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Abstract

Background: No systematic review has explored the causes of and factors associated with maternal mortality in
the context of Iran. This study reviewed determinants and causes of maternal mortalities during pregnancy, delivery
and the puerperium using the International Classification of Diseases-Maternal Mortality (ICD-MM), introduced by
the World Health Organization.

Methods: A systematic electronic search of all the studies that identified causes and/or determinants of maternal deaths
in any part of Iran or in the whole country were included, without any restriction of time or language of studies. To
identify the studies to include in this study, a combination of hand searching and bibliographies was also conducted.
These sources and citations yielded a total of 653 articles; nevertheless, only 29 articles met the inclusion criteria, hence,
required data were extracted, summarized, and grouped together from these papers and are reported in the tables.

Results: Amongst the 29 studies published between 2003 and 2017 in Iran, 24 studies were cross-sectional. Overall, 4633
deaths were reviewed, and 2655 (58%) of the cases included the data on the causes of death generally. According to the
ICD-MM, a total of 69.9, 20.6, and 5.2% of the mortalities were due to direct, indirect and unspecified causes respectively
and 4.3% of the causes were not clear in several studies. The leading direct and indirect causes of death were identified
as hemorrhage (30.7%) and hypertensive disorders (17.1%) and circulatory system diseases (8.1%) respectively. Several
factors including gravidity, type of delivery, socio-economic status of mothers, locations of birth, death and maternity care
venues were found in the original studies as the most important determinant of maternal mortalities in Iran.

Conclusions: This study, provided an updated summary of evidences on the causes and determinants of maternal death
in Iran, which is critically important for the development of interventions and reduction of the burden of maternal
mortality and morbidities.

Keywords: Maternal mortality, MMR, ICD-MM, Determinants of maternal mortality, Causes of maternal death, Iran,
Systematic review

Plain English summary
The reduction of maternal death is a key international de-
velopment goal. To reduce maternal deaths, valid infor-
mation should be produced in order to help in policy
making and development of plans aiming in improvement
of maternal health and reduce maternal death. We con-
ducted a systematic review to determine the prevalence
causes of maternal deaths in Iran and also to provide a

summary of evidences on the determinants of maternal
death among Iranian mothers. After conducting a system-
atic search, 29 articles were identified that investigated
causes and/or determinants of maternal deaths in Iran. A
review of these studies indicated that overall 70% of deaths
had a direct cause with hemorrhage as the leading cause
consisting 31% of all the maternal deaths in Iran and 21%
had an indirect cause, of which circulatory system diseases
was the most common (8% of all deaths). The cause of
rest of deaths (10%) were either unspecified or unclassified
causes. Several factors including gravidity, type of delivery,
socio-economic status of mothers, locations of birth,
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death and maternity care venues were found as the most
important determinants of maternal mortalities in Iran.
Although, some progress in reduction of maternal death
has already been achieved in Iran, especially in the past
decade, further improvements are still needed to reduce
deaths to the lowest possible rate.

Background
Maternal death has important negative social and eco-
nomic consequences on the society, and on the health and
lives of family, especially on the new born babies, particu-
larly under conditions of socioeconomic deprivation [1, 2].
The Maternal Mortality Ratio (MMR; number of maternal
deaths per 100,000 livebirths), is an important public
health indicator that reflects both the quality of health
care services and the women’s status and importance in
their society [3, 4]. The priority accorded to reductions in
maternal mortality is shown by its choice as one of the
eight Millennium Development Goals (MDGs). MDG5 fo-
cused on improving maternal health with two clear
sub-goals, first, a 75% reduction in the maternal mortality
ratio between 1990 and 2015 and second, to obtain uni-
versal access to reproductive health for women. Political
attention to how countries are progressing towards
MDG5 targets is intensifying [5–7]. However, despite a
global trend of declining maternal mortality, most of the
countries have been behind to achieve their MDG targets
by 2015 [3]. A comprehensive assessment of global trends
in maternal mortality in 2010 suggested that the MMR
had decreased by 1.3% per year since 1990, which is lower
than the 5.5% recommended by MDG5 [8]. There is evi-
dence that, despite the considerable decline in MMR in
the world, it has arisen from the risks attributable to preg-
nancy and childbirth as well as from the poor quality care
of health services, which needs serious attention [9].
Iran is one of the successful countries in achieving

