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Abstract 

Background: Maternal death is a key qualitative reliable index of a nation’s economic development. 

The present research aims to investigate causes of maternal mortality in Iran.  

Materials and Methods: A systematic review of the following databases led us to find the target 

articles: Medline (via PubMed), Science Direct, CINAHL, CINAHL (EBSCO), Scopus, Web of 

Science, SID, ISC, Magiran, and Google Scholar. The key terms searched for were: pregnancy, 

childbirth, mother’s mortality, pregnancy side effects, Iran. The search was done in two languages, 

English and Persian. The operators used were AND, NOT, OR which led us to find related articles.  

Results: A review of the 19 articles indicated that the main direct causes of mortality were 

respectively bleeding, eclampsia, sepsis and embolism. Among the indirect causes of mortality, 

background diseases ranked first and heart diseases ranked next. Overall, the foremost rate of 

mortality was induced by direct causes.  

Conclusion: According to the present findings, a number of suggestions are made to help to 

significantly reduce the rate of pregnant women’s mortality in Iran: recognition of mothers at risk by 

the healthcare staff, preventive measures such as educating efficient and experienced forces, more 

equipment and facilities including blood products, monitoring care provision during pregnancy, 

during and after the childbirth, development of local healthcare centers and educating more midwives 

especially in rural areas, improvement of nursing hospitals in counties and timely referral of mothers 

to specialized centers. 
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1- INTRODUCTION 

     Maternal death during pregnancy or in 

42 days of pregnancy termination for any 

reason except for accidents is considered 

as induced by the side effects of pregnancy 

and childbirth (1). Mother’s mortality is a 

key qualitative and reliable index of 

national economic development and a 

function of women’s literacy, means of 

communication, access to healthcare 

services and midwifery emergencies, 

medical costs and availability, family 

income and quite many other factors (2). 

According to the United Nations 

Millennium Development Goals, mother’s 

mortality was expected to reduce for 75% 

in 2015 as compared to the base in 1990 

(3). As maintained in the latest report by 

World Health Organization (WHO), the 

total mortality rate of pregnant women in 

2015 was 303,000 cases worldwide (4). 

About 830 women die from pregnancy- or 

childbirth-related complications around the 

world every day. It was estimated that in 

2015, roughly 303,000 women died during 

and following pregnancy and childbirth. 

Almost all of these deaths occurred in low-

resource settings. Every day, 

approximately 830 women die from 

preventable causes related to pregnancy 

and childbirth. Ninety-nine percent of all 

maternal deaths occur in developing 

countries. Maternal mortality is higher in 

women living in rural areas and among 

poorer communities. Young adolescents 

face a higher risk of complications and 

death as a result of pregnancy than other 

women. Between 1990 and 2015, maternal 

mortality worldwide dropped by about 

44%. Between 2016 and 2030, as part of 

the Sustainable Development Goals, the 

target is to reduce the global maternal 

mortality ratio to less than 70 per 100,000 

live births (5-8). National and international 

body of related literature showed the key 

factors involved in mother’s mortality to 

be: bleeding, mother’s level of literacy, 

experience of prior pregnancy for more 

than four times, rural residence, 

unavailability of intensive care during 

pregnancy and unavailability of midwifery 

emergency care services (9-14). Despite 

the fact that a pregnant woman’s death is a 

pitiful, avoidable and preventable event, 

no systematic review has yet been 

conducted to explore the underlying 

factors in the Iranian context. To fill the 

existing gap, the present research aimed to 

investigate Causes of Maternal Mortality 

in Iran. 

2- MATERIALS AND METHODS 

2-1. Study design and search strategy 

     The present systematic review aimed to 

investigate causes of maternal mortality in 

Iran. In the beginning of the study, search 

strategy was designed. By consulting a 

librarian who was familiar with databases, 

a decision was made to perform the search 

in electronic databases. The following 

national and international databases as 

follows Medline (via PubMed), Science 

Direct, CINAHL, CINAHL (EBSCO), 

Scopus Web of Science, SID, ISC, 

Magiran, and Google Scholar were 

searched in two languages, English and 

Persian to find the related body of 

literature. A manual search was done in 

Journals and Organizational Reports. In 

order to access organizational reports, the 

official websites of the Ministry of Health 

and Medical Education in Iran 

(http://www.behdasht.gov.ir), and WHO 

(www.who.int) were visited. The primary 

search was based on the following key 

terms: "pregnant women", "childbirth", 

"mortality", "pregnancy side effects", 

"Iran", "maternal death", "maternal 

mortality rate", and "pregnancy", were 

searched for in two languages, English and 

Persian. The operators used in the search 

were OR, AND, NOT. Further key terms 

and relevant operators specific to each 

database were used to change the strategy. 

