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Introduction
The mortality rate for children has received more 

attention as an indicator of population health and a 
country’s development especially in the last decade (1). 

This issue holds great importance which has led to the 

Millennium Development Goals (MDGs) aim to reduce child 

mortality with a target of reducing under-five mortality 

rates by two thirds over the period 1990-2015 (2). The child 
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mortality rate in communities has been decreased due 
to economic and social developments and carrying out 
effective interventions (3). According to the World Health 
Organization (WHO), substantial global progress has been 
made in reducing child deaths since 1990. Worldwide, the 
number of under-5 deaths declined from 12.5 million in 
1990 to 5.6 million in 2016. In other words, 35,000 deaths 
per day in 1990 compared with 15,000 in 2016. During 
these years, the under-5 mortality rate dropped by 56% 
worldwide, in other words, 93 deaths per 1,000 live births 
in 1990 to 41 in 2016 (4). According to the results of the 
global burden of disease study, lower respiratory infections 
(20.1%), diarrheal diseases (17.4%), malaria (11.8%), other no 
communicable diseases (8.1%), and nutritional deficiencies 
(6.7%), were reported to be the most important causes of 
death in children aged 1-11 months. Furthermore, malaria 
(20.8%), lower respiratory infections (12.4%), diarrhea 
(11.9%), chronic non-communicable diseases (9.9%) and 
nutritional disorders (7.2%) were the most prevalent causes 
of death among children aged 1-4 years old (5). According 
to the WHO, more than half of these early child deaths are 
due to conditions that could be prevented or treated with 
access to simple, affordable interventions. Strengthening 
health systems to provide such interventions to all children 
will save many young lives (4). The results of a variety of 
studies in Iran indicate that the under-five mortality rate 
has decreased in recent years (6,7). Given that reducing the 
mortality rate of this age group has been consistent with 
international goals as a national and academic priority, 
and due to the lack of data in this regard, this study was 
conducted to determine the mortality rate and causes 
of death in children aged 1-59 months in North Khorasan 
province, northeastern Iran, from March 2011 to March 2017.

Materials and Methods
In this population-based cross-sectional study, we 

considered all actual and recorded deaths through the child 
mortality surveillance system, from March 2011 to March 
2017, to investigate the mortality rate and causes of death 
in children aged 1-59 months in North Khorasan Province, 
Located in Northeastern Iran, which had a population of 
863,092 according to the 2016 national census. This province 
covers an area of 28,434 square kilometers and contains 8 
counties with Bojnurd as its provincial capital. Due to the 
importance given to the registering of child mortality in the 
health care system of Iran, all deaths should be reported 
and reviewed by the child death committee. Therefore, 
the database of child deaths in the health department is 
a comprehensive and valid source. Iranian nationality and 

residence in North Khorasan province were the eligibility 
criteria, in contrast, inadequate and misleading information 
were considered as exclusion criteria (however, there were 
no missed cases). In this study, we performed a secondary 
analysis of the data collected by the health department of 
North Khorasan University of Medical Sciences. These data 
were obtained from the health department de-identified 
and without the confidential information of individuals. 
Therefore, informed parental consent was not obtained due 
to the design of this study.

The data needed for this study including gender, age, 
place of residence, mother’s education and cause of death 
were extracted from the standard checklist of the Children’s 
Health Department of the Ministry of Health in the health 
department of North Khorasan University of Medical 
Sciences. This checklist investigates the history of each 
child death since the beginning of the first signs of risk to 
death and includes four sections: an overview of family 
health status, outpatient medical measures, hospitalized 
medical measures and a specialized checklist examines 
the cause of the death of each child aged 1 to 59 months, 
which is completed by a Pediatrician after reviewing the 
previous checklists. The process of recording and reporting 
a child’s mortality is as follow: when the death has occurred 
in the hospital, the main criterion for the leading cause of 
death in hospitals is under the supervision of the death 
committee, but when the death is reported by a physician 
at a health center in cases where death occurred outside 
the hospital, reports were examined by relevant experts 
at the health department and causes of death were coded 
according to the International Classification of Diseases. 
The mortality rate was estimated in each year as deaths 
which occurred in the age group of 1-59 months per 1,000 
live births. To report the results, the frequency was used 
to describe qualitative variables and the mean and 95% CI 
for quantitative variables. Pie charts are used to display the 
causes of death in each age group (1-11 months and 12-59 
months). 