MDG5 with 75% reduction in MMR by the year 2015,
reaching to the highest reduction compared to neighbor-
ing countries except Turkey. In 1975, Iran’s MMR was
274, fallen to 150 in 1990 and a continuous decline to
94 in 1995, 38 in 2005, 30 in 2008 and 25 in 2015, a fig-
ure comparable with developed nations [3, 10, 11].
Nevertheless, despite this achievement, the current
MMR in Iran, its main causes and determinant factors
are still worthy of consideration, particularly as there is
evidence that the direct causes are still the major rea-
sons for maternal death in Iran [12], and similarly Iran is
experiencing a paradigm shift in its major causes of ma-
ternal mortality from those more commonly seen in de-
veloping nations than those in developed nations [3].
In this study, we aimed to systematically review, first,

the causes of maternal death in Iran and second, the de-
terminants of maternal mortality in the country. The
preliminary result of our review indicated that no

systematic review has been previously conducted on the
determinants or causes of maternal mortality in Iran. The
existing literature reports inconsistent results and most of
them focused on special areas in Iran [1], particular groups
of women or a limited period [12]. The only study that sys-
tematically reviewed the causes of maternal mortality in
Iran is the recent study of Dadipoor and colleagues [13],
which focused on 19 original studies divided into direct
and indirect causes, and without using any framework clas-
sified the causes of death. To report the cause of maternal
death in Iran, we used the framework of the ICD-MM, de-
veloped by the World Health Organization (WHO), to pre-
vent under-reporting and specify the correct code to the
causes of maternal death and improve the quality of the
data. As a result of the lack of such framework, inadvertent
errors such as misclassification and misinterpretation of the
coding rules of the cause of death, data on the causes of
death can be especially difficult to analyze. ICD-MM helps
to improve comparability of the data, making it possible to
link multiple data sources and create an integrated informa-
tion system for countries, which is the basis of the interven-
tions to reduce the incidence of mortalities [14]. The
ICD-MM will standardize documentation and analysis re-
lated to maternal, direct and indirect causes of death and
their attributes [15].
Unfortunately, there is insufficient current updated

comprehensive evidence on the determinants of mater-
nal death in the context of Iran and the magnitude of its
various causes. Nevertheless, documentation of informa-
tion on the MMR can help identify areas of socioeco-
nomic inequity and serve as a barometer of any society’s
health system [1, 16]. This review study aimed to pro-
vide an updated and inclusive evidence on the causes
and determinants of maternal death in Iran, which is
crucial for effective policy making, health programme
decisions, funding to control the problem, underpin ad-
vocacy efforts, and to stimulate further research.

Methods
Criteria for considering studies for this review
All types of studies that aimed to identify either causes or
determinants of maternal deaths or both in any part of
Iran or in the whole country were included. For “maternal
death”, we considered the definition of death by WHO
[16] as “the death of a woman while pregnant or within 42
days of the termination of pregnancy; irrespective of the
duration and site of the pregnancy, from any cause related
to or aggravated by the pregnancy or its management but
not from accidental or incidental causes”. No time or lan-
guage limitation was considered in searching for studies.

Search strategy
To identify studies based on the inclusion criteria of this re-
view, firstly, an electronic literature search was conducted
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in “PubMed”, “Scopus”, “Web of Science”, “Cochrane li-
brary databases”, “Google” and “Google scholar”. In the
PubMed and Cochrane library databases, we initially
searched by Meshing “Maternal Mortality”, then “Iran” was
added to the search terms as follows: Mortality, Maternal
[Title/Abstract] OR Maternal Mortalities [Title/Abstract]
OR Mortalities, Maternal [Title/Abstract]) AND Iran [Title/
Abstract]. In other databases, all the synonyms of “maternal
mortality” were searched and afterwards “Iran” was also
added to the search terms. This was the most conservative
way of searching in this review, because “maternal mortal-
ity” was a popular term and could cover any sub-heading,
including causes or determinant of maternal mortality.
To ensure that all the relevant studies including those

published in Farsi (formal language of Iran) was identi-
fied, an electronic search in Farsi was conducted in Goo-
gle and “Google scholar” as well as in the main national
databases including “SID”, “MagIran” and “IranMedex”,
using the translation of “maternal mortality” and its vari-
ous synonyms in Farsi and also “Iran” as keywords.
Additionally, the bibliographies of the included studies

were also searched. We scanned the reference lists of all
the included papers to identify the main contributing au-
thors to this topic. A further search was then made using

the names of these authors in order to ensure that the
most relevant studies were included in the review. Simi-
larly, hand-searching was conducted among very relevant
journals, grey literature, government documentation, in-
formal reports, these, etc. All the studies discovered
through searching were entered in to EndNote × 7, for
further investigation on their relevance to the topic.

