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Introduction

Mortality data may be used in explaining trends and differentials 
in overall mortality, indicating priorities for health action 
and the allocation of resources, in designing intervention 
programmes and in the assessment and monitoring of public 
heath problems and programmes. They also give important 
clues for epidemiological research. Worldwide mortality in 
children younger than 5 years has dropped from 11.9 million 
in 1990 to 7.7 million deaths in 2010, consisting of 3.1 million 
neonatal deaths, 2.3 million post neonatal deaths, and 2.3 
million childhood deaths (deaths in children aged 1‑4 years). 

Of the deaths in children younger than 5 years of age, 33% of 
deaths occur in South Asia and 49.6% occur in sub‑Saharan 
Africa, with less than 1% of deaths occurring in high‑income 
countries. Across 21 regions of the world, rates of neonatal, 
post neonatal, and childhood mortality are declining. The 
global decline from 1990 to 2010 is 2.1% per year for neonatal 
mortality, 2.3% for post neonatal mortality, and 2.2% for 
childhood mortality.[1] Globally, there were 7.6 million deaths in 
children younger than 5 years in 2010. Between 2000 and 2010, 
the global burden of death in children younger than 5 years 
decreased by 2 million. [2] It is universally true that mortality in 
the first year of human life is high. In many countries, it is about 
20 to 50 times higher than in the 10‑15 years of age group. In 
all advanced countries, there has been a marked reduction in 
the infant mortality rate during recent years.[3]

A recently released annual report by the United  nations 
international children’s emergency fund  (UNICEF) says 
that nearly 10 million children dying below the age of five 
every year, 2.1 million are Indians. Although child mortality 
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rates have come down significantly in the last 15 years, two 
indicators have set alarm bells ringing; first, a very high count 
of the neonatal deaths.[4] Child mortality is strongly associated 
with economic factors.[5] Child mortality rate was much higher 
in rural India than in urban. Child mortality in rural India: 
61 male children died per 1,000 male births and 71 female 
children died per 1,000 female births. Child mortality in urban 
India: Male deaths were 36 per 1,000 male births and females 
deaths was 40 per 1,000 female children. Deaths of female 
children was lowest in Kerala (16).[6] Child mortality per 1,000 
live births in India for the years 2007, 2008, 2009, and 2010 
are 52, 51, 50, and 48, respectively.[7]

Child mortality is a sensitive indicator of a country’s 
development.[8] Every day, more than 26,000 children under 
the age of five died around the world, mostly from preventable 
causes.[9] Nearly all of them live in developing countries.[9] 
More than one‑third of these children died during the first 
month of life, usually at home and without access to essential 
health services and basic commodities that might save their 
lives. Some of the children died due to respiratory or diarrheal 
infections that are no longer treated in industrialized countries 
or due to early childhood diseases that are easily prevented 
through vaccines. Nearly half of under five deaths occurred 
due to under nutrition, which derives a young child’s body and 
mind of the nutrients needed for growth and development.[10]

Unsafe drinking water, poor sanitation and inadequate hygiene 
also lead to increase child mortality and morbidity.[10] The main 
objective of this study was to find out the cause of childhood 
death at a tertiary care level.

Materials and Methods

This study was conducted in a Medical College hospital in the 
Ernakulam district of Kerala, India. It is a 5‑year retrospective 
study. The study population was taken as the hospitalized 
deaths occurred in children below 12 years of age. Medical 
Records department is systematically abstracting and coding 
the causes of death as per International Classification of 
Diseases (ICD).[11] The permission was given by Medical 
Ethics Committee by submitting protocol for the same. This 
retrospective study was conducted among children below 
12  years of age those who died in a Teaching Hospital 
during the period from April 1, 2005 to March 31, 2010. The 
data related to the study were collected from the registers 
maintained in the Medical records department. Data were 
analyzed by using Microsoft excel. Medical record department 
follows the guidelines of ICD‑10 coding.[11]

Technical information
Z test was applied for the comparison of proportions. P value 
less than or equal to 0.05 indicates that there is significance 
difference between the proportions of two groups. Microsoft 
excel was used for the analyzing the data. The data were 
collected according to the ICD‑10 coding.