Statistically Analysis

The frequency of mortality is represented in a table 
according to demographic variables. Chi-square and Mann-
Whitney U tests were applied to examine the relationship 
between qualitative variables and comparison of median 
age at death. The statistical significance level was set 
at less than 0.05. Additionally, the mortality trend was 
also investigated using linear regression, which was the 
line gradient considered as the average of the changes in 
mortality during the period.
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Results
According to the table I, 778 deaths were recorded in 

children aged 1-59 months and that 414 (53.2%) of them 

occurred in boys and 364 (46.8%) in girls (p=0.07). Totally, 

63.2% of deaths (492 cases) occurred in the age group of 

1-11 months. In other words, the mortality rate in the age 

Table I. Distribution of deaths by demographic characteristics

Age groups (months)

Variable 1-11 12-59 1-59 p

Gender n (%)

0.07Male 256 (52.0) 158 (55.2) 414 (53.2)

Female 236 (48.0) 128 (44.8) 364 (46.8)

Place of residence n (%)

<0.001Urban 149 (30.3) 82 (28.7) 231(29.7)

Rural 343 (69.7) 204 (71.3) 547 (70.3)

Mother’s education n (%)

<0.001

Illiterate 159 (32.3) 88 (30.8) 247 (31.7)

Elementary 134 (27.2) 97 (34.0) 231(29.7)

Secondary 106 (21.5) 48 (16.7) 154 (19.8)

High school 73 (14.8) 42 (14.6) 115 (14.8)

Academic 20 (4.2) 11 (3.9) 31 (4.0)

Figure 1. a) Distribution of deaths among children age 1-11 months, by cause. b) Distribution of deaths among children age 12-59 months, by cause. c) 
Distribution of deaths among children aged 1-59 months, by cause

a.

c.

b.
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group of less than one year (1-11 months) was 1.7 times more 
than the age group of 12-59 months. The median age at 
death for boys and girls was 7 months (Interquartile: 16.0) 
and 6 months (Interquartile: 14.3) respectively (p=0.8). The 
childhood mortality in the rural areas (547 cases) was 2.3 
times more than in urban areas (p<0.001). This significant 
difference was observed in both age groups and death cases 
in rural areas in the age groups of 1-11 and 12-59 months was 
2.3 and 2.4 times more than urban areas respectively. The 
mortality rate of children with illiterate mothers was higher 
than children with mothers with elementary and academic 
education (p<0.001). In addition, 31.7% of mothers were 
illiterate and 81.3% of them lived in rural areas. Regarding 
the records of 94,501 new birth cases during the study 
period, totally, the mean annual mortality rate for children 
was estimated to be 8.2 per 1,000 live births (95% CI: 
7.6-8.8). Figure 1 show the causes of death in age groups. 
Unintentional accidents, congenital and chromosomal 
abnormalities, cardiovascular diseases, respiratory diseases, 
and nervous system diseases are noted as the top five leading 
causes of death in the age group of 1-11 months. The top five 
leading causes of death in the age group of 12-59 months 
were unintentional accidents, congenital and chromosomal 
abnormalities, nervous system diseases, cardiovascular 
diseases, and respiratory diseases respectively. Also, in the 
top ten causes of death, the median of age of death was 
lower than 12 months except for cancers and hematopoiesis 
system diseases.

Figure 2 indicates the mortality rate from 2011 to 2017; 
the highest and lowest mortality rates occurred during 2013 
and 2014, with 10.8 and 5.9 deaths per 1,000 live births, 
respectively. From 2011 to 2017, the mortality rate declined 
in the age group of 1-59 months, from 9.3 deaths per 1,000 
live births in 2011 to 6.9 in 2017. Figure 3 shows that the 
frequency of deaths for boys was higher than for girls in the 
study period, except in 2013 and 2016.