Study selection
The process of article identification and selection of papers
is shown in Fig. 1 below. Initially 653 papers found through
electric and 8 papers found through hand searching. The
papers that duplicated two or more times (n = 93) were
eliminated and 568 papers remained for further selection.
Then, screening of titles and abstracts was independently
conducted by two reviewers and the studies not relevant to
the research’s aim were excluded. Finally, 47 papers were
remaining for full-text assessment to check for eligibility
and out of these papers, 11 articles were excluded because
they only investigated one specific cause of maternal deaths,
for example burning in pregnancy [17]. Furthermore, five
of the studies only shared datasets with previous studies,
thus provided same results, therefore, they were also ex-
cluded [18–22]. The study of Dadipoor and colleagues [13],

Fig. 1 PRISMA flow diagram illustrating article selection and elimination
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the only systematic review conducted in Iran, was also
excluded because of its weaknesses mentioned earlier and
the fact that it shared the original studies included in this
review. Finally, 29 studies met the inclusion criteria for this
review study, hence were utilized. A summary of the in-
cluded studies are available in Table 1.

Quality assessment
Quality of the included studies were assessed using
STROBE checklist, which includes 22 items, thus pos-
sible ranges of scores was 0–22 [23]. The quality assess-
ment process was conducted independently by two
reviewers of this study and discrepancies between them,
which occurred only in 3 manuscripts, were resolved by
discussion. The descriptive or analytical studies had to
be scored at least 15 out of 22 to be included in this re-
view study. Descriptive studies compared to analytical
studies generally gained lower scores as the items num-
bers 7, 11, 12, 13, 17, and 14 could not be assessed in
descriptive studies, but only in analytical studies.

Data extraction and analysis strategy
Data required including MMR, reported cause, factors as-
sociated with maternal death including individual or eco-
logical factors, were extracted from the articles using a
purposefully designed data extraction form. In addition,
information on study methods such as design, setting,
sample size and characteristics, sampling and analyses
were also extracted from the papers (Table 1). The process
of data extraction was conducted by two of this study’s re-
viewers independently and discrepancies were checked
and resolved by discussion accordingly.
For analyzing the extracted data, given the variety of

types of studies (descriptive or analytical, individual level
or ecological studies), variety of measures and methods
and the variety of study population (from different cities
or provinces, rural or urban areas), a formal meta-analysis
was neither possible nor appropriate.
To report causes of maternal deaths, all the reported

causes in the studies included were classified and grouped
into four causes, according to ICD-MM [16], as direct, indir-
ect, unspecified and coincidental causes. The direct causes
include pregnancies with abortive outcome; hypertensive
disorders in pregnancy, childbirth, and the puerperium; ob-
stetric hemorrhage; pregnancy-related infection; other ob-
stetric complications; and unanticipated complications of
management groups. While the indirect causes include
non-obstetric complications group, the unspecified causes
include death during pregnancy, childbirth and the puerper-
ium where the underlying cause is unknown or was not de-
termined. The coincidental causes, one the other hand,
include death during pregnancy, childbirth and the puerper-
ium due to external causes. Nevertheless, because the defin-
ition of maternal death used in this study was adopted from

the WHO, coincidental causes were excluded from the
causes of maternal death, while calculating and/or reporting
the denominator in respect to prevalence of direct, indirect
and other unclassifiable maternal types of deaths.
Moreover, as the causes of death was not clearly re-

ported, it was impossible to make classifications based
on the ICD-MM in several of the included studies.
Therefore, we added another group as “unclassified”, for
example, where “other” causes of maternal deaths were
not classified into direct or indirect in some of the in-
cluded studies [24]. Similarly, to classify certain causes
that had different codes at different groups, researchers
held a meeting with clinical staff to classify those causes
precisely.

Results
Description of the included studies
As shown in Table 1, of the 29 included studies, 13 studies
(45%) were descriptive cross-sectional while 11 studies (38%)
were both descriptive and analytical cross-sectional studies, 4
studies (14%) were ecological research, and 1 study (3%) had
a case-control design. Similarly, 18 out of the 29 papers
(62%) were written in Farsi and the others were written in
English. The publication date of the included studies ranged
from 2003 to 2017 and, overall, 4633 studies on deaths in
this period were reviewed, of which 2655 deaths (58% of total
deaths) had reported the cause of death.
Moreover, out of the 29 studies, 5 studies were con-

ducted at the country level, 21 studies at the provincial
level and 3 studies at the city level. The quality scores of
the studies, ranged from 15 to 20, shown in Table 1, in
the ranges of 0–22. Low quality studies [25, 26] were
excluded.