Results

Total number of child deaths below 12 years of age during the 
period from April 1, 2005 to March 31, 2010 was 459. Of the 
deaths 67.7% (311/459) were infant deaths.

Neonatal deaths occurred in the study was 86.8% (270/311) of 
all infant deaths. Male deaths were more than female deaths. 
Neonatal death is defined as the number of deaths of children 
under 28 days of age in a year. Infant death is defined as the 
number of deaths of children under 1 year of age in a year as 
shown in Table 1.

Male deaths were more than female deaths. Of the 459 deaths, 
58.8%  (270/459) of all child deaths were in the neonatal 
period (deaths within 28 days of life). Most of the deaths were 
occurred in the neonatal period. 8.9% (41/459) of all child 
deaths were occurred in the post neonatal period (28 days to 
less than 1 year), 12.2% (56/459) of all child deaths were in the 
age group of 1 year to less than 5 years and 20.0% (92/459) of 
deaths were in the age group of 5 years to less than 12 years 
were shown in Chart 1.

No significant difference occurred in the proportion of 
neonatal deaths among the deaths of children in each time 
periods (P = 0.79). However, significant difference occurred 
in the proportion of neonatal deaths in the 1st and last time 
periods  (P  =  0.02). It indicates that proportion of neonatal 
deaths was significantly more in the last time period 
(April 1, 2009 to March 31, 2010) compared to the proportion 
of neonatal deaths in 4 years ago. Chart 2 showed that neonatal 
deaths are increasing in each year.

Patients who died after 72 hours from the time of admission 
in the hospital were 50.6% as shown in Table 2.

Child death occurred more due to the certain conditions 
originating in the perinatal period. Causes of death were 
mentioned in Table 3.

Table 1: Details of deaths occurred among hospitalized 
children below 12 years of age in a tertiary care level from 
April 1, 2005 to March 31, 2010

Infant 
deaths

Neonatal 
deaths

Number 
of males

Number of 
females

Total number 
of deaths

Number 311 270 285 174 459
Percentage 67.76 58.82 62.09 37.91

Table 2: Distribution of duration of hospital stay of study 
population

Duration of stay No. of patients Percentage
0‑24 hours 120 26.1
24‑48 hours 63 13.7
48‑72 hours 44 9.6
>72 hours 232 50.6
Total 459 100
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In Table 3, the unit of analysis is cause of death, a child with 
multiple causes of deaths also may be counted. Therefore, the total 
of all causes of deaths is more than the total number of deaths.

Most of the deaths occurred due to certain conditions 
originating in the perinatal period. Of all child deaths occurred 
due to certain conditions originating in the perinatal period, 
60% (144/240) occurred due to respiratory and cardiovascular 
disorders, 38.7%  (93/240) occurred due to the disorders 
related to length of gestation and fetal growth, 25.8% (62/240) 
occurred due to bacterial sepsis, 7.1% (17/240) occurred due 
to birth asphyxia, 4.5% (11/240) occurred due to congenital 
pneumonia, 3.3% (8/240) occurred due to neonatal aspiration 
syndromes, 2.1%  (5/240) occurred due to convulsions of 
newborn. 1.6% (4/240) occurred due to the diseases of fetus 
and newborn affected by maternal factors and complications 

of pregnancy, labor, and delivery. The unit of analysis is deaths 
occurred due to certain conditions originating in the perinatal 
period; a child death with more than one condition originating 
in the perinatal period also may be counted. Therefore, the total 
of all conditions originating in the perinatal period is more than 
the total number of deaths occurred due to certain conditions 
originating in the perinatal period.

