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Abstract 

Background: This systematic review was conducted to map the literature on all the existing evidence regarding 
individual and ecological determinants of maternal mortality in the world and to classify them based on the income 
level of countries. Such a systematic review had not been conducted before.

Methods: We conducted an electronic search for primary and review articles using “Maternal Mortality” and “Deter-
minant” as keywords or MeSH terms in their Title or Abstract, indexed in Scopus, PubMed, and Google with no time 
or geographical limitation and also hand searching was performed for most relevant journals. STROBE and Glasgow 
university critical appraisal checklists were used for quality assessment of the included studies. Data of the determi-
nants were extracted and classified into individual or ecological categories based on income level of the countries 
according to World Bank classification.

Results: In this review, 109 original studies and 12 review articles from 33 countries or at global level met the inclu-
sion criteria. Most studies were published after 2013. Most literature studied determinants of low and lower-middle-
income countries. The most important individual determinants in low and lower-middle-income countries were 
location of birth, maternal education, any delays in health services seeking, prenatal care and skilled birth attendance. 
Household-related determinants in low-income countries included improved water source and sanitation system, 
region of residence, house condition, wealth of household, and husband education. Additionally, ecological deter-
minants including human resources, access to medical equipment and facilities, total fertility rate, health financing 
system, country income, poverty rate, governance, education, employment, social protection, gender inequality, and 
human development index were found to be important contributors in maternal mortality. A few factors were more 
important in higher-income countries than lower-income countries including parity, IVF births, older mothers, and 
type of delivery.

Conclusion: A comprehensive list of factors associated with maternal death was gathered through this systematic 
review, most of which were related to lower-income countries. It seems that the income level of the countries makes 
a significant difference in determinants of maternal mortality in the world.
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Introduction
Maternal mortality is an important public health indica-
tor, reflecting not only poor health condition of moth-
ers and poor quality of health care services, but also in 
macro levels, it indicates poor economic, social, cul-
tural, and political status in a community and also poor 
status of women in their society [1–3]. Nowadays, 
improving maternal health is the priority of most com-
munities and organizations, including the World Health 
Organization (WHO) [4]. The fifth goal of the eight Mil-
lennium Development Goals (MDGs) focused on the 
reduction of maternal mortality by 75% from 1990 to 
2015. Despite intense political attention of the countries 
toward the MDG5, most of them are still far from achiev-
ing their MDG5 targets [3]. The global estimates indicate 
that 295,000 (UI 279,000 to 340,000) maternal deaths 
occurred in 2017; 35% lower than 2000 when maternal 
deaths were estimated at 451,000 (UI 431,000 to 485,000) 
[5]. Thus, another target for maternal mortality reduction 
was set by the WHO to reach a global maternal mortality 
ratio (MMR) below 70 by 2030, which requires reducing 
global MMR by an average of 7.5% each year from 2015 
to 2030. This means that to achieve this goal, maternal 
mortality must be reduced by more than three times the 
2.3% annual rate of reduction observed globally between 
1990 and 2015, which would be a difficult task for many 
countries [6].

Based on the existing evidence, there are significant 
variations in MMR of countries based on their develop-
ment and income level [5, 7]. Annually, half a million 
women die from pregnancy-related deaths, of which 99% 
happen in developing countries while most of them are 
preventable [8]. This variation is portrayed by WHO; 
while MMR has never been passed over 115 cases in 
Europe, America, and Western Pacific regions since 1990, 
it has always been over 500 cases in Africa [9].

In order to plan effectively and progress systematically 
in the reduction of MMR, having a broad knowledge 
about determinants of maternal mortality is an una-
voidable need for policymakers and researchers. These 
determinants may distantly include socio-economic and 
cultural factors or intermediately include health status, 
reproductive status, access to health services, and health 
care behavior factors, or approximately include biologi-
cal causes of death [10]. Causes of maternal death, based 
on the  International Classification of Diseases-Maternal 
Mortality ( ICD-MM), are classified to direct (e.g., preg-
nancies with abortive outcome) or indirect (e.g., cardiac 
disease) causes in six groups by WHO [4, 11], with no 
diversity among them.