Causes of maternal deaths in Iran
In this review study, 25 out of the 29 studies gathered
data on the causes of death from various sources includ-
ing the Maternal Mortality Surveillance System (MMSS)
in Iran, working with a panel of experts to determine
the causes of all the maternal deaths that happened in
the country. 16 out of the 25 studies included in this re-
view, obtained the data on the cause of death from the
MMSS. The source of the 8 studies were the death cer-
tificate of the mothers, indicating the causes diagnosed
by the medical doctors. The last study was sourced from
the autopsy findings.
The summary of results on the causes of maternal

mortality is reported in Table 2. In the study of Zarean
and colleagues [27], which had different findings from
clinical and autopsy reports for causes of maternal mor-
tality, the finding of autopsy reports was considered.
Similarly, in the study of Mansouri and colleagues [28],
which had different diagnosis on the causes of maternal
death by the medical doctors and forensic medicine, the
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diagnosis of the medical doctors was considered in our
review. As shown in the Table 2, out of the total 2655
deaths, the direct and indirect causes were 69.9 and
20.6% of cases respectively. Additionally, of all the
reviewed deaths, unspecified causes of maternal deaths
were responsible for 5.2% (18 of the deaths). Finally, the
causes of the 4.3% of deaths were not reported clearly in
the studies of this review.
Out of the direct causes responsible for 1855 deaths

(69.9%) in Iran, ‘obstetric hemorrhage’, was the most com-
mon cause, consisting 30.7% of the total deaths reported,
followed by ‘hypertensive disorders in pregnancy, child-
birth, and the puerperium’ as the second most common
cause (17%). ‘Other obstetric complications’ (10.6%), ‘preg-
nancy-related infection’ (7.9%), ‘abortion’ (2.3%), and ‘un-
anticipated complications of management’ (1%) were
respectively less important direct causes of maternal mor-
tality (Table 2). However, it is worth mentioning that half
of the “other obstetric complications” (Group 5 of the
ICD-MM) was attributed to embolism. Similarly, out of
the indirect causes, responsible for 20.6% of all the deaths
(n = 548), deaths due to ‘circulatory system diseases’, was
the most important cause, leading to 217 deaths (8.1% of
total deaths). ‘Other indirect causes’ (10% of all the causes
of deaths), including diseases of the nervous system, re-
spiratory system, digestive system, genitourinary system,

musculoskeletal system and connective tissue were less
popular causes (Table 2).

Demographic characteristics of the deceased mothers in
Iran
A summary of the demographic characteristics of the
mothers who died due to maternity reasons, included in
this review study, are described in the second column of
Table 3. Out of the 29 studies, 6 studies did not report
any demographic information for died mothers, and of
the remaining, only 12 studies examined the association
between demographic characteristics and death.
As shown in the Table 3, the mean of age, gravity and

parity of the mothers included in the studies were 30
years, 3.67 and 1.7 respectively. Out of the total reviewed
maternal deaths in this study (n = 4633), the type of deliv-
ery in 4157 cases (90%) was reported, which was 55%
C-section, 35% vaginal delivery and others not reported.
Similarly, out of 1431 deaths, 55% occurred in rural or no-
madic areas rather than urban areas and 70% of 2310
cases happened at postpartum period, as against 17%
which happened during pregnancy or childbirth. Add-
itionally, 32% of mothers were illiterates, 86% were un-
employed and 90% had poor economic status when
compared to the middle or high-class groups. In 88 and
72% of deaths respectively, the birth location and the

Table 2 Causes of maternal mortality in Iran based on the ICD-MM

Classification of causes of maternal deaths N %

Type Group name/number

Maternal death: direct 1. Pregnancies with abortive outcome 62 2.3

Maternal death: direct 2. Hypertensive disorders in pregnancy, childbirth, and the puerperium 458 17.3