Discussion
The findings of the present study suggests that child 

mortality in rural area was higher than urban areas. In 
contrast, according to a study of Izadi et al.(8) in Kermanshah 
province, child mortality was higher in urban areas. Also, 
according to the results of the present study, unintentional 
accidents were the leading cause of death in children 
aged 1-59 months, whereas Rahbar et al. (7) in their study 
reported that the most common cause of mortality were 
the congenital and chromosomal abnormalities in Iran. 

With the end of the era of the MDGs, the international 
community agreed on a new framework, the sustainable 
development goals (SDGs). The SDGs target for child 
mortality represents a renewed commitment to the world’s 
children: with an end date of 2030, all countries aim to 
reduce neonatal mortality to at least as low as 12 deaths per 
1,000 live births and under-five mortality to at least as low 
as 25 deaths per 1,000 live births for preventable mortality 
(9). In the last few decades, childhood mortality rates have 
decreased in most countries (10). Despite the significant 
improvements made in reducing child mortality, child 
survival remains an urgent concern. In spite of the availability 
of interventions to preserve life, it is unacceptable that 
15,000 children die from preventable and treatable diseases 
every day. Furthermore, according to the 6th development 
plan of the Islamic Republic of Iran, by 2021, the aim is to 
reduce the mortality rate of children under five years to at 
least as low as 11.3 deaths per 1,000 live births, while this 
rate was 15.1 according to the latest report of the Ministry 
of Health in 2017 (11). The results of the present study 
showed that there was a decline in the trend of mortality in 
children aged 1-59 months in the North Khorasan province, 
which is consistent with the results of other studies in other 
provinces of Iran (8,12,13). Although the results of the study 
indicated that there is a relative success in achieving the 
SDGs, unfortunately, the death rate of children aged 1-59 in 

Figure 2. Trend of mortality rate with confidence interval 95% children 
1-59 months in the study period

Figure 3. Frequency of deaths among children aged 1-59 months by 
gender in the study period
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this province is higher than the national average (5.1 deaths 
per 1,000 live births) and the second lowest rank belongs 
to this province after Sistan and Baluchestan province (11). 
Soori et al. (6) compared the rates and causes of under-five 
mortality in Iran with the Eastern Mediterranean region and 
the world. Between 1990 and 2012, the under-five mortality 
rate in Iran dropped from 56 deaths per 1,000 live births to 
18 deaths per 1,000 live births, and so ranked 11th among the 
21 Eastern Mediterranean countries.

Based on the results, the death rate reached its highest 
level (10.8 deaths per 1,000 live births) in 2013. Under further 
scrutiny, it was found that the main contributing cause was 
due to the increase in central nervous system diseases and 
opioid poisoning along with traffic accidents compared 
to the previous year. In contrast, this rate unexpectedly 
dropped by 46% in the next year (5.8 deaths per 1,000 live 
births). This decline perhaps was due to low reporting or a 
lack of sufficient sensitivity of the health system in recording 
deaths due to shifting and relocation of experts on children’s 
programs at health centers and health department. As well 
as this, the reduction may be actual and attributable to the 
effect of the rapid interventions by the health system such 
as increasing awareness, improvements in the care system 
and so on, which should be specifically investigated in other 
studies.

According to the study of Frey and Field (14), 
improvements in socioeconomics, education, housing, 
nutrition, health care, and sanitation have contributed to 
reducing childhood mortality. According to the results, a 
major part of the deaths occurred in rural areas, which is 
consistent with the results of previous studies (7,15). Koffi 
et al. (16) in their study entitled the social determinants 
of mortality among children aged 1-59 months reported 
that three quarters of deaths occurred in rural areas. Based 
on another study in Iran (17), the mortality for children in 
rural areas was higher than in urban areas. Unequal income 
distribution and facilities between the rural and urban areas 
which may affect mortality in children through a number 
of factors including low maternal education, malnutrition 
in both the mother and child, a lack of proper access to 
health services and facilities especially during pregnancy 
and the low quality of medical services particularly infant 
medical care can account for the difference between these 
two areas (18). In addition, the results of the present study 
showed that the educational level of mothers in rural 
areas was lower than in urban areas. Evidence suggests 
that girls with minimal primary education when they reach 
adulthood, compared to illiterate girls, are likely to better 
manage their desired family size based on their capacity 