The existing review studies on determinants of mater-
nal mortality are generally old, or are non-systematic 
reviews or only reviewed selected determinants [6, 10, 

12]. Recently, only a few studies reviewed the determi-
nants systematically, such as the study of Yakubu et  al. 
[13], but only focused on some micro determinants or 
other study on limited number of determinants [14, 15]. 
Given that maternal death is a multidisciplinary phenom-
enon and different factors are involved, we tried to com-
prehensively review and overview all determinants, with 
no limitation, in high quality studies which would be of 
higher applicability for policymakers and researchers. 
The aim of this study was to conduct a systematic review 
on individual and ecological determinants of maternal 
mortality in the world and to classify them based on the 
income level of countries. In addition to summarizing 
distant and intermediate determinants of death in indi-
vidual or ecological level, we also tried to answer this 
question that how these determinants might vary among 
mothers living in countries with various development 
level.

Methods
Inclusion criteria
All types of studies, except descriptive studies, that aimed 
to identify determinants of maternal mortality were 
included. In these studies the  relationship of possible 
determinants  with maternal mortality was statistically 
tested. Studies that only focused on the cause of mater-
nal mortality as an approximate determinant, published 
in non-English  journals, or when  their full-texts were 
unavailable were excluded. We considered WHO defini-
tion for maternal mortality  as “death of a woman while 
pregnant or beyond 42 weeks of gestation, irrespective of 
duration and site of pregnancy, due to any cause related 
to pregnancy or its management, but not due to acciden-
tal causes” [9]. No time limit was considered in searches.

Search strategy
To identify relevant studies, an electronic literature 
search was first conducted on “PubMed” and “Scopus” 
databases. Then, some of the most relevant journals were 
searched specifically (Table 1). Additionally, references of 
included articles were screened.

Except for PubMed database in which “Maternal Mor-
tality” was searched using MeSH term, this term  was 
searched just as a keyword in the rest of search procedure 
(Table 1). All articles retrieved from electronic databases 
and other studies were entered into EndNote X8 for fur-
ther selection.

Study selection
The process of identification and selection of studies is 
shown in Fig. 1. Initially, 902 and 901 studies were found 
through electronic searching in databases and journals, 
respectively. Furthermore, 1855 records were identified 
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based on the bibliography of the included studies. Dupli-
cate studies (n = 98) were removed. Then, screening 
of titles and abstracts was done by the researchers and 
studies not relevant were excluded (n = 3308). Then, the 
assessment of the full text of articles was done for eligi-
bility of 252 studies. Based on the exclusion criteria, 123 
studies were excluded due to being only descriptive and 
not reporting statistical results of  relationship between 
independent variables and maternal mortality (except for 
review articles), or only focusing on biological causes of 
maternal deaths, or focusing on the relationship between 
determinants rather than their relationship with mor-
tality. 16 studies were also  excluded as their full-text 
were not found [16–31] and eight others were not in Eng-
lish [32–39]. In addition, 16 relevant articles were added 
through searching on Google. Finally, 121 relevant stud-
ies obtained from electronic databases, bibliographies, 
and hand searching were selected based on the inclu-
sion criteria (Table 1 and Fig. 1). No study was excluded 
after quality assessment. Two reviewers (R.Z. and A.H.) 
performed the literature searching, checking the inclu-
sion and exclusion criteria and selection of studies and 
finally data extraction, all phases independently. To reach 
consensus in the case of variations, in all stages of this 

review, the reviewers met frequently for discussion, and 
in the case of lasting disagreement, the third reviewer 
(M.T.), has been intervened.

Quality assessment
We used the STROBE checklist for original studies and 
also for ecological studies. It is designed for quality 
assessment of observational studies especially cohort, 
case–control, or cross-sectional studies based on 22 
items [40]. There were some limitations in quality assess-
ment of the included studies; i.e., some items of this 
checklist related to participants (item 6), or sample sizes 
(item 10), or reasons for non-participation (item 13) 
were not reported in ecological studies that used MMR 
as a dependent variable. Considering those items as “can’t 
tell”, the quality scores of those studies decreased. Other 
items such as clearly defining potential confounders in 
item 7, reporting potential sources of bias in item 9, way 
of handling quantitative variables in item 11, and report-
ing statistical methods used to control confounders or 
missing data in item 12 of the STROBE checklist were the 
main limitations of the selected studies, which were not 
often reported in their methodology. In some included 
studies, their limitations were not mentioned in the 

