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Background & aim: Pregnancy complications can lead to the death of some 
women, most of which are safely preventable . This study aimed to determine the 
conditions, trends, and main causes of mortality of women of reproductive age in 
Iran. 
Methods: In this secondary data analysis, the data on death were extracted in 
terms of age, sex, and cause of death at the provincial level from the annually 
published death records registered by the Civil Registration and Vital Statistics 
system of Iran. The conditions and trends of women's mortality were analyzed 
from 2006 to 2020 using SPSS 16 software.  
Results: The death rate of women in Iran reached a very low level in 2020 with 5 
deaths of 1000 women and 1 death in 1000 women at reproductive age. The death 
rate was higher in rural areas. Six primary causes accounted for 70% of deaths, 
while 10% were indeterminate at reproductive age. Deaths caused by infectious 
and parasitic diseases increased among women, particularly women aged 15 to 19. 
Provinces with lower levels of development had higher women mortality, 
particularly deaths caused by external causes of death and infectious diseases. 
Conclusion: Despite the decrease in women's mortality in the country, the 
differences in deaths at provincial levels are still significant. The high rate of deaths 
caused by accidents and infectious diseases and its relationship with economic and 
social variables shows that it is still possible to improve the health index for 
women by promoting social policies in less developed areas. 
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Introduction 
In any society, women, especially mothers, play 

an important role in maintaining the health of 
the family, and the health status of the mother 
affects the health status of other family 
members, and the death of the mother causes 
irreparable damage to the family and 
society(1).The slogan "healthy women, healthy 
society" shows well the role of women in 
maintaining the health of society (2). Thus, 
Women’s mortality is a significant index of the 
health of a society that determines the level of 
development of a country (3-5). Women’s 
mortality, as one of the most important threats 
to human life, has long left many damages. The 
death of women means the death and disability 
of the family and society and endangers public  

 
health (6-7). Maternal mortality as a 
development index has received special 
attention in most global policies.  
The promotion of women's health is among the 
global goals in the third millennium (8-9). In 
Millennium Development Goal 5, the 
improvement of maternal health was 
emphasized. According to the Sustainable 
Development Goals, a two-thirds reduction in 
maternal mortality is expected to occur from 
2010 to 2030.  The Healthy People 2020 
program required a 34% reduction in maternal 
mortality between 2018 and 2020 (10). 
Most research indicates that women’s mortality 
is the death caused by pregnancy or childbirth  
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complications (11-13), however, there are other 
causes of such deaths, which call for further in-
depth studies. Although many efforts have 
already been made to reduce women’s 
mortality, and there is a strong aspiration for its 
reduction, the death rate is still high in 
underdeveloped countries. More than 85% of 
Women’s mortality occurs in poor societies in 
Africa and Asia. Mother's death leaves stronger 
effects on vulnerable families (11). Most of the 
previous studies on the death of women focused 
on death caused by pregnancy and childbirth, 
under the title of maternal mortality, referring 
to factors such as pregnancy at very young and 
old ages, abortion, and unwanted pregnancy 
(14-15). They also indicate that 99% of deaths 
caused by pregnancy and childbirth have 
occurred in developing countries (16). 
Moreover, the annual rate of abortion in the 
world increased from 55.7 million between 
2010 and 2014 to 73.3 million from 2015 to 
2019 (12-13, 17). About 4.7-13.2% of maternal 
deaths are related to abortion, which is most 
common in Asia and Africa (18). In line with the 
epidemiological transition, however, more 
recent studies have underscored the role of 
other causes and chronic diseases such as 
circulatory system diseases, breast cancer, 
infectious diseases, and digestive diseases in the 
death of women (19-23). Abdollahpour et al. 
(2019) and Abdollahpour et al. (2020) believe 
that maternal morbidity and mortality need 
more attention in Iran, and it is necessary to 
identify the factors related to them (24-25).  