and there is a strong probability that they provide better 
care for their children (19). The distribution of mother’s 
educational levels among deceased children in the present 
study showed that more than three quarters of deaths were 
found in children of mothers who were illiterate mothers 
or only had elementary education, which is consistent with 
the results of other studies (7,15,17). It has been proven by 
several studies that maternal education plays an important 
role in increasing health awareness, adopting appropriate 
fertility behaviors, the better use of health services related 
to pregnancy, child nutrition, and health and medical care 
(20,21). Similar to the results of other studies, the frequency 
of deaths in boys was higher than in girls in our study (8,15-
17). According to some previous studies, gender differences in 
child mortality are due to complex interactions of biological, 
genetic, social, and environmental factors (22,23). However, 
the causes of gender differences in childhood mortality 
can be explained by two biological and environmental 
mechanisms. According to the biological perspective, higher 
rates of mortality in boys can be attributed to their poor 
biological structure (22) that was confirmed by a report 
from the United Nations (23) on the existence of some 
biological factors favorable to female survival compared 
to males. Girls are less vulnerable to perinatal conditions, 
such as intrauterine injuries, intrauterine hypoxia, choking, 
prematurity, Respiratory Distress syndrome, intestinal and 
lower respiratory tract infections compared to boys. In the 
environmental factors approach, there is the emphasis on 
modifiable external factors that affect under-five morbidity 
and mortality, including mother and infant feeding, gender 
preference, infant care, breastfeeding, environmental health 
threats at home and socioeconomic levels (24). In our study, 
five factors including unintentional accidents, congenital 
and chromosomal anomalies, cardiovascular diseases, 
respiratory diseases, and neurological diseases have been 
noted as the leading causes of death in children aged 1 to 
59 months. In addition, more than two-thirds of the deaths 
were also attributable to the three leading causes of death, 
and that the contribution of unintentional accidents was 
50 percent. Unintentional accidents and congenital and 
chromosomal anomalies were the main causes of death 
in both age groups (7). However, according to the 2017 
report from the United Nation Inter-agency Group for 
Child Mortality Estimation, the leading causes of death in 
this age group were malaria, diarrhea, injury, pneumonia 
and others (9). In other studies in Iran, similar to the 
results of the present study, congenital and chromosomal 
anomalies and unintentional accidents were reported as 
the leading causes of death in this age group. The low 
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mortality rate due to infectious diseases in comparison 
with some studies reflects the relative success of children’s 
infectious disease prevention programs. Furthermore, since 
non-communicable diseases became the leading cause 
of death in children aged 1 to 59 months, it seems that a 
variety of interventions and strategies are needed to reduce 
the mortality rate in these children.

Study Limitations

Despite being population-based and having full coverage 
of the deaths as the strengths of the present study, our 
study has several limitations worth noting: the inability 
to access other variables that affect child death, such as 
birth weight, birth order, maternal age, pregnancy status, 
pre and postnatal care and environmental factors including 
the family’s socioeconomic status. Other limitations of 
this study were due to its retrospective design and the 
use of secondary data that can affect the data quality as 
incorrect records may cause misclassification or the low 
quality of recorded data may lead to classification bias. A 
further limitation and a potential source of bias in our study 
was the change in the population of urban and rural areas 
due to changes in country divisions that made it difficult 
to calculate the death rate. In addition, the shifting and 
relocation of experts on children’s programs at health 
centers and health departments is one of the sources of bias 
that may have affected the quality of data.

Conclusion
Considering the causes of death among children is 

very important for the development of health plans, the 
assessment of ongoing programs and monitoring and 
prioritizing interventions. Improving maternal education is 
among the key strategies for reducing childhood mortality. 
Therefore, it is necessary to raise the level of education and 
awareness regarding childhood mortality, especially in rural 
areas.
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