Maternal death: direct 3. Obstetric hemorrhage 816 30.7

Maternal death: direct 4. Pregnancy-related infection 211 7.9

Maternal death: direct 5. Other obstetric complicationsa 282 10.6

Maternal death: direct 6. Unanticipated complications of management 26 1.0

Total Direct 1855 69.9

Maternal death: indirect 7. Non-obstetric complications

• Diseases of the nervous system 3 0.1

• Diseases of the circulatory system 217 8.1

• Diseases of the respiratory system 26 1.0

• Diseases of the digestive system 16 0.6

• Diseases of the musculoskeletal system and connective tissue 4 0.2

• Diseases of the genitourinary system 16 0.6

• Other indirect causes 266 10.0

Total Indirect 548 20.6

Maternal death: unspecified 8. Unknown/undetermined 138 5.2

Unclassified (not reported)b 114 4.3

Total 2655 100.0
aIn this category, 142 cases equivalent to 5.3% of the total causes of maternal deaths were due to embolism
bThis category is the cases that were not clear whether they died from other direct causes or other indirect causes
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Table 3 Frequency (%) of characteristics of died mothers and the results of analyses on factors ASSOCITED or NOT ASSOCIATED
with maternal death in Iran

Characteristics of
dead mothers

N (%)a Studies found associations Studies found NO association

N of casesb Ref N of casesb Ref

Maternal age N = 1990 (42.9%)
Mean = 30.02 y

303 [40, 45, 56] 363 [24, 42, 46, 48, 57]

Gravidity N = 735 (15.9%)
Mean = 3.67

486 [24, 42, 45, 54, 56, 57] 66 [55]

Parity N = 70 (1.5%)
Mean = 1.7

– – – –

Type of delivery
• Normal
• Caesarean section
• Others (nor clear)

N = 4157 (89.8%)
35%
55%
10%

2408 [38, 42, 48, 50, 55, 57] 241 [24, 40, 45]

Period of death
• During pregnancy
• Childbirth
• Postpartum
• Unclassified & Unknown

N = 2310 (49.9%)
13%
4%
70%
13%

165 [46, 55] 106 [40, 48]

Region of residence
• Rural/Nomadic
• Urban

N = 1431 (30.9%)
55%
45%

185 [36, 46, 55] 538 [24, 40–42, 48, 50, 51]

Education
• Illiterate/Primary
• Literate

N = 3708 (80.0%)
32%
68%

1992 [38, 51, 54–56] 55 [57]

Location of birth
• Hospital/ Labor facilities
• In the way/ Home

N = 2153 (46.5%)
88%
12%

1889 [38, 48] 89 [24, 57]

Location of death
• Hospital/ Labor facilities
• In the way/ Home
• Unknown

N = 1858 (40.1%)
72%
14%
14%

373 [50, 55] 197 [40, 42, 48]

Birth attendant
• Skilled
• Trained midwife
• Untrained/local midwife
• Other (Unknown/Undelivered)

N = 2632 (56.8%)
83%
3%
9%
6%

2167 [38, 48, 50] 219 [24, 45]

Pregnancy intentions
• Wanted
• Unwanted
• Unknown & Intermediate

N = 532 (11.5%)
64%
27%
9%

– – – –

Economic status
• High
• Middle
• Low

N = 993 (21.4%)
5%
5%
90%

– [41] – –

Occupation
• Employed
• Unemployed

N = 1189 (25.7%)
14.2%
85.8%

– [51] – –

Prenatal care
• Yes
• No

N = 2083 (45.0%)
91.5%
8.5%

1860 [38, 57] 99 [46]

Type of insurance
• Public social security
• Public health service
• Private

N = 109 (2.4%)
50%
34%
16%

– – – –

Supplemental insurance
• Yes
• No

N = 109 (2.4%)
27%
73%

– – – –

aN indicates number of cases (death) in each of the determined characteristics in all the included studies and % was calculated by dividing N to 4633, which is
the total number of reported maternal deaths in Iran based on this systematic review
bThese numbers indicate the total number of deaths in the included studies with the information on their association with the determined characteristics
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death location were hospital or labor facilities rather than
home or other places. Moreover, 83% of the mothers had
skilled birth attendants and 91% utilized prenatal care ser-
vices. The information on pregnancy intention was avail-
able in 12% of all the mortalities, indicating that 36% of
the pregnancies were unwanted. However, more detailed
information on and the characteristics less reported of the
dead mothers are shown in Table 3.

