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Article Type ABSTRACT

Research Paper Background and Objective: The mortality in children aged 1-59 months is one of the important
indicators in assessing the general health status of a community. The death control system for children
aged 1-59 months is used to record and review this indicator in Iran. This study was performed to
investigate the mortality rate in children aged 1-59 months in affiliated healthcare centers of Babol
University of Medical Sciences based on ICD10.

Methods: In this cross-sectional study, all cases of death in children aged 1-59 months registered in
affiliated healthcare centers of Babol University of Medical Sciences in 2009-2020 were collected
by referring to the reports recorded in the death control system for children aged 1-59 months. Then,
information about the cause of death and the trends of mortality during the years 2009-2020 were
reviewed.

Findings: Out of a total of 303 cases of death in children aged 1-59 months, 179 cases (59.07%)
were boys, the mean age of children was 13.08+15.12 months and with 175 cases (57.75%), the
highest mortality rate was related to urban areas. The general trend of mortality was declining; from
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Introduction

One of the most important indicators to assess the level of community health is the death of children
aged 1-59 months (1). Health and indicators related to children's health have always been emphasized by
global and local health organizations; the Sustainable Development Goals (SDGs) emphasize the health of
children and issues such as nutrition, death and vaccination (2). Significant progress has been made in
reducing child mortality since 2000, and mortality in children aged 1-59 months decreased by 49%, from
77 per 1,000 live births in 2000 to 39 per 1,000 live births in 2017. Nevertheless, 5.3 million cases of death
in children aged 1-59 months occurred in 2018 in the world, about 15.6% of which occurred in the Eastern
Mediterranean region, where Iran is also located. More than half of all deaths are due to diseases that can
be prevented and treated with simple and cost-effective interventions (2, 3). Overall, the global under-five
mortality rates have dropped by 53% within the last 25 years (4). Therefore, reducing child mortality as an
important determinant of human health and development is one of the goals of the Millennium Declaration
(5, 6), and in this regard, the poor quality of some preventive interventions should be corrected to reduce
mortality at this age (7).

In recent years, the mortality rate in children aged 1-59 months has decreased in most countries of the
world (8). According to statistics provided by the Centers for Disease Control and Prevention in the United
States in 2010, the most common causes of death in children under one year of age were chromosomal
abnormalities, and in children one to four years old, accidents the most common causes (9). In China,
secondary causes of death in children under the age of five have declined overall, but remain high in rural
areas compared to urban areas, which highlights the need for proper planning to correct the underlying risk
factors (10). Many studies have been conducted in Iran regarding the number and causes of child death and
the mortality rate in children aged 1-59 months has increased from 44 cases per 1000 live births in 2000 to
25 cases per 1000 live births in 2011 (11). A study by Moeni et al. showed that 17% of deaths were in the
age group of 1-5 years and with increased maternal education, the cases of child death decreased (12).
Congenital and chromosomal abnormalities are the most common cause of death in children aged 1-59
months in Iran (13).

Although the statistics show a declining trend in mortality rates in recent years, we are faced with lack
of data regarding the trends and the factors affecting its occurrence and its relationship with some
epidemiological, social and economic indicators as well as the analysis and diagnosis of diseases according
to the international classification of diseases in Babol, northern Iran. Considering that child mortality is one
of the important health indicators and a symbol of the development of various communities and plays an
important role in evaluating health services, determining the level of community health and population
growth (14, 15), being aware of the factors involved in the mortality of children aged 1-59 months can be
effective in adopting efficient and quick preventive and therapeutic measures. Therefore, based on the
reports of the death control system of children aged 1-59 months in medical universities of Iran, the mortality
rate of children aged 1-59 months in affiliated healthcare centers of Babol University of Medical Sciences
was assessed and analyzed to examine the relationship between the occurrence of death in this age group
and factors such as gender, place of residence, clinical manifestations and causes of death according to the
international classification of diseases.

Methods

After obtaining permission from the ethics committee of Babol University of Medical Sciences with the
code IR.MUBABOL.HRI.REC.1399.082, this retrospective cross-sectional study was conducted to
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investigate the mortality rate in children aged 1-59 months in affiliated healthcare centers of Babol
University of Medical Sciences in 2009-2020 by referring to the reports recorded in the death registration
system of the Ministry of Health and Medical Education. All cases of death in children aged 1-59 months
recorded in Ayatollah Rouhani, Yahyanejad, Amirkola Children's Hospital, and Marzikola 17 Shahrivar
hospitals and Babol Clinic and Mehregan private hospitals as well as urban and rural health centers, and
health houses (both hospital and non-hospital centers) under the auspices of Babol University of Medical
Sciences, which included 308 deaths, were examined in the above period. Five samples were excluded from
the study due to illegibility of the data and failure to record the definitive cause of death.