Most of the studies conducted on maternal 
mortality emphasize the role of economic, social, 
and political factors (26). The risk of Women’s 
mortality is higher in deprived areas. Absolute 
and relative differences in mortality caused by 
deprivation increased between 2002 and 2018 
(27). The level of education, unemployment, and 
unsuitable social and economic status have been 
mentioned as potential causes of the death of 
women (28-30). Age, race, and ethnicity are the 
major spurs of the economic burden for the 
death of women in the United States (31). 
Therefore, Women’s mortality represents 
injustice, and, undoubtedly, without improving 
these conditions, it will be almost impossible to 
reduce the death of mothers (32).  

The United Nations Human Rights Association 
has a special view on the issue of women's death 
not from the perspective of the development of 
societies, but from the perspective of human 
rights (33-34). There is always a debate about 
how to make a reliable index for the under-
recording of women's mortality and the 
comparability of indicators at the global level. 
Increased ambiguity in the rate of women's 
mortality has become a major global health 
challenge now (35-36). 

Iran is one of the countries that could achieve 
the goal of maternal health by designing 
effective programs and measures before 2012 
and reducing the maternal death rate from 121 
cases (per hundred thousand live births) in 
1991 to 21 cases (per 100,000 live births) in 
2012 (37). Despite the decrease in the rate of 
mortality in women, there are still differences in 
maternal mortality in terms of age, geographical 
location, and cause of death. Detecting these 
differences and identifying the target groups can 
help policymakers improve women's health 
status and reduce regional inequalities. 
However, few studies have been conducted on 
maternal mortality. This study is an attempt to 
determine the conditions, trends, and main 
causes of mortality of women of reproductive 
age in Iran.  

Materials and Methods 
The research method is the secondary analysis 

of the data obtained from the National 
Organization for Civil Registration of Iran. The 
data on population was adopted from the 
censuses in 2006, 2011, and 2016, and the data 
on death was taken from the annually published 
death records in terms of age and sex in 2006 to 
2020 registered by the Civil Registration and 
Vital Statistics (CRVS) system. The data is 
published in statistical yearbook by the Civil 
Registration Organization of Iran including all 
deaths of women by cause at reproductive age. 
First, the data were classified according to the 
International Classification of Diseases (ICD10). 
Then the age groups of women from 15 to 49 
years were classified by five-year intervals both 
in terms of population and number of deaths. 

The death rate was calculated by dividing the 
number of deaths by the population, which was 
used for comparison at the provincial level and 
different time periods. At the provincial level, 
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 we used census data to examine the economic 
and social indicators such as literacy, 
urbanization, life expectancy, higher education, 
and household size were analyzed using census 
data. Other indicators of development included 
gross product, human development index, and 
rate of medical insurance and social insurance 
obtained from other studies (38-40). The 
relationship between economic and social 
development variables and the death rates of 
women at reproductive age was achieved 

through Pearson's correlation coefficient. 
Calculations of rates and indicators were done 
through Excel 2016 and correlation analysis was 
done using SPSS 16 software. 

Results 
Table 1 shows the deaths of women of 

reproductive age in the country from 2006 to 
2020.  
 

 

Table 1. Number and rate of death of women in Iran over the years from 2006 to 2020 by place of 
residence 
 

year 
death death rate per 1000 

all women women aged 15 to 49 all women women aged 15 to 50 
urban rural urban rural urban rural urban rural 

2006 89655 36666 12861 5855 3.8 3.3 0.9 1.1 
2011 106937 37435 14832 6324 4 3.5 0.9 1 
2016 111641 37866 12843 5021 3.8 3.7 0.7 0.9 
2020 158456 50652 16588 5125 5.1 5 0.9 1 