Table 1 Sources and search terms and the number of studies identified in each (last searched in  5th August 2021)

Searching Sources Database
/journals

Document types Key words and Meshes Publication 
identified

Final included

Electronic Searching PubMed Database All types (“Maternal Mortality”[MeSH]) 
AND determinant* [Title/
Abstract]

50 52

Review (“Maternal Mortality”[Title/
Abstract]) AND determinant* 
[Title/Abstract]

42

Scopus Database Original (“Maternal Mortality”) AND 
determinant*

723

Review (“Maternal Mortality”) AND 
determinant*

87

BMC public health Journal All types (“Maternal Mortality”) AND 
determinant*

204 23

Maternal and child nutrition Journal All types (“Maternal 
Mortality”[Abstract]) AND 
determinant* [Abstract]

83

Maternal and Child Health 
Journal

Journal All types (“Maternal Mortality”) AND 
determinant*

91

BMC Pregnancy and Child-
birth

Journal All types (“Maternal Mortality”) AND 
determinant*

397

PLoS (One/ Medicine/ 
Neglected Tropical Diseases/ 
Pathogens/ Genetics/ Compu-
tational Biology)

Journal All types (“Maternal Mortality”[Title]) 
AND determinant* [Title]

126

Hand Searching Bibliography of the included 
papers

- - - 1855 30

Google - - - - 16

Total - - 3658 121
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discussion. Each question in this checklist had one score, 
so the highest quality of the article would obtain score 22.

We used the critical appraisal checklist from Glasgow 
University [41] for the quality assessment of review arti-
cles. As shown in Table 3, except for two studies contain-
ing nine review articles, the quality assessment was not 
performed for the rest of them, and their results were 
not reported precisely because determinants of maternal 
mortality were not based on the confidence interval. It 
is worth noting that the quality of the studies was inde-
pendently assessed by two researchers in different places. 
Then, discrepancies were resolved by participation of a 
third researcher to reduce the risk of bias.

Data extraction
We extracted the required data from the included 
review articles and original articles using a purposefully 
designed data extraction form. Year of publication, num-
ber of maternal deaths, time span of the study, setting, 
design, and methods, and maternal mortality determi-
nants were extracted from the included studies as shown 
in the Tables 2 and 3.

Data analysis
The included studies were developed with diverse objec-
tives, used various methods and  different statistical 
techniques, and included participants with different char-
acteristics and were widely distributed among countries. 
This diversity made formal meta-analysis almost  impos-
sible. Some of the included studies were developed with 
similar objectives, and participants had similar charac-
teristics and used similar methods and measures, but we 
also  classified the  determinants of maternal mortality 
into three main individual, household, and community 
levels to be higher applicability  for policymakers and 
researchers.

Classification of the included studies based on income 
levels of countries
We classified each original study based on low-, lower-
middle-, upper-middle-, and high-income countries 
according to World Bank classification. Some points 
considered in this classification; for example, if a study 
in a country was in a specific income group for a some 
years and then its level changed for next years, we chose 

Fig. 1 PRISMA flow diagram for systematic review
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the income group that were for a longer period. In the 
study of Simo ˜es et al. [94], Brazil was in the upper-mid-
dle-income group for two years (2000–2001) and then 
changed as a lower-middle-income country in 2002; thus 
we considered Brazil in the upper-middle-income group. 
If a study included different countries in two different 
income groups, we chose the group with more countries. 
For example, in the study of Graham et al. [131], among 
11 different countries, only two countries were in lower-
middle group and the rest were in low-income group; 
so, we considered it as a low-income country. We also 
chose the last years of income level for the studies that 
used the same number of years for two different levels of 
income. For example, in the study of Taguchi et al. [77], 
Indonesia was lower-middle-income country for two 
years (1996 and 1997) and was low-income for the other 
two years (1998 and 1999), so we considered Indonesia as 
low-income country. Studies with more than two income 
groups in different countries were considered as global/
regional studies, illustrated in the last column of Table 4.