In order to collect data, after obtaining permission from the Vice Chancellor for Research and
Technology of the University and referring to the Vice Chancellor for Treatment of Babol University of
Medical Sciences, the required data were extracted according to four standard ministry questionnaires (a-
Questionnaire of mortality in children aged 1-59 months in the death registration system, b- Record of care
[medical procedures] in the hospital unit for deceased children aged 1-59 months, c- Questionnaire of
general review of records [medical procedures] of the deceased children aged 1-59 months and d-
Questionnaire of Ministry of Health and Medical Education to investigate the causes of death in children
aged 1-59 months) and recorded in a pre-prepared questionnaire for each child.

Numerous variables are mentioned in the death registration system, yet based on the objectives of the
present study, only a few of them such as age, gender, place of residence, number of deaths and causes of
death were used. Moreover, the cause of death of the child was recorded according to the International
Classification of Diseases and data were entered in SPSS version 22 and analyzed using Chi-Square,
independent t-test, Mann-Whitney and P-trend and p<0.05 was considered significant.

Results

The mean age of the children was 13.08+15.12 months and the median and mid-quartile range were 6
months (3-19). Among 303 deceased children, 253 children (83.49%) died in hospital and 50 children
(16.50%) died outside the hospital, and the highest humber of recorded deaths was related to Amirkola
Children's Hospital with 297 people (98%). Considering the division of age groups into two groups of 1-12
months and 13-59 months, the highest number of deaths related to in-hospital death was in the age group of
1-12 months with 168 people (55.44%), while it in the age group of 13-59 months, this was equal to 85
people (28.05%). Most of deceased children lived in urban areas (175 cases [57.8%)]).

Regarding the level of education of mothers, the highest level of education of mothers was related to
education up to high school diploma with 180 cases (59.40%). The mean age of deceased children in the
city was 13.51+15.71 months and in the village was 12.50+15.12 months. There was no statistically
significant relationship between gender and residence in children aged 1-59 months. Furthermore, there was
no statistically significant difference between the mean age of the deceased children in terms of urban and
rural areas. Considering the age groups, in the age group of children aged 1-12 months, no statistically
significant difference was observed between the mean age of urban and rural residents. The mean age of
urban and rural residents in the group of children aged 13-59 months also showed no statistically significant
difference (Table 1).

According to the results of the present study, the most frequently mentioned clinical manifestations
before hospitalization in the age group of 1-12 months were respiratory problems, fever and seizures with a
frequency of 59.3%, 18.9% and 15.3%, respectively. These problems in the age group of 13-59 months
included respiratory problems (47.2%), fever (30.3%) and drowsiness (24.7%), respectively. Although the
frequency of respiratory problems in children aged 1-12 months was on average 10% higher than children
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aged 13-59 months, this difference was not statistically significant. The frequency of other reported clinical
manifestations was higher among children aged 13-59 months compared to children aged 1-12 months,
which was statistically significant between the two age groups in terms of drowsiness, bleeding and fever
(p<0.05) (Table 2).

Table 1. Mean age of death in children aged 1-59 months by gender and place of residence in
affiliated healthcare centers of Babol University of Medical Sciences

Gender and Place of Age (Months)
Residence Number(%6) Mean+SD
Boy
City 104(58.1) 12.14+56.35
Village 75(41.9) 13.15+37.62
Girl
City 71(57.3) 14.17+89.52
Village 53(42.7) 11.12+27.25
Total
City 175(57.8) 13.15+51.71
Village 128(42.2) 12.15+50.12

Table 2. Frequency of clinical manifestations before hospitalization in children aged 1-59 months
based on age group

.. . . Age Group of 1-12 Months | Age Group of 13-59 Months Total
Clinical Manifestations Number(%6) Number(%6) (Patients) P-value

Respiratory problems 112(59.3) 42(47.2) 154 0.059
Seizures 29(15.3) 20(22.5) 49 0.140
nausea and vomiting 23(12.2) 17(19.1) 40 0.124
Drowsiness 27(14.2) 22(24.7) 49 0.032
Bleeding 8(4.2) 12(13.5) 20 0.005
Abdominal pain 2(1.1) 2(2.2) 4 0.434
Dysentery 0(0) 2(2.2) 2 0.101
fever 36(18.9) 27(30.3) 63 0.034