Determinants of maternal mortality in Iran
The associations between several factors (n = 12) and the
maternal mortality were examined in almost 55% of the
studies included in this review, a summary of the results,
and their references are shown in Table 3. The associ-
ation of ‘maternal age’ with mortality was examined in 8
studies, of which 5 studies did not find a significant ef-
fect (363 vs. 303 deaths). In contrast, ‘gravidity’, which
was examined in 7 studies was discovered to be a signifi-
cant factor associated with mortality in 6 studies (n =
486). The ‘type of delivery’, was another factor which was
examined frequently in the Iranian studies (n = 9 studies)
and were strongly in favor of an association between
caesarean section and mortality (2408 cases associated
vs. 241 not associated). Contrarily, ‘region of residence’,
which also was examined frequently (n = 10 studies), did
not show an association with mortality in most of the
cases (538 cases not associated vs. 185 associated).
The association between ‘socioeconomic status’ of the

mothers with their mortality was also examined in several
studies; and a strong association was found between ‘edu-
cation’ and mortality in 5 studies with 1992 aggregated
cases versus 1 study with 55 cases indicating no associ-
ation. ‘Economic status’ and ‘occupation’ of the mothers
were also both d to be associated with mortality in 2 stud-
ies. Additionally, ‘locations of birth and death’, specifically,
locations of birth were also revealed to be associated with
mortality in 1889 samples and in 373 versus 89 and 197
cases respectively. ‘Skilled birth attendants’ versus un-
skilled attendants were also significant factors in associ-
ation with death in 2167 versus 219 cases indicating no
association. Similarly, having ‘prenatal care’ in 2 studies
with aggregated 1860 samples versus 1 study with 99 cases
was also an effective factor in mortality of the mothers. Fi-
nally, ‘period of death’ (during pregnancy, childbirth, post-
partum and others), which were examined in 4 studies
provided inconsistent results.
Other factors discovered to be associated or not asso-

ciated with maternal mortality in this review study, but
studied less frequently in Iran were as follows were sum-
marized in Table 4.

Discussion
This review study, as mentioned earlier, is the first one that
systematically reviewed both the determinants of maternal

mortality and the causes using the WHO framework of
ICD-MM in the context of Iran. The results reported here
is based on 29 original studies with various designs which
have studied either causes or determinates of maternal
mortality or both in cities or provinces of Iran or at the
country level in a specific groups of mothers or in general
population (Table 1). Therefore, due to the diversity of the
studies in terms of their main objective, study population,
design, geographical areas, and publication dates, the for-
mal meta-analysis to estimate the effect size of the determi-
nants on maternal death was not possible. Additionally,
methodological limitations of the original studies included
in this review, including the dominance of cross-sectional
studies which generally indicate associations between vari-
ables rather than causality, and poor quality scores of some
of the included studies, reduce the level of confidence on
the generalizability of these results to the maternal mortal-
ity cases in the whole country. However, in the lack of an
updated original national level study, the result of a system-
atic review could be of the highest value and applicability
for the policy makers. Understanding the context-based
causes and determinants of maternal deaths is critically im-
portant for development of specific interventions for each
groups of mothers or areas in accordance with their prior-
ities to more effectively reduce the burden of mortality and
morbidity in each area.
In terms of the causes of maternal deaths in Iran, the re-

sult of this systematic review indicated that of the total
2655 deaths reviewed, the causes of 69.9 and 20.6% of
cases respectively were direct and indirect, and the causes
of 5.2% of cases were unspecified, in addition to 4.3% of
cases, with unclear cause (Table 2). The results of the
causes of maternal death in this systematic review is

Table 4 Studies with evidence on less studied factors
Associated or NOT Associated with maternal mortality in Iran

Determinants associated Not associated

Preterm of gestational age [45] –

Obesity [45] –

Quality of care [54] –

Immune pregnancy ratio [54, 56] –

Human development index [53] –

Gender inequality in education [53] –

Access to improved water source [38] –

Fertility rate [41] –

Number of midwives – [51]

Gini coefficient – [22, 53]

Attendance of girls in secondary schools – [6, 38]

Numbers of hospital beds – [41]

Number of physician – [41]

Use of improved sanitation – [38]
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almost similar to the study of Dadipoor et al. [13], the only
review study conducted in Iran before this review, due to
sharing some of the original studies in these two reviews.
Dadipoor et al., however, has classified all the causes only
to direct and indirect, not mentioning the basis of their
classification, and reported that 74% of the mortalities in
Iran had direct causes and remaining were due to indirect
causes. Also, categories that they used as direct causes and
also as indirect causes were less comparable with the
present review. Comparing the frequency of causes of
death resulted from our review with average of the world
or other regions, based on the study of Say et al. [29],
which is the only comprehensive global study using
ICD-10, (although classification is in two categories as dir-
ect and indirect rather than four categories) indicates that
direct causes in our study are slightly lower than the aver-
age of the world (70% vs. 72%) (Table 5).
31% of all causes in this review and 35% in the study