The researchers repeated the search twice. 
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2-2. Inclusion criteria  

In this study, cross-sectional research, 

study doing in Iranian context and research 

published in English or Persian from Jan 

1990 to the end of 2016 were included. 

The study population was selected to 

include maternal to mortality cause of 

pregnancy. 

2-3. Data collection, analysis and 

extraction 

The search procedure was conducted by 

two of the present authors and a body of 

related literature which dealt with pregnant 

women’s mortality in Iran was selected. 

The first phase was a search in the titles 

and abstracts. The second phase was 

marked by a thorough checking upon the 

articles in full-text by both authors 

individually. Any cases of disagreement 

were consulted with a third researcher and 

finally those articles which were fully 

agreed-upon were included.  

2-4. Quality measure 

The quality of included studies was 

assessed using the National Institutes of 

Health Quality Assessment tool for 

Observational Cohort and Cross Sectional 

Studies (http://www.nhlbi.nih.gov/health-

pro/guidelines/indevelop/cardiovascular-

risk-reduction/tools/cohort). Reporting of 

studies was assessed using an adapted 

version of the STROBE statement, which 

is a checklist of items that should be 

addressed in articles reporting on three 

main study designs: cohort, case–control 

and cross-sectional. This is included in the 

online supplementary material (15).The 

articles were categorized in terms of the 

significance and relevance to the topic and 

then each part of the article which could be 

used later on was determined. The 

strengths and weaknesses of each article 

were jotted down and an overall evaluation 

was done accordingly. The data were 

extracted based on a data collection form 

specific to observational studies. The 

collected data included author’s name, 

publication year, year of conduction, and 

frequency of the direct and indirect causes. 

Then, the existing data in articles entered 

Excel software 2010 in accordance with 

the above-mentioned categories. To make 

up for inconsistencies, all the articles were 

analyzed from the participants’ perspective 

as well. 

3-RESULTS 

3-1. Summary of included studies 

    In the primary search once the 

redundancies were done away with, 209 

related articles were found. Those not 

meeting the inclusion criteria were 

omitted. The data extracted from 19 local 

and national articles which involved all 

provinces in Iran entered the study. Details 

on the selection procedure are indicated 

below (Figure.1). The causes of maternal 

mortality in each article have been 

reported based on different criteria. The 19 

original articles and their characteristics 

are summarized in Table.1. The study 

participant size ranged from 6 to 307. In 

total, 3 studies in English, and 16 Persian 

studies were selected (Please see the table 

in the end of paper). 

3-2. Quality of included studies 

Table-2 describes the quality of included 

studies. All studies were of cross-sectional 

design and of moderate quality. Since this 

study was conducted to evaluate the 

maternal mortality, no justification for the 

sample size , blinding, follow-up after 

baseline 20% or less and measure and 

adjust key potential confounding variables  

statistically for their impact on the 

relationship between exposure (s) and 

outcome (s) were included in the study. In 

other, criteria from the checklist, almost all 

studies were at an acceptable level (Please 

see the table in the end of paper). 

The results of this systematic review are 

summarized in Table.3 and the 

frequencies of direct and indirect causes of 

maternal mortality are also included. Of 
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the 1,231 deaths that occurred during the 

study period, 909 cases were related to 

direct causes (429 cases Bleeding, 209 

cases Eclampsia, 113 cases Sepsis, 96 

Sepsis and 62 cases other direct causes), 

and 322 cases were related to indirect 

causes (Please see the table in the end of 

paper). After analyzing the studies, the 

main direct causes of maternal mortality 

were: Bleeding (34.89%), Eclampsia 

(16.97%), Sepsis (9.17%), and Embolism 

(7.79%), respectively. Overall, direct 

causes outnumbered the indirect 

(Figure.2). Among the indirect causes of 

mortality, background diseases ranked 

first, and heart diseases stood next. In 

Figure.3, the prevalence of maternal 

mortality from 1990 to 2015 has been 

reported. This figure shows that maternal 

mortality rates in Iran have declined from 

birth to 1990 through 2015. In the past 25 

years, the percentage of mothers who lost 

their lives during pregnancy dropped by 

7.5%. This reduction can be deduced from 

the death rate per 100 live births. In 1990, 

this ratio was 123 mothers per 1,000 

births, down from 25 mothers per 1000 

live births in 2015 (8).  