Considering the all child deaths that occurred during the period 
from April 1, 2005 to March 31, 2010, 31.3% (144/459) all 
child deaths occurred due to the respiratory and cardiovascular 
disorders specific to the perinatal period. 20.2% (93/459) of all 
child deaths occurred due to the disorders related to length of 
gestation and fetal growth, 13.5% (62/459) of all child deaths 
occurred due to bacterial sepsis of newborn, 3.7% (17/459) of all 
child deaths occurred due to birth asphyxia, 2.4% (11/459) of all 
child death occurred due to congenital pneumonia, 1.7% (8/459) 
of all child deaths occurred due to neonatal aspiration syndromes, 
1.1% (5/459) of all child deaths occurred due to convulsions of 
newborn. 0.8% (4/459) of all child deaths occurred due to the 
diseases of fetus and newborn affected by maternal factors and 
complications of pregnancy, labor, and delivery.

Of the neonatal deaths, 34.4%  (93/270) of neonatal deaths 
occurred due to preterm birth.

3.7% (17/459) child deaths occurred due to the diseases of the 
respiratory system. 35.2% (6/17) of the deaths caused by the 
diseases of the respiratory system was due to influenza and 
pneumonia. Of the total child deaths, 1.3% (6/459) was due 
to influenza and pneumonia.

One of the important factors showed in the study was that 
there were no diarrhea deaths reported in the Medical College 
Hospital situated in the Ernakulam district of Kerala in India 
during the period from April 1, 2005 to March 31, 2010.

Chart 1: Age sex distribution of study population

Chart 2: Age wise trend of study population from April 1, 2005 to 
March 31, 2010

Table 3: Distribution of causes of child deaths

Causes of death No. of 
children

Percentage

Certain conditions originating in the 
perinatal period (P00-P96)

240 52.3

Diseases of the genitourinary system 
(N00‑N99)

56 12.2

Congenital malformations, deformation 
(Q00‑Q99)

53 11.5

Diseases of the circulatory (I00‑I99) 37 8.0
Certain infectious and parasitic diseases 
(A00‑B99)

34 7.4

Injury, poisoning and certain other 
consequences of external causes 
(S00‑T96)

32 10.2

Diseases of the nervous system 
(G00‑G99)

22 4.8

Diseases of the respiratory system 
(J00‑J99)

17 3.7

Diseases of the digestive system 
(K00‑K93)

14 3.0

Endocrine, nutritional, and metabolic 
diseases (E00‑E90)

8 1.7

Neoplasms (C00‑D48) 7 1.5
Diseases of the blood and blood forming 
organs and certain disorders involving 
the immune mechanism (D50‑D89)

6 1.3

Others 34 7.4
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Discussion

Child mortality is a sensitive indicator of a country’s development 
and tells about the evidence of its priorities and values.[8] 
Childhood deaths have been reported in poor resource settings 
like poverty, ignorance and social instability have provided a 
platform on which malnutrition and infection – related diseases 
have resulted in childhood deaths.[12]

In developing countries, acute respiratory infection is a major 
cause of illness and death in children,[13] mainly in those below 
1 year of age.[14,15] In the present study also, most of the child 
deaths occurred below 1 year of age.

A hospital‑based study conducted in Kolkata mentioned 
that 42.9% of neonatal deaths occurred due to birth 
asphyxia.[16] Chowdhury, et al. conducted a study in Bangladesh 
and mentioned that 44.9% of neonatal deaths occurred due to 
birth asphyxia.[17] The present study’s results also mentioned 
that 6.3% neonatal deaths occurred due to birth asphyxia. This 
difference may have occurred due to the poor antenatal care 
and care after birth.

Result of an Indian study mentioned that risk of death in 
children was highest in the neonatal period;[18] the same result 
was mentioned in another Indian study, it was 37.3%.[16] The 
present study also supports the same result.

In India, the main cause of deaths among children in the under 
five age group was due to neonatal causes (45%) during the 
years 2000‑2003.[19] Similarly, in the present study, the main 
cause of deaths among children in the under five age group was 
due to neonatal causes (73.5%). Several studies have revealed 
that risk of death is comparatively higher during neonatal 
period and post neonatal period.[20] The present study also 
revealed that the risk of death was high in the neonatal period.