 
    The crude death rate per total female 
population shows a very low level of mortality 
in Iranian women both in urban and rural areas. 
A death rate of about 5 deaths per total 
population is known as the lowest level of 
mortality, and values lower than that can be 
attributed to under-recording errors in death 
data. However, the results display that Women’s 
mortality in Iran has passed the transition and is 
at the lowest level. The death rate of women in 
rural areas is lower than that in urban areas due 
to more under-recording of death in rural areas, 
the grossness of the raw death rate, and the 
younger population in the rural community that 
will lead to a lower death rate. In addition to the 
crude death rate, the death rate of women at 
reproductive age (14 to 49 years old) was 
calculated in 1000 of their population. The 
difference between urban and rural areas 
looked more logical and the death rate of 
women at reproductive age in rural areas was 
found to be higher than that in urban areas. As 
can be seen, both the crude rate of death and the 
rate of death of women at reproductive age, 
from 2006 to 2016, were at a low level, but 
there was an increasing trend in 2020 due to the 
COVID-19 pandemic. 
   Figure 1 shows the death rate of women at 
reproductive age by age and place of residence.    
    

    
    The trend of female death at 5-year intervals 
(2007-2011, 2012-2016, 2017-2021, 2022) 
indicates a decrease in the death of women over 
time from 2008 to 2021 and by age. The death 
rate of women increased in 2021 due to the 
COVID-19 pandemic, especially at the age of 30 
and over. The comparison of urban and rural 
areas shows that in the early years, in rural 
areas, the death rate of women between the 
ages of 20 and 30 is higher than in urban areas, 
but it does not follow the trend of increasing 
death over age. The figure at the bottom shows 
the deaths of women aged 15 to 19. The results 
show a decrease in the death of women aged 15 
to 19 in both urban and rural areas for the years 
after 2008 and a decrease in the difference 
between the city and the countryside. However, 
since 2016 and 2017, this trend changed and 
increased for both areas. Due to the death 
increase in rural areas, the difference between 
the urban and rural areas increased. This trend 
continued until the end of the period and was 
even intensified by the spread of the COVID-19 
pandemic. 

Table 2 demonstrates the seven main causes of 
death, which account for 90% of deaths for 
women aged 15 to 49.  

What looks amazing at first glance is the 
presence of the indeterminate and ill-defined 
cause of death as the second cause of death for  
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Table 2. The seven main causes of death for women aged 15 to 49 and 15-19 years old in Iran from 2011 to2017 
 

Age of 
women Year 

Circulatory 
system 

diseases 

Indeterminate 
and 

ill-defined 
Neoplasms 

External causes 
of death 

(Unintentional) 

Respiratory 
system 

diseases 

Infectious 
and 

parasitic 
diseases 

Digestive 
system 

diseases 

All deaths 
of women 

15-49 
years old 

15-49 

2017 4086 3579 3431 3178 1555 906 598 19501 
2016 3848 3201 3185 2746 1237 813 518 17610 
2015 3837 3032 3181 2847 1215 714 441 17371 
2014 3961 3187 3083 2971 1065 626 430 17613 
2013 3891 4107 2925 2981 927 619 327 17997 
2012 3756 4660 2737 2985 1057 564 429 18741 
2011 4280 4602 2881 3207 1288 613 550 20350 

2011-2013 11927 13369 8543 9173 3272 1796 1306 57088 
2015-2017 11771 9812 9797 8771 4007 2433 1557 54482 

Percentage of changes in 
period 2011-2013 to 
2015-2017 

-1 -27 15 -4 22 35 19 -5 

15-19 

2016 179 300 89 317 82 63 33 1272 
2017 222 389 87 401 112 100 31 1614 
Absolute changes from 
2016 to 2017 43 89 -2 84 30 37 -2 342 

Relative changes from 
2016 to 2017 24 29.7 -2.2 26.5 36.6 58.7 -6.1 26.9 

 
registering deaths in the country. The other six causes, in order of 

deadliest, include circulatory system diseases, neoplasms, external 
causes of death (unintentional), respiratory system diseases, 
infectious and parasitic diseases, and digestive system diseases 
among which infectious and parasitic diseases as the fifth deadliest 
cause of death in women is notable. Although the epidemiological 
transition has already occurred in Iran and the burden of infectious 
and parasitic diseases has decreased in the country, the results  
 

 
show that among women aged 15 to 49, such diseases still make a 
large  
contribution (about 5%) to the deaths of women of reproductive 
age. 