Results
The results of this systematic review are structured here 
in two main sections; first, according to Tables 2 and 3, 
which are a summary of all included original studies and 
review articles, respectively, and provide a description of 
the characteristics of included studies. Then, maternal 
mortality determinants are reported for review articles 
and original studies, summarized at individual, house-
hold, and community levels by income groups in Table 4.

Description of the included studies
Of 121 included studies, 12 were review articles (Table 3) 
and the rest were original studies (Table  2) in which 
33%, 28%, 27%, 10%, and 2% were ecological, case–con-
trol, cross-sectional, longitudinal (including prospective 
cohort, panel and time-series studies), and cohort studies, 
respectively. Among the 12 review articles, six of them 
with a total of 160 studies were conducted systematically 
and the rest were narrative reviews (Table 3). Most of the 
literature evaluated the determinants of maternal mortal-
ity globally with special focus on low- and lower-middle-
income countries. Moreover, the results by countries 
show that most of the included original studies have been 
conducted in China, followed by Niagara and Indonesia 
(details provided in Fig. 2), and most of them were pub-
lished after 2013 (Fig. 3).

Determinants of maternal mortality in the world
In this section, first the results of the review articles then 
the original study’s findings are reported based on deter-
minant levels and income levels of countries.

Based on our review articles, some macro factors such 
as economic growth, poverty, inequality, improved water 
and sanitation, education, accessibility of health care ser-
vices, etc. (details are shown in Table 3), and some micro 
factors such as age, parity, type of delivery, early mar-
riage, etc. have led to maternal mortality.

Maternal mortality determinants based on individual, 
household, and community levels
Determinants at individual level mainly show the health 
status and reproductive-demographic characteristics 
of deceased mothers. A summary of the determinants 
of mothers who died due to pregnancy-related reasons, 
based on original studies, is described in Table  4. As 
shown in column three of the table, among demographic 
factors, maternal age over 34 or below 18 is one of the 
main factors affecting pregnancy-related deaths, and 
nearly 70% of 36 examined studies with 7632 aggregate 
deaths confirmed this association. In addition, higher 
gravidity and cesarean delivery (as opposed to natural 
delivery) were recognized as significant threatening fac-
tors in 90% and nearly 75% of the studies, respectively. 
Furthermore, the results of this review show that moth-
ers attended by skilled birth personnel, under prenatal 
care, as well as educated women are less likely to die from 
pregnancy-related causes. Moreover, delay in seeking 
health services and making decisions for delivery in all 
the eight observational evidences and factors related to 
mothers’ health (including the history of underlying dis-
ease, medical comorbidities, having complications dur-
ing pregnancy or postpartum period, and hospitalization 
during pregnancy) were significant contributors accord-
ing to most studies. However, in a few studies, some vari-
ables such as BMI, race, skin color, and caste were not 
recognized as associated factors. In contrast, each of the 
factors of birth weight, substance misuse, nationality, and 
previous pregnancy history were significant factors in 
one study, which we refused to include in Table 4. At this 
level, there is no consensus on the effect of age at mar-
riage, age at first birth, birth weight, and postnatal care 
coverage. Details about other determinants at this level 
were described in Table 4.

Determinants at household level show that improved 
water sources and sanitation systems were the main con-
tributors in most studies. In addition, low family income 
or wealth, and rural residence were associated factors in 
nearly 87% and 70% of studies, respectively. Also in this 
level, access to electricity in all the evaluated studies, 
and higher levels of husband education were recognized 
as significant factors in 80% of the observational studies 
(details in Table  4). Other factors mainly related to the 
condition of living, including the type of flour and toilet, 
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Table 4 Summary of determinants of maternal mortality according to the Table 2

A Associated, N Not associated, O Observational studies (including case–control, cross sectional & retrospective cohort studies), L Longitudinal studies (including 
prospective cohort, panel and time-series studies), E Ecological studies
a These studies used more than two types of different income level groups among different countries. The colors shows the association of the determinants based 
on numbers of the studies, total sample sizes & sometimes quality of the included studies ( There was significant relationship, there was no consensus 
& there was not significant relationship). Strobe-checklist tool were used for quality assessment of these original studies
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building material of the house, and type of family were 
the associated factors, which are not shown in Table 4.

