeneity among the results 
of the included studies based on the P-value of Chi-square test 
and large I-square statistic. Some of the observed heterogene-
ity could be attributed to the large number of the studies (36 
studies) and large sample sizes (132,737 participants) included 
in the meta-analysis. Because when the sample size is small, 
the power of the Chi-square test is low. In contrast, when the 
sample size is high like this study, the test has high power for 
detecting a small measure of heterogeneity that may be clini-
cally unimportant.24 Another reason could be the existence of 

Also, high quality studies had a lower I-square statistic than 
low or intermediate quality studies (91% vs. 97%) that could be 
shown the effect of the quality on the homogeneity of the study 
results. The prevalence of eclampsia in low quality studies was 

-
geneity, the tau-square statistic was very small. The reason may 
be that between-studies variance was low and within-studies 
variance was high.68 

Limitations
There were several limitations in this study. First, only 36% of 

the included studies had high quality; which may increase the pos-
sibility of the information bias. Second, no study had been used 

-
lence rate of it.67 Third, a considerable proportion of the studies 
was conducted in Tehran (17/36), which may raise the possibility 
of selection bias. 

In conclusion, the preeclampsia prevalence has been increasing 
in recent years, while the eclampsia prevalence has been decreas-
ing during the same years. It seems that, in the future, preeclamp-
sia and its associated complications will become a serious public 
health problem in Iran. This issue should be the focus of special 
attention of policy makers. In addition, despite many studies had 
been implemented aiming the prevalence of preeclampsia and ec-

-
erogeneity between the results. Therefore, it seems that a national 
survey is needed to estimate the exact prevalence of preeclampsia 

Figure 2. 
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Figure 3. 

Preeclampsia
P-Value

Eclampsia
P-Value

Prevalence 95% CI Prevalence (%) 95% CI

Quality of the studies
High 0.05 0.05, 0.06 < 0.001 0.15 0.13, 0.18 < 0.001
Intermediate 0.05 0.04, 0.07 < 0.001 0.21 0.03, 0.40 0.023
Low 0.05 0.04, 0.06 < 0.001 0.42 0.40, 0.44 < 0.001

Year of the studies 
1996–2005 0.04 0.03, 0.05 < 0.001 0.30 0.15, 0.45 < 0.001
2005–2010 0.05 0.04, 0.06 < 0.001 0.14 0.13, 0.15 < 0.001
2010–2013 0.07 0.04, 0.09 < 0.001 0.01 0.01, 0.01 < 0.001

Location of the studies
Tehran 0.05 0.05, 0.06 < 0.001 0.16 0.15, 0.18 < 0.001
Other cities 0.05 0.04, 0.06 < 0.001 0.24 0.12, 0.36 < 0.001

< 0.001
Cross-sectional (prevalence) 0.04 0.03, 0.05 < 0.001 0.23 0.12, 0.33
Prospective or retrospective 
cohort (cumulative incidence) 0.07 0.05, 0.08 < 0.001 - - - - - - - - -

Parity of the mothers < 0.001
Nullipar 0.06 0.04, 0.09 < 0.001 - - - - - - - - -
Multipar and nullipar 0.05 0.04, 0.06 < 0.001 0.23 0.12, 0.33 - - -

Table 2.
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and eclampsia in the country. Moreover, the establishment of a 
surveillance of risk assessment system during pregnancy in Iran 
could provide valuable estimations on the prevalence of maternal 
and child health problems such as preeclampsia and eclampsia.69  
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