There are significant differences in the number of deaths towards 
the end of the period from 2015 to 2017 as compared to the 
beginning years of the period 2011-2013. Although the death rate 
for women aged 15 to 49 decreased to 4.6% in this period, the 
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Figure 1. The death rate of women at reproductive age and women aged 15 to 19 by place of residence 
from 2007 to 2021
 

causes changed. Fortunately, the rate of death 
caused by indeterminate and ill-defined 
decreased by 26.6%. external causes of death 
(unintentional) and circulatory system diseases 
also decreased. On the contrary, the number of 
deaths caused by infectious and parasitic 
diseases increased by 35.5%, respiratory system 
diseases by 22.5%, digestive system diseases by 
19.2%, and neoplasms by 14.7%.  

Another kind of death for women that occurs 
at reproductive age is the death caused by 
pregnancy and childbirth, known as maternal 
mortality. the result shows the death rate for 
women due to this cause decreased from 1.8 to 
0.6 per 100,000 women at reproductive ages  
from 2011 to 2017. 

Figure 1 indicates that the deaths of women 
aged 15 to 19 increased since 2016. The bottom 
part of Table 2 is for women aged 15-19 and 
shows the difference in the burden of death due 
to the main cause of death of women aged 15 to 
19 over the two years. In 2017, the number of 
deaths of women increased by 342 cases (27%). 
The results of death due to causes show that 89 
cases were caused by indeterminate and ill-
defined causes, 84 cases by external causes of 
death (unintentional), 43 by circulatory system 
diseases, and 30 and 37 cases were related to 
respiratory system and infectious and parasitic 
diseases. The highest increase in the cause of 
death in 2017 compared to 2016 was related to 
infectious and parasitic diseases with a 58% 
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increase, followed by respiratory system 
diseases. 

Finally, Figure 2 displays the death rate of 
women aged 15 to 49 at the provincial level. The 
results show that in 2017, the difference in the 
mortality rate of women in the provinces of the 
country was very high.  

The death rate varies greatly from 5 in Alborz 
province to 31.9 in Sistan and Baluchistan 
province. Pearson's correlation coefficient to 
examine the relationship between economic and 
social variables and the death rate of women (at 
the province level) as made by different causes 

of death (Figure 2). The relationship between 
economic and social variables and the total 
death rate of women at reproductive age and 
death due to the main causes (i.e. literacy rate, 
higher education rate, human development 
index, rate of urbanisation, life expectancy, rate 
of medical insurance and social insurance, and 
gross product index) shows that the variables 
related to development at the provincial level 
have a negative relationship with the total death 
rate of women and the higher level of 
development means less death for women 
(Table 3). 

 
 
Figure 2. Death rate (per 10,000) in women aged 15 to 49 by province in 2017 

 
The relationship between the death rate as the 

result of the main causes and the total death of 
women at reproductive age shows that the two 
main causes of death (circulatory system 
diseases and neoplasms) have a negative 
relationship with the total death rate of women 
at reproductive age. In contrast, deaths caused 
by infectious and parasitic diseases and external 
causes of death (unintentional) show a positive 

relationship with the death of women. More 
developed provinces with a lower death rate, 
due to the epidemiological transition, have a 
higher death rate in circulatory system diseases 
and neoplasms, and less developed provinces 
with a higher death rate have a higher death 
rate in infectious and parasitic diseases and 
external causes of death (Table 3). 