At community or social levels, poor human resources 
in 73% of the examined studies, and poor accessibility 
or availability of health facilities (including the num-
ber of hospitals, primary health care, hospital beds, 
and equipment, etc.) in 79% of the 19 examined stud-
ies were the main contributors that threaten maternal 
health. Moreover, health expenditure shares (includ-
ing higher share of out-of-pocket or private expendi-
tures, and lower share of total health of GDP or public 

expenditures) and higher total fertility rate per woman 
were other associated factors in 89% and 77% of the 
included studies, respectively. In this category, there is 
no consensus on the effect of quality of services, and 
less use of contraception (details in Table 4). A few of 
the selected studies also recognized other factors such 
as life expectancy, need for emergency obstetric care, 
total calories consumed, and fat residuals as significant 
factors, which we refused to enter in Table 4. In terms 
of economic factors that were mainly studied in eco-
logical studies, lower-income countries levels (GNP 

Fig. 2 Number of included studies by setting

Fig. 3 Number of included studies by publication years during 1991–2021
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or GDP) in 89% of the studies, unemployment rate in 
all studies, and poverty in 57% of the examined studies 
were significant threatening factors. However, income 
inequality and foreign investment are not known as 
significant factors. In contrast, debt rate, agricultural 
production indices, and private-sector infrastructure 
were other contributors in a study, which we refused 
to enter in Table  4. In addition, results show that 
maternal mortality was also caused by social, politi-
cal, and cultural factors. Thus, levels of education 
and governance (corruption index, instability, voice 
and accountability, etc.) were the main contributors 
in five ecological studies. Also, gender inequality and 
human development index both in four original stud-
ies were known as main factors in this category (details 
in Table  4). Also, other factors such as paved roads, 
annually published scientific papers, percentage of 
the indigenous population, and education efficiency 
were significant factors, which we refused to enter in 
Table 4.

Maternal mortality determinants based on income levels 
of countries
A summary of our findings is shown in Table  4. As it 
shows, the attributable risk of maternal death is varied 
based on income levels and development levels of coun-
tries; more than 80% of the examined studies and all four 
ecological studies found poor income levels of countries 
(GDP/GNP) and human development index strongly 
associated with maternal death, respectively.

Among the factors at individual levels, prenatal care, 
delay in decisions, type of delivery, and hospitalization 
during pregnancy in most studies (except the type of 
delivery in lower-middle income group) were significant 
factors in all different income levels. In six out of seven 
global studies, skilled birth attendance was a significant 
contributor in low-income, less developed or develop-
ing countries. Also, maternal education as another main 
factor, was an essential contributor in low and lower-
middle-income countries, and more than 80% and 70% 
of the examined studies have shown a significant rela-
tionship, respectively. However, there is no consen-
sus on this factor in upper-middle-income countries. 
Some factors like history of underlying disease, medical 
comorbidities, high-risk pregnancy, length of labor, and 
pregnancy stage were recognized as risk factors in low 
or lower-middle-income countries (Table 4).

Based on this review, most studies statistically accepted 
that less access to clean water and improved sanitation 
negatively affected maternal death in low and lower-
middle-income countries, respectively. In addition, in 
poor countries, improvement in the availability or acces-
sibility of health services and health expenditure shares 

were essential determinants in the reduction of mater-
nal death. Based on our findings, reduction in the share 
of out-of-pocket and private health expenditures and 
increase in the share of total health expenditures as a 
percentage of GDP and public expenditures were most 
responsible for pregnancy-related deaths, particularly in 
low-income countries as well as other income groups. 
Moreover, the risk of pregnancy-related death was highly 
significant among the population below poverty line 
in all existing evidence, and the use of contraception in 
many studies in low-income countries. However, poverty 
in upper-middle-income countries was not significantly 
associated with maternal death. Moreover, gender ine-
quality and gender empowerment measures (autonomy, 
economic empowerment, and attitudes towards violence) 
in low and lower-middle-income countries were asso-
ciated contributors in most studies. However, gender 
empowerment measures did not affect maternal death 
in two ecological studies, and there is no consensus on 
the significance of gender inequality in our global studies. 
Details of the other variables is shown in Table 4.