 
Fig.1: The flowchart of present study. 
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Fig.2: Direct and indirect causes of maternal mortality in Iran durring 1990-2016. 

 

 

 

Fig.3: Prevalence of maternal mortality in the world and Iran during 1990 to 2015(30). 
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4- DISCUSSION 

     The present research aimed to 

investigate the causes of mortality among 

pregnant women in Iran. A review of the 

related literature indicated that the main 

causes of maternal mortality were 

respectively bleeding, preeclampsia-

eclampsia, infection, and lung embolism. 

In was indicated in some research that 

bleeding, blood pressure disorders and 

infection were the key causes of maternal 

mortality worldwide (31). The present 

systematic review revealed that bleeding 

proved to be a key factor involved in 

maternal mortality on a global scale (32-

34). It is estimated that one mother dies 

per 7 minutes due to bleeding (35). In their 

research, Hasegawa et al. (2017) found 

bleeding as the main cause of maternal 

mortality (36). Another investigation by 

Marshal et al. indicated that mothers with 

postnatal bleeding died significantly more 

than those without bleeding (36). Three 

factors that lead to bleeding and then 

mortality are doctor’s delayed decision-

making, delayed transfer to primary care 

center and delayed emergency care 

provision (38). The last cause showed to 

be more important than the other two. 

Such factors as delayed diagnosis, lack of 

drugs and facilities, lack of blood products 

are also involved (39). Therefore, it seems 

that better childbirth facilities such as 

educated specialists, blood resources, and 

emergency drugs in urban and rural areas 

can prevent maternal mortality to a 

significant degree.  

Moreover, mother’s bleeding can result 

from demographic and social 

characteristics. In her research, Tort 

observed the effect of women’s 

demographic characteristics on postnatal 

bleeding (40). Recently, such features as 

one’s age ˃35 years, background diseases 

(e.g. anemia, high birth weight, genital 

disorders) showed to affect postnatal 

bleeding (41-44). Among the probable 

factors involved in maternal bleeding after 

vaginal delivery are hard childbirth, 

specialists unavailable in deserted rural 

areas, delay in referring mothers to 

specialized centers due to the 

inaccessibility of areas, low quality of care 

provided at pregnancy, lack of facilities 

and equipment required for childbirth, 

emergency drugs and blood products. A 

number of measures could be taken so as 

to reduce the rate of maternal mortality at 

least partly: identification of the mothers at 

risk by healthcare staff and preventive 

measures such as educating efficient and 

experienced staff, better and more 

equipment and facilities such as blood 

products, enhanced monitoring system of 

prenatal, natal and postnatal care, further 

education of local healthcare staff such as 

rural midwives, enhanced condition of 

nursing hospitals in counties and timely 

referral of mothers to specialized centers.  

Pre-eclampsia/eclampsia was found as 

another cause of maternal mortality 

especially in developing countries (45) and 

the most frequent cause of maternal 

mortality among those with hypertension 

in South Africa and worldwide (46). Blood 

pressure disorders during pregnancy 

account for 185 of maternal mortality on a 

global scale. It actually accounts for 

62,000-77,000 mortalities a year (47). In 

an investigation by Hasegawa et al., 30% 

of maternal mortality was induced by pre-

eclampsia which explained 14% of the 

total rate of mortalities (35). Brain stroke 

showed to be significantly correlated with 

maternal mortality among those with 

hypertension at pregnancy (48). At 

present, due to a lack of valid, reliable and 

affordable screening programs for pre-

eclampsia, the primary step to prevent the 

emergence of the disease is a timely 

identification and treatment of those at risk 

with appropriate prenatal care. 

Unfortunately, in developing countries, 

due to insufficient prenatal care, most 

patients visit doctors at the advanced level 

of the disease which increases the rate of 



Dadipoor et al. 