 

Table 3. Bivariate correlation between socio-economic variables and death rate of women at 
reproductive age (at provincial level) in terms of causes in 2016 
 

Variable 

Death rate of women aged 15 to 49 by main cause 

All 
death 

Circulatory 
system 

diseases 
Neoplasms 

External causes 
of death 

(Unintentional) 

Respiratory 
system 

diseases 

Infectious 
and 

parasitic 
diseases 

Death rate of women aged 15 to 49 by main causes   
all death 1 -0.129 -0.331 **712. -0.055 0.156 
Circulatory system 
Diseases -0.129 1 *444. 0.029 0.182 0.065 

Neoplasms -0.331 *444. 1 *369.- -0.016 -0.240 
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Variable 

Death rate of women aged 15 to 49 by main cause 

All 
death 

Circulatory 
system 

diseases 
Neoplasms 

External causes 
of death 

(Unintentional) 

Respiratory 
system 

diseases 

Infectious 
and 

parasitic 
diseases 

External causes of 
death 
(Unintentional) 

**712. 0.029 *369.- 1 -0.029 -0.031 

Respiratory system 
Diseases -0.055 0.182 -0.016 -0.029 1 **547. 

Infectious and 
parasitic diseases 0.156 0.065 -0.240 -0.031 **547. 1 

Socio-economic 
indicators       

Gross production *380.- -0.019 0.141 -0.337 0.098 0.291 
Penetration rate of 
medical insurance 

**537.- 0.175 0.243 **556.- 0.167 0.289 

Social insurance 
penetration rate 

*422.- 0.087 -0.064 -0.330 0.137 0.300 

Family size **691. *390.- **588.- **711. -0.171 -0.089 
women's 
Urbanization ratio 

**497.- 0.118 0.158 **612.- 0.324 *386. 

women's 
Life expectancy 

*428.- 0.298 **600. **636.- 0.193 0.256 

women's 
Literacy rate 

**901.- 0.267 *451. **568.- -0.085 -0.273 

women's 
Higher education 
rate 

**532.- 0.341 *364. **578.- *370. 0.254 

Women's Human 
Development Index 

**528.- 0.136 0.317 **623.- 0.226 0.341 

**Correlation is significant at the 0.01 level (2-tailed) *Correlation is significant at the 0.05 level (2-tailed)

Discussion 
The purpose of this study was to determine the 

conditions, trends, and main causes of mortality 
of women at reproductive age in Iran. It is 
important to learn about the situation and 
causes of mortality of women as a strategic 
index of health in a society. The health of women 
at reproductive age is a prerequisite for 
achieving sustainable development and 
preventing the crisis of population decline and 
aging. Statistical reports indicate that the death 
rate of around 5 deaths per total population is 
the lowest level of mortality, but values lower 
than that can be attributed to under-registration 
errors in the death data (41). A closer 
examination of death records in Iran can 
indicate under-recording of death, especially for 
women (42-44). However, the results show that 
Women’s mortality in Iran has passed the 
transition period and is now at the lowest level. 
The death rate of women in rural areas shows to 
be lower than that in urban areas mostly due to 