Discussion
This study aimed to review and overview maternal mor-
tality determinants in the world and categorize them 
based on income levels of countries. Our included stud-
ies show that most of these studies were conducted 
ecologically and were case–control studies and 58% of 
them were carried out in low and lower-middle-income 
countries.

According to the result of this study, maternal age, gra-
vidity, type of delivery, education of mothers, pregnancy 
care, skilled birth attendance, and maternal health status 
are the main factors at individual level. At family level, 
factors such as access to improved water and sanitation, 
region of residence, family income or wealth, and other 
factors related to living conditions were significantly 
associated with maternal death. However, the systematic 
review conducted in Iran [156] failed to find the place 
of living as a risk factor because of having more access 
to primary health care among rural women in Iran. At 
community or social level, availability of health services, 
total fertility rate, health expenditures shares, income 
level, governance, inequality and education were main 
contributors.

Our review shows that women aged 18–34 years were 
less likely to die as compared with age groups of 35–49 
or under 18  years. A possible reason for the high risk 
of maternal death among women aged 35–49  years 
is due to weakened uterus and anemia, and becoming 
pregnant is too risky for women older than 35 years and 
studies showed that the majority of women in this age 
group were not educated. Studies indicate that most 
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maternal deaths occurred in women with no antenatal 
care and delay in seeking health services. This may be 
due to lack of awareness about the seriousness of mater-
nal health. The type of delivery can also affect maternal 
mortality, as most cases of obstetric hemorrhage and 
emergency postpartum hysterectomy are associated 
with CS deliveries [75].

Among original studies, two observational stud-
ies in lower-middle income countries [93, 144], and an 
observational study in the west of Iran [93], as upper 
middle-income country, demonstrate that skilled birth 
attendance has no significant relationship with mater-
nal mortality. However, it doesn’t seem that skilled birth 
attendance has no effects on maternal mortality at this 
income level as those studies were conducted with a 
small sample size and limited time span. A longitudinal 
study in Chile, as a lower middle-income level country, 
showed this factor as a significant contributor in adjusted 
models. Some global or regional studies, mainly includ-
ing less developed or developing countries, accepted this 
factor [76, 130, 138].

Based on our findings, households’ access to 
improved water and sanitation especially in low-
income countries were negatively associated with 
maternal death. In line with this, Benova et al. [15] sug-
gested that women in households with poor sanitation 
were 3.14 times more likely to die compared to women 
with better sanitation. The concept is that poor access 
to sanitation and water can provide the conditions 
for the prevalence of infectious diseases, which can 
directly affect maternal death. Studies also show that 
access to improved sanitation is associated with income 
level of countries [79, 115]; a study shows that clean 
water and sanitation access improved by 14% due to 
economic growth in low and middle-income countries 
from 1990 to 2010 [73]. Based on WHO data [157], 
access to improved sanitation and water was always 
over 98% among high-income countries since 1990, 
while in low-income countries, access to clean water 
fluctuated around 46% to 66%, and access to sanitation 
fluctuated around 13% to 28% from 1990 to 2015.

Governance is one of the key factors that affects mater-
nal mortality. Governance can be described as a set of 
traditions and conventions that determines the prac-
tice of authority in a particular country. It comprises 
not only the processes through which governments are 
selected, held accountable, monitored, and replaced, but 
also the capacity of governments to efficiently manage 
resources and formulate, implement, and enforce appro-
priate policies and regulations. In addition, governance 
regulates the level of respect received by the citizens and 
the state for conventions and laws that govern the eco-
nomic and social interactions in the community. Through 

better governance, public spending can effectively and 
efficiently enhance health and education outcomes.