Int J Pediatr, Vol.5, N.12, Serial No.48, Dec. 2017                                                                                            6763 

mortality and postnatal side effects (49). In 

the present research, the second main 

cause of maternal mortality was 

Preeclampsia and Eclampsia, which is the 

delayed diagnosis of the disease by the 

medical staff and is related to therapeutic 

measures. As for delayed medical 

decision-making, the cure lies mostly in 

enculturation and awareness raising of 

pregnant women and their families of the 

natal and postnatal symptoms of the 

disease. Similarly, the staff working at 

hospital reception and emergency unit 

should be made aware of the risks. On the 

other hand, Keshavarz et al. indicated that 

the occurrence of eclampsia was 

significantly higher at a higher age which, 

in turn, can result from an increased 

overall age of marriage in Iran in particular 

geographic areas. Authorities are, 

therefore, expected to remove the barriers 

to marriage among the youths (50).  

In the existing body of obstetric research, 

sepsis has been mentioned as the next 

cause of maternal mortality in the target 

population. Despite vast global 

developments in reducing the rate of 

maternal mortality, sepsis is still 

considered as a key factor involved in 

avoiding maternal mortality (50). Sepsis 

accounts for 11% of maternal mortality. It 

also mediates the effect of other factors 

involved in mortality. One reason for 

women’s infection is infectious abortion. 

Controlled birth and legitimization of 

abortion managed to prevent infectious 

abortion and mother’s infection (51). 

Considering the fact that the present 

review found infection as a main cause of 

maternal mortality, it seems that specialists 

have not managed to diagnose and treat the 

disease on time. Besides, unintended 

pregnancies and illegal abortions have 

increased the risk of infection in pregnant 

women. Unhygienic abortions are carried 

out illegally by non-specialists ignorant of 

the risks threatening mother’s health. 

Therefore, certain steps need to be taken 

effectively and thoughtfully to legitimize 

abortion to reduce the rate of maternal 

mortality (512). Embolism showed to be 

another cause of maternal mortality in the 

present systematic review. Lung embolism 

was stated as a main factor accounting for 

maternal mortality in England (53), 

Norway (54) and the U.S. (55). C-section, 

hypertension at pregnancy, age above 40, 

more than 3 pregnancies, preterm birth, 

transfusion of blood clots, lupus, still born 

delivery at present showed to be 

significantly correlated with the risk of 

lung embolism in pregnant women (56).  

These all can be due to mothers’ low level 

of awareness and inadequate education by 

the health authorities. Identification of 

mothers at risk by the health staff and 

taking the right preventive measures such 

as a timely diagnosis of the disease and 

referral of patients to hospitals can play a 

key role in reducing the rate of maternal 

mortality. With this respect, Alves (2007) 

maintained that an improved condition of 

natal healthcare provision helps to reduce 

94% of maternal mortality only if this care 

is accompanied by high quality medical 

attention and timely referral to hospitals 

(57). In another study, Kuklina mentioned 

surgeries as a main risk factor of 

embolism. In the U.S.A, the rate of 

embolism showed to be increased along 

with a rising trend of C-section (58). 

Maternal mortality due to embolism in the 

present systematic review can be induced 

by insufficient attention to the mothers at 

risk, lack of timely diagnosis and referral 

of patients to specialists. Moreover, the 

risk of embolism is higher in mothers who 

have a C-section than those with a vaginal 

delivery. It is, therefore, recommended to 

raise mothers’ awareness of the adverse 

effects of unnecessary surgical childbirth.  

 4-1. Limitation 

One of the limitations of this research is to 

only select a cross-sectional study. 

However, cohorts studies may well exist. 
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5- CONCLUSIONS 

    Bleeding was found to be the most 

prevalent cause of maternal mortality in 

the present systematic review. A number 

of recommendations are made to reduce 

the rate of maternal mortality: 

identification of mothers at risk by the 

medical staff, preventive measures such as 

educating efficient and experienced staff, 

more equipment and facilities such as 

blood products, enhanced monitoring 

system of prenatal, natal and postnatal 

health care provision, training more local 

healthcare forces such as efficient 

midwives in rural areas, improved 

condition of nursing hospitals in county 

capitals and timely referral of mothers to 

specialized healthcare centers.  
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      Table-1: Characteristics of studies according to the variables Studied. 