more under-recording of deaths in the rural 
areas and the grossness of the crude death rate 
as well as the younger population in the rural 
community. Failure to register women's births 
can also be one of the reasons for the low rate of 
women's deaths in rural areas (45). The data 
also show that although the death rate of 
women aged 15-19 in rural and urban areas 
decreased after 2006, it increased in 2015 and 
2016, and was even intensified by the spread of 
the COVID-19 pandemic in 2020. Rural areas in 
developing countries result in many problems 
for development due to the underdeveloped 
health infrastructure and the inefficient 
capability of the government  to control 
infection and poverty (46). Figures about the US 
during the pandemic show that the death rate in 
rural areas exceeded that of urban areas due to 
weak health insurance, underlying diseases, and 
disabilities, and women were also largely 
affected by these problems due to the lack of 
timely vaccination (47).  The findings of this 
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study show that the seven main causes 
(circulatory system diseases, unspecified, 
neoplasms, external causes of death 
(unintentional), respiratory system diseases, 
infectious and parasitic diseases, and digestive 
system diseases) are the causes of the death of 
women aged 15-49 in Iran. What was 
remarkable is that 20% of the unspecified cause 
for the death of women at reproductive age is 
due to death registration error in the country, 
but the other 80% of it should be taken into 
statistical and research consideration by 
policymakers and researchers. Under-
registration and misregistration of women's 
deaths can be attributed to out-of-hospital 
deaths, unregistered cemeteries, and women's 
lack of ownership of assets, and thus no need for 
the inheritance monopoly certificate (42). 
Nurses' carelessness in accurately recording 
death codes, deaths caused by unrecognized 
anemia, and unreported violent deaths are other 
examples of misregistration of women's causes 
of death (48). Although Iran has experienced the 
epidemiological transition and the decrease in 
the burden of infectious/parasitic diseases, the 
results show that among women aged 15 to 49, 
such diseases still cause a high number of deaths 
(about 5%) of women of reproductive age. 
Despite the 4.6% decrease in the death of all 
women aged 15 to 49 in this period, the changes 
in the causes are different. Fortunately, the 
burden of unspecified causes has decreased by 
26.6%, and external causes of death 
(unintentional) and circulatory system diseases 
have also decreased. In contrast, death due to 
infectious/parasitic diseases increased by 
35.5%, respiratory system diseases by 22.5%, 
digestive system diseases by 19.2%, and 
neoplasms by 14.7%.  Other causes of death that 
are on the decrease in Iran are pregnancy, 
childbirth, and post-natal care. Although the 
death rate of women aged 15-19 has increased 
since 2016 in all the causes of death, 
infectious/parasitic and respiratory diseases 
have a significant contribution to the death of 
women aged 15-19. This result is in line with 
those obtained by (22). Abdollahpour et 
al.(2019) believe that maternal care needs more 
attention in Iran and it is necessary to identify 
the factors related to maternal morbidity and 

implement suitable strategies to reduce the risk 
factors of maternal care (24).  

The results of this study show that there are 
very high differences in women's death rates at 
the provincial level. Variables related to 
development have a significant relationship 
with the death rate of women at reproductive 
age, and provinces with a higher level of 
economic and social development show a lower 
death rate for women. It should be noted that 
deaths related to chronic diseases occur more in 
developed provinces and deaths due to 
accidents and infectious/parasitic diseases are 
less in these provinces. There are many 
influential economic, social, and cultural reasons 
for the high death rate of women in the deprived 
areas, especially in Sistan and Baluchistan 
province, and its significant difference with 
other provinces to be addressed in future 
studies. The improvement of management and 
sustainable development depends on the health 
status of women at reproductive age and the 
reduction of their mortality. The relationship 
between economic and social variables such as 
urbanization, the level of literacy, and the 
penetration of insurance shows that it is still 
possible to improve women's health by 
providing insurance services and increasing 
women's awareness about care. Moreover, it is 
important to achieve health goals such as wide 
fair access to quality medical services in all 
provinces of the country, as part of the sixth 
development plan of the Ministry of Health, 
Treatment and Medical Development. There is a 
need to conduct separate studies on women's 
health care, health status, and women's access 
to health care services in less developed 
provinces such as Sistan and Baluchistan, 
Kermanshah, Lorestan, Kerman and Kohgiluyeh, 
and Boyer Ahmad. In this way, the target groups 
of women who need to provide health services 
are identified and women's access to health 
services should be improved by removing the 
restrictions they meet. This study also had some 
research limitations common in the secondary 
analysis method and use of available data 
including the death registration error that 
required us to take caution for the analysis and 
the comparison of provinces. 

Conclusion 
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 Despite the decrease in mortality, there are 
still differences in the mortality rate of women 
in terms of poverty, age, geographical location, 
existing inequalities, and causes of death. 
Identifying these differences can help policy 
makers and public health managers to improve 
the health status of women, reduce provincial 
inequalities and recognize the target groups for 
policy making. Death caused by 
infectious/parasitic diseases is still significant 
among women, especially in the less developed 
provinces of the country. Accidents, which can 
be largely prevented through making proper 
social policies, are the main cause of death of 
women at reproductive age in the less 
developed provinces of the country.  
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