of Dadipoor et al. [13] showed that hemorrhage is the
leading cause of maternal death in Iran [13]. Although,
it is the most common cause of maternal deaths every-
where, its proportion among all the causes is higher in
Iran than the rest of the world (27%) with 16% of the de-
veloped regions which is lower than Eastern Asia and
Northern Africa (Table 5). Nevertheless, no in-depth
study has investigated the reasons why, despite various
interventions conducted in Iran, hemorrhage is still the
leading cause of death. However, there is a study in Iran
[30] stating that three main factors that lead to
hemorrhage and mortality in Iran are: doctor’s delayed
decision-making, delayed transfer to primary care center

and delayed emergency care provision; although the last
cause was revealed to be more important than the other
two. According to Say et al. [29], in the world level,
these reasons are also unknown and with the available
data, it is not possible to establish the justifications for
the persistence of hemorrhage as the leading cause of
death. They, however, assumed that, it may be as a result
of increasing rates of caesarean section, which is also
very high in Iran comprising half of all the deliveries.
Therefore, they argue that abortion and obstructed labor
may be misclassified and will erroneously increase the
hemorrhage category.
Deaths attributed to hypertensive disorders, are the

second highest both in Iran (17%) and worldwide (14%)
among all direct causes and the most prominent cause
in the Latin America and Caribbean region (22%). How-
ever, death due to the hypertension in Iran is highest
among all world’s regions except Latin America and
Caribbean region, therefore, this needs special attention
[29]. It seems that having adequate and timely prenatal
care could highly be effective in early detection of hyper-
tension and control its consequences, particularly in de-
veloping world [13]. Abortion, another direct cause of
death, however, has been reported to be less prevalent in
Iran compared to the worldwide (2% vs. 8%) and almost
all the regions shown in Table 4. While this might be at-
tributed to generally having low rate of abortion in Iran
due to the religious and legal restrictions, for the same
reason, these deaths could also have been reported as
hemorrhage or infection without documenting the
underlying cause.

Table 5 Percentage of the causes of maternal mortality in this review and comparing with regions of the world

Causes
Regions

Direct causes Indirect
causes

Othera Total Total number of
maternal deathsAbortion Embolism Hemorrhage Hypertension Sepsis Other direct

causes

Iran (based on this review) 2% 5% 31% 17% 8% 6%b 21% 10% 100% 2655

Worldwide 8% 3% 27% 14% 11% 10% 28% – 100% 2,443,000

Developed Regions 8% 14% 16% 13% 5% 20% 25% – 100% 14,590

Developing Regions 8% 3% 27% 14% 11% 10% 28% – 100% 2,428,000

Northern Africa 2% 3% 37% 17% 6% 17% 18% – 100% 22,410

Sub-Saharan Africa 10% 2% 25% 16% 10% 9% 29% – 100% 1,310,000

Eastern Asia 1% 12% 36% 10% 3% 14% 25% – 100% 56,320

Southern Asia 6% 2% 30% 10% 14% 8% 29% – 100% 783,000

Southeastern Asia 7% 12% 30% 14% 6% 14% 17% – 100% 147,100

Western Asia 3% 9% 31% 14% 5% 16% 23% – 100% 28,860

Caucasus and central Asia 5% 11% 22% 15% 9% 17% 22% – 100% 5400

Latin America and Caribbean 10% 3% 23% 22% 8% 14% 19% – 100% 69,000

Oceania 7% 15% 29% 14% 5% 13% 17% – 100% 4080

Ref for global data and data of the regions of the world is: Say, L. et al., Global causes of maternal death: a WHO systematic analysis. The Lancet Global Health,
2014. 2(6): p. e323-e333 [29]
aOther category included unknown, and unclassified. bSix percent of other direct causes is the sum of unanticipated complications of management and other
obstetric complications excluded embolism in order to compare with the MDG regions cause of death at this table
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Indirect causes, as shown in Table 4, are, however,
comparably less prevalent in Iran than the rest of the
world (21% vs. 28%) but slightly higher than North Af-
rica and Southeastern Asia. Nevertheless, this to certain
regards might be due to the classification of causes to
four groups in our review compared with only two
groups in the study of Say et al. [29]. Of the indirect
causes of death in Iran, ‘circulatory system diseases’ was
the most prevalent cause (8% of maternal mortalities),
which needs special attention in research and practice.
As direct causes decrease as a result of specific interven-
tions, indirect causes should also be refocused to reduce
maternal mortality [29].
Furthermore, there is evidence that the major causes of