Total (Patients) 237 144 - -

The number of deaths in children aged 1-59 months in the studied period has slightly increased or
decreased each year, but in general, the mortality rate in these children showed a declining trend; it decreased
to 13 and 14 deaths in 2019 and 2020, respectively (Figure 1). Moreover, the results of Cochran-Armitage
trend test showed that the mentioned declining trend is statistically significant (p<0.001). In terms of gender,
the mortality rate in children aged 1-59 months was declining in both genders (Figure 2), being statistically
significant in both boys (p<0.001) and girls (p=0.006). In terms of the place of residence in the study period,
the mortality rate of children aged 1-59 months was declining for both urban and rural groups (Figure 3)
and this declining trend was statistically significant in both urban residents (p<0.001) and rural residents
(p=0.007).
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Figure 1. The mortality rate of children aged 1-59 months in affiliated healthcare centers of Babol

University of Medical Sciences, 2009-2020
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Figure 2. The mortality rate of children aged 1-59 months in affiliated healthcare centers of Babol

University of Medical Sciences based on gender, 2009-2020
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Figure 3. The mortality rate of children aged 1-59 months in affiliated healthcare centers of Babol

University of Medical Sciences based on place of residence, 2009-2020
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The most common causes of death were congenital and chromosomal abnormalities, endocrine and
nutritional and metabolic diseases, diseases of the nervous system and cancers with frequencies of 33%,
18.48%, 7.59% and 7.26%, respectively (Table 3).

Among 303 deceased children, 100 children died due to congenital malformations with a mean age of
8.32+10.36, while the mean age of children without congenital malformations was 15.43+16.50 months and
this difference was statistically significant (p=0.001).

Table 3. Total number of deaths in very year based on the cause of death in children aged 1-59
months in affiliated healthcare centers of Babol University of Medical Sciences

Year
Cause of ICD-10 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | Total(%0)
death
Congenital
anomalies Q00-Q99 | 19 14 5 13 11 4 14 8 5 5 1 1 100(33)
Metabolic
disorders EO0-E90 7 11 4 4 2 6 2 4 8 5 1 2 56(18.48)
Neurological
disorders | ©00-G99 | O 2 2 ° 3 2 1 0 S 2 0 1 | 23(7.59)
Cancer C00-D48 5 2 0 0 0 4 2 1 3 2 3 0 22(7.26)
Respiratory )
problems J00-J99 1 2 2 1 3 3 1 1 0 3 1 1 19(6.27)
Accidents S00-T98 0 1 2 1 3 0 0 2 0 0 5 4 18(5.94)
Infection A00-B99 0 1 2 2 2 1 0 4 2 0 0 2 16(5.28)
Cardiac
disorders 100-199 3 0 1 1 0 4 1 2 1 0 0 1 14(4.62)
Digestive
problems K00-K93 1 0 4 0 0 4 1 0 1 3 0 0 14(4.62)
Urinary
problems N00-N99 1 0 1 3 2 1 0 0 0 0 0 1 9(2.97)
disorders of
blood and
the immune | D°0-P89 | 3 0 1 1 0 0 2 0 0 0 0 0 7(2.31)
system
Birth defects | 000-099 1 0 0 0 0 0 0 0 0 0 2 1 4(1.32)
Behavioral
problems F00-F99 0 0 0 0 0 0 0 1 0 0 0 0 1(0.33)
Total 41 33 24 31 26 29 24 23 25 20 13 14 303
Discussion

The results of the present study showed that regarding the two conditions of living in urban and rural
areas, most of the deceased children lived in the city. The most common clinical manifestations before
hospitalization for children aged 1-59 months were respiratory problems, fever and drowsiness, and a history
of seizures, respectively. The mortality rate of children aged 1-59 months during the studied years showed
a significantly declining trend. Regarding the ranking of causes of death according to ICD-10, in general,
the highest frequencies were related to congenital and chromosomal abnormalities, endocrine and nutritional
and metabolic diseases, diseases of the nervous system and cancers, respectively.

In the studies conducted by Izadi et al. (1) in Kermanshah province, Ahmadi et al. (16) in Fars province
and Deihim et al. (17) in Dezful city, this trend has been declining. However, the results of studies conducted
by Ataey et al. (18) in Ardabil province showed an increasing trend in mortality rate during the years 2011-
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2015. In addition, in a study conducted by Soori et al. (19) to compare the mortality rate of children aged
1-59 months in Iran and other parts of the world in the years 2012-2016, the mortality rate of children aged
1-59 months showed a declining trend in general, but the average mortality rate of children aged 1-59
months in Iran was reported to be slightly higher than the global average, which is probably due to the
increase in families' attention to the child's symptoms, better familiarity with the child's health care and
overall increase in paying attention to issues related to children's health.