Some economic and health system-related factors such 
as the Gross National Income per capita and per capita 
government expenditure on health showed an inverse 
correlation with MMR. In contrast, private sector and 
out-of-pocket health expenditure showed a significant 
direct correlation with MMR: the more private sectors 
and out-of-pocket health expenditures in a country, the 
higher the MMR. Since appropriate government financ-
ing can ensure better access to some essential maternal 
health services, greater levels of health expenditure will 
be required for developing countries to achieve MDG on 
maternal mortality. Between 1995 and 2014, the average 
total health expenditure (%GDP) varied from 5% in low-
middle income countries, 48% of which was paid by pub-
lic expenditure, to nearly 11% in high-income countries, 
61% of which was paid by public expenditure. Based on 
WHO statistics, the average out-of-pocket share (% total 
health expenditure) varied from nearly 41% in low-mid-
dle income countries to nearly 15% in high-income coun-
tries in the same period [158].

According to the literature, poverty positively affects 
maternal mortality as an economic factor, especially in 
the low-income countries. According to the evidence, 
poverty is linked to maternal mortality through malnutri-
tion [99]. Malnutrition has been associated with anemia 
that is one of the main causes of maternal death [159]. 
Malnutrition may lead to chronic iron deficiency and 
anemia, which can make women prone to hemorrhage 
and infections [160]. Furthermore, women who experi-
ence malnutrition early in life are usually smaller, which 
increases the likelihood of obstructed labor [160].

Also, low human development index (HDI) in all evalu-
ated studies was recognized as a significant contribut-
ing factor. HDI is one of the powerful indexes, which is 
a geometric means with three dimensions of life expec-
tancy at birth, education, and GDP per capita. Much evi-
dence shows that MMR reflects the general health status 
of a country and its development [130].

Moreover, education as a social factor is the other main 
contributor. As seen in Table  4, among 20 studies that 
examined the effects of education on maternal mortality 
at community level, only one did not confirm this. This 
shows that education is influential in reducing maternal 
mortality. Educated women are more exposed to hav-
ing an informed reproductive behavior, and they access 
reproductive health facilities frequently and timely. 
When women are educated, they increasingly improve 
their status, gain autonomy, awareness, responsibil-
ity, and control their fertility and reproductive activities 
such as in the use of contraceptives, prenatal and postna-
tal care, and health facility delivery [13]. Literature also 
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shows that education in low and lower-middle-income 
countries is essential, which may have happened due to 
the low level of social and economic infrastructures in 
them.

Other factors including households’ income, employ-
ment, urbanization, inequalities, gender empowerment, 
human resource, availability of services were the other 
main factors particularly in less developed or developing 
countries (Table 4).

To the best of our knowledge, this is the first system-
atic review to present a robust summary of individual 
and ecological determinants of maternal mortality in 
the world based on income level of the countries. We 
used a sensitive search strategy in different sources, and 
finally identified 121 studies (109 original studies and 12 
review articles). However, this review has several poten-
tial limitations. As the main limitation of this study, we 
only included studies in English with access to full-text 
documents. To compensate this, we did a rigorous 
search on different electronic databases, journals, and 
paper references, and the abstracts of excluded studies 
were reviewed to reduce bias. As with any systematic 
review, we may have missed some studies due to rela-
tively a short list of search terms. Also, some studies did 
not provide access to the full text and thus they had to 
be excluded from this review. However, we minimized 
this by exhausting the search process through key terms, 
and the search strategy employed multiple academic 
and grey literature databases. As another limitation, all 
included studies had analytical observational and review 
design, so the cause-effect relation between determinants 
and maternal mortality could not be established. The 
results of this review can help researchers to understand 
the main determinants of maternal mortality based on 
income level of the countries and provide an appropri-
ate space for research. This study can also provide com-
prehensive views for policymakers to reduce maternal 
mortality.

Conclusions
This review aims to comprehensively show the deter-
minants of maternal mortality. The results of this study 
demonstrate the individual-level factors (e.g., age and 
parity), household-level factors such as region of resi-
dence, access to improved water etc., and community-
level factors such as socio-economic, cultural, and health 
care system factors associated with maternal mortality. 
Based on extracted determinants, providing health ser-
vices by making them affordable and available, access to 
quality health care, access to prenatal care, family plan-
ning care, and emergency obstetric care, increasing 
education levels, improving the condition of living and 
infrastructures, and the use of contraception can play an 

important role in the reduction of maternal mortality. 
Further studies are recommended to reach a consensus 
regarding certain determinants such as age at marriage, 
postnatal care coverage, etc.
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