maternal mortality in Iran, as argued by Moazzeni [3], is
experiencing a shift from those more commonly seen in
developing nations such as infection and hemorrhage to
those that are more common in developed countries such
as pulmonary embolism and stroke. This issue is import-
ant for considerations in policy making and follow ups
should be taken to check the shift of the causes of death.
Understanding the context-based causes of maternal
deaths is critically important for development of specific
interventions to reduce the burden of mortality and mor-
bidity in each area, in accordance with the causes with
high priority. Similarly, effectiveness of the previous and
current policies and strategies to overcome these causes
should be evaluated, and according to the results, further
policies with higher effectiveness should be developed.
With regard to the distribution of characteristics

among the deceased mothers, in comparison to lived
mothers in Iran, although the comparison is very diffi-
cult due to the variations in study dates and study popu-
lations, it seems that the deceased mothers in
comparison to other mothers were more likely to have
C-section, dye in postpartum period, less utilization of
maternity care, more likely to be poor, from rural areas,
illiterate, less educated, unemployed (Table 3). However,
the aggregated results of analyses included in this review
(55% of all the included studies), provided evidence that
gravidity, type of delivery, socioeconomic status of
mothers, location of birth and death, having skilled birth
attendant and prenatal care are associated with the ma-
ternal death, while the present review failed to find evi-
dence for the association of maternal age and region of
residence (urban/rural) with maternal death. The results
of determinants of maternal death in Iran were mainly
compatible with most of the available evidence in the
world. For example, having C-section delivery in most of
the studies are associated with higher death among
mothers mostly due to being associated with more
bleeding and hysterectomy in mothers with C-section
delivery [31–33]. The results of the present review in
terms of socioeconomic status of mothers, location of

birth and death, having skilled birth attendant and pre-
natal care were also in line with most of the global evi-
dence [31–33]. However, despite the finding of this
review, most literature indicated the higher rate of death
among rural mothers compared to mothers living in
urban areas [31–34]. This might be because of high
availability of primary health care for Iranian mothers
living in rural areas as living in urban areas, in contrast
the global situation in average.
We believe this review has several strengths; this is the

first study that comprehensively reviewed all the available
published and unpublished sources on both cause and de-
terminants of maternal death in Iran using the ICD-MM
methodology, its advantages discussed earlier. Our search
strategy was extensive and reproducible, as required by
systematic reviews of published work. We identified many
national reports and special surveys that might not have
been accessible otherwise. We did a transparent methodo-
logical quality assessment and attempted to keep the risk
of bias due to methodological limitations to a minimum
by removing the poor quality studies. However, as other
studies, this review is also subject to several limitations. In
addition to those that are explained at the beginning of
this section, several studies included here were not clear
enough on the cause of maternal death, forcing us to add
another category, as unclassified, to the original ones de-
fined in ICD-MM. Similarly, the report of the results in
this review was based on what the original studies also re-
ported, the quality of which depends on how they com-
pleted the death certificate, how they interpreted the
information from the death certificate, and whether
medical records were available for review to check
the determined cause of death.

Conclusions
Understanding the causes of and factors contributing to
maternal deaths is critically important for development
of interventions and funding to reduce maternal deaths.
The results of this review study highlighted the import-
ance of attention toward the causes of maternal deaths
in Iran with higher proportions. Specifically, maternal
death due to hemorrhage and then hypertension needs
special attention, as these two causes are responsible for
half of the all deaths of Iranian mothers.
This study also summarized the results of analyses ex-

amined the association between maternal mortality and
characteristics of the mothers in Iran, and indicated that
gravidity, type of delivery, period of death, socioeco-
nomic status of mothers, place of birth and death, and
utilization of maternity care are associated with death.
In addition to a need for a national study to determine
factors associated with mother’s death, specific differ-
ences in the determinants of death among the areas and
provinces of the county should be considered.
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Another concern is the diversity of classification of
causes of maternal death in Iran and lack of a universal
way in diagnosis and classification, as identified as a limi-
tation of the primary studies included in this review. Fur-
ther efforts are needed to improve the classification of
deaths and availability and quality of data related to mater-
nal mortality. We applied ICD-MM methodology as a pre-
ferred one by the WHO for classification of maternal
deaths during pregnancy, childbirth and the puerperium
reviewed in this study. To avoid misclassification of causes
of death and many advantages of using ICD-MM, it is
highly recommended that this methodology is applied as a
guide in whole country, although in recent years in has
reached to the attention of policymakers.
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