The highest frequency of deaths in the present study was related to the age group of 1-12 months (67.3%).
Studies conducted by Tajedini et al. (20) with a frequency of 57.81% in affiliated health centers of Shahid
Beheshti University of Medical Sciences, Shahraki et al. (21) with a frequency of 68% in Zabol city, Ataey
et al. (18) with a frequency of 57.12% in Ardabil province, Rahbar et al. (13) with a frequency of 63.21%
in Iran, Aguilera et al. (22) with a frequency of 50.62%, Koffi et al. (7) with a frequency of 88.88% in
Tanzania, Eshete et al. (23) with a frequency of 98% in Ethiopia, Moeni et al. (12) with a frequency of 83%
in Parsabad, and Namakin et al. (24) with a frequency of 79.71% in Birjand show a higher share of deaths
in the age group of children aged 1-12 months among children aged 1-59 months. In a study conducted by
Xiang et al. in China, the highest mortality rate was related to the age group of children aged 12-59 months
with a frequency of 65.7% (10). In general, it seems that among children aged 1-59 months, the highest
frequency of death is related to the group of children aged 1-12 months, which can be due to the higher rate
of hereditary disorders and infectious factors in this age group (25, 26).

The results showed that in children aged 1-59 months, regardless of other variables, the most frequent
cause of death was related to congenital and chromosomal abnormalities with a frequency of 33%. Referring
to other studies, accidents and respiratory diseases with a frequency of 63.51% in the study of Izadi et al.
(1), congenital disorders with a frequency of 54% in the study of Deihim et al. (17), congenital and
chromosomal disorders with a frequency of 17.51% in the study of Tajedini et al. (20), accidents with a
frequency of 27% in the study of Shahraki et al. (21), (18) congenital and chromosomal abnormalities with
a frequency of 21% in the study of Ataey et al., with a frequency of 23% in the study of Soori et al. (19),
chromosomal abnormalities with a frequency of 23.41% in the study of Rahbar et al. (13), with a frequency
of 41.71% in the study of Hajian et al. (27), congenital disorders with a frequency of 23% in the study of
Aguilera et al. (22), with a frequency of 42% in the study of Koffi et al. (7), suffocation with a frequency of
34.31% in the study of Xiang et al. (10), with a frequency of 20.92% in the study of Amiri et al. (28), with
a frequency of 27% in the study of Poyekar et al. (25), with a frequency of 41% in the study of Eshete et al.
(23), sepsis with a frequency of 35.54% in the study of Andegiorgish et al. (26) and hereditary disorders
with a frequency of 54.31% in the study of Namakin et al. (24) were introduced as the most common causes
of death among children aged 1-59 months. Overall, the results indicate that the highest cause of death in
the age group of 1-59 months, regardless of other variables, is related to hereditary disorders and
chromosomal defects and infectious causes. Given that prenatal screening programs as well as premarital
genetic counseling are performed in Iran, it seems that the quality of these measures should be evaluated so
that we can improve this type of intervention and reduce deaths from inherited disorders and chromosomal
defects in the future. It is also important to pay attention to infectious causes and plan to improve health
interventions that lead to a reduction in infectious diseases.

Considering the presence of congenital and chromosomal abnormalities as the most common cause of
death in children in this study, a significant relationship was observed between the presence of congenital
and chromosomal abnormalities and the age of death in children, so that the mean age of death in children
with congenital anomalies was 8.32 months and in children without congenital anomalies was 15.43 months.
In a study conducted by Amini Nasab et al. in Birjand, 118 out of 22076 children were born with congenital
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anomalies, and they reported a significant relationship between the mean age of death in children with
congenital anomalies and the type of anomaly (29).

Regarding the limitations of this study, it can be stated that although the number of deaths and its trend
can show death status in health centers of Babol, but it cannot be compared with other studies in terms of
death status. In calculating the mortality rate of children, the number of live births is taken into account in
the denominator. Since the data related to the death of children were collected from the health centers of
Babol, the live births in the surrounding cities are not available, so the numerator will not represent the total
death of the children in the city due to the visits from the surrounding cities.

The results of this study show a declining trend in the death of children aged 1-59 months in the period
of 2009 to 2020 and the age group of 1-12 months had the highest number of deaths and the most important
cause of death was congenital disorders and chromosomal defects. Therefore, it seems that we still need to
improve genetic screening programs and premarital counseling. The results of this study can be used to
improve the policies or adopt new ones in genetic screening programs and premarital counseling with the
aim of further reducing the death of children aged 1-59 months due to congenital disorders and chromosomal
defects and also to advise health planners and policy makers to improve the knowledge of families in
controlling the accidents. It is also possible to adjust the existing health measures to improve the health
status of children under five years of age in such a way that more attention is paid to the age group of 1-12
months to accelerate the reduction of death in this age group.
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