Authors Impelementation Sample 

size 

Number 

delivery >3 
Age < 18 Age 

>35 

Number of 

delivery < 2 

Year 

Cesarean Language Mean of 

age 

Mohammadinia et al.(9) 2002-2009 307 70.7 41  68.8 39.5 Persian 28 

Golyan Tehrani et al. (10) 1998-2002 55 36.4 9.1 9.1  41.5 Persian 29.3 

Abdolahpour et al. (16) 2001-2010 25      Persian  

Rajaie et al. (17) 2005-2011 91 40.7 22 26.4 52.9 37.4 Persian 30 

Mansouri et al. (18) 1999-2005 17 41.2 5.9 47.2  64.9 Persian 31.2 

Sedghieyani et al. (19) 1997-1999 66 53 1.5 28.8  14.5 Persian  

Maharlouei et al. (20) 2003-2010 101 34.65 3 27.72 21.78 64.36 English 29.93 

Karimi-Zarchi et al. (21) 2002-2011 40     55 English 29.17 

Karimzaei et al. (22) 2009-2013 34     18.2 English 30 

Gholami-Taramsari et al. (14) 1997-2007 66 59 10.6 16.7   Persian  

Khajeian et al. (23) 2000-2007 40 7.5 0 10 7.5 60 Persian  

Zokaei et al. (24) 2001-2013 79 17.72 0 22.8 88.6 51.9 Persian 35.1 

Akhlaghi et al. (25) 1991-2000 31 81  35.5   Persian  

Mobasheri et al. (26) 2002-2012 28 46.4 0 28.6  46.4 Persian 31.1 

Moradan and Forouzesh Far 
(27) 

2002-2009 6     100 Persian 35.17 

Haseli et al. (4) 2002-2010 22 18.1 0 31.8  55 Persian 31.14 

Sarani et al. (1) 2002-2014 57 21.1 9 26 46.9 51 Persian 33.5 

Jamshidpour et al. (28) 2001-2011 99 29.3 3 32.4  45.3 Persian 31.3 

Zarean and Bina (29) 2006-2011 67      Persian  
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 Table-2: Quality of included studies (NIH Quality Assessment Tool) (15). 

          Criteria 

 

 

 

 

 

Author 

Was the 

research 

question 

or 

objective 

in this 
paper 

clearly 

stated? 

Was the 
study 

populati

on 
clearly 

specified 

and 
defined? 

Was the 

participati

on rate of 

eligible 

persons at 
least 

50%? 

Were all the 
subjects 

selected or 

recruited 
from the 

same or 

similar 
populations? 

Was a 

sample size 

justification, 

power 

description, 

or variance 
and effect 

estimates 

provided? 

For the 
analyses in 

this paper, 

were the 

exposure(s) 

of interest 

measured 
prior to the 

outcome(s) 

being 
measured? 

Was the 
timeframe 

sufficient 

so that one 
could 

reasonably 

expect to 
see an 

association 

between 
exposure 

and 

outcome if 
it existed? 

For exposures 

that can vary in 

amount or 

level, did the 

study examine 

different levels 
of the exposure 

as related to the 

outcome? 

Were the 

exposure 
measures 

(independent 

variables) 

clearly 

defined, valid, 

reliable, and 
implemented 

consistently 

across all 
study 

participants? 

Was the 

exposure(s) 

assessed 
more than 

once over 

time? 

Were the 

outcome 
measures 

(dependent 

variables) 

clearly 

defined, valid, 

reliable, and 
implemented 

consistently 

across all 
study 

participants? 

Were the 

outcome 

assessors 

blinded 

to the 

exposure 
status of 

participa

nts? 

Was loss to 

follow-up 
after baseline 

20% or less? 

Were key 
potential 

confoundin

g variables 
measured 

and 

adjusted 

statistically 

for their 

impact on 
the 

relationship 

between 
exposure(s) 

and 

outcome(s)
? 

Mohammadinia 

et al.(9)               

Golyan Tehrani 

et al. (10)               

Abdolahpour 

 et al. (16)               

Rajaie et al. (17)               

Mansouri et al. 

(18)               

Sedghieyani  

et al. (19)               

Maharlouei et al. 

(20)               

Karimi-Zarchi et 

al. (21)               

Karimzaei et al. 

(22)               
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Gholami-

Taramsari. (14)               

Khajeian et al. 

(23)               

Zokaei et al. (24)               

Akhlaghi et al. 

(25)               

Mobasheri et al. 

(26)               

Moradan and  

Forouzesh Far. 

(27) 
              

Haseli et al. (4)               

Sarani et al. (1)               

Jamshidpour  

et al. (28)               

Zarean and Bina 

(29)               

Yes: , No= , NA: . 

 

 

    

 