A study report mentioned that over 80% of deaths that occurred 
were in children under the age of five.[21] Another study 
reported that it was 80%.[22] This reflects the vulnerability 
of this age group. In the present study, 79.9% of deaths that 
occurred were in children under the age of five.

In India, pneumonia, one of the leading cause of death among 
children under 5  years of age, in the year 2000‑2003 was 
19%.[19] In the present study, 4.6% of deaths among the under 
five children was due to pneumonia including congenital 
pneumonia, influenza, and pneumonia. This study was 
conducted in a Medical College hospital in the Ernakulam 
district of Kerala in India during the period from April 1, 
2005 to March 31, 2010. Globally, the main causes of neonatal 
deaths are thought to be pre term birth  (28%).[10] In the 
South‑East Asia Region, World Health Organization (WHO) 
has attributed 30% of neonatal deaths to pre term birth.[23] In 
the present study, 34.4% of neonatal deaths were due to pre 
term birth.

A study result mentioned that proportion of deaths due to 
respiratory infections was 23.1% of total deaths.[21] In the present 
study, 3.7% of deaths occurred due to the disease of respiratory 
system. In developing countries, acute respiratory infection is 
a major cause of illness and death in children.[13] In the present 
study, 31.3% of deaths occurred due to the respiratory and 
cardiovascular disorders specific to the perinatal period.

Two recent studies presented that global estimates of child 
deaths due to diarrhea were 2.5 million[24] and 2.1 million.[25] 
A review has estimated that 22% of all deaths among under‑5s 
in sub‑Saharan Africa and 23% in South Asia were caused by 
diarrheal diseases in the year 2000.[26] Diarrhea is one of the 
leading causes of death among the developing world’s children, 
responsible for approximately two million deaths each year.[27] 
Global deaths from diarrhea of children aged less than 5 years 
were estimated at 1.87 million, approximately 19% of total 
child deaths. WHO African and South‑East Asia Regions 
combined contain 78% (1.46 million) of all diarrhea deaths 
occurring among children in the developing world; 73% of 
these deaths are concentrated in just 15 developing countries.[28] 
In India, diarrhea was responsible for 13% of child deaths in 
India in 2010.[29] However, the end of the 20th century witnessed 
significant reductions in diarrhea deaths in children under 
five. Mortality rates due to diarrhea in children 1‑59 months 
age among various states in India: These vary from 0.3 in 
Kerala to 17.8 per 1,000 live births in Bihar.[30] The present 
study showed that there was no diarrhea deaths reported in the 
hospital from April 1, 2005 to March 31, 2010. Deaths due to 
diarrhea were less in Kerala compared to other states in India. 
No diarrhea deaths were reported in the present study because 
this study may be conducted in a Medical College Hospital 
situated in Kerala.

A study report revealed that 55.4% of deaths occurred within 
24 hours of admission, 13.9% of deaths were occurred between 
24‑48 hours of admission, and 30.53% of deaths occurred 
above 48 hours of admission.[16] But the present study revealed 
that 26.1% of deaths occurred within 24 hours of admission, 
13.7% of deaths occurred between 24‑48 hours of admission, 
and 60.2% of deaths occurred above 48 hours of admission.

The limitation of the present study is that it is a hospital‑based 
retrospective study.

The present study mentioned that neonatal deaths were 
increasing in each year. It will affect the development of the 
nation. Health awareness programmes along with Medical 
care must be helpful for improving antenatal and newborn 
care for reducing neonatal deaths, especially in developing 
countries like India.

The results obtained from this study must be helpful for the 
health planners, administrators, and medical professionals to 
re‑evaluate the existing services and in improving the facilities 
and patient care.
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Special attention should be needed to the neonates and a study 
on the risk factors of neonatal deaths should also be needed for 
reducing the risk factors of neonatal deaths. Health awareness 
programs must be conducted in the community based on the 
risk factor of neonatal deaths. It will be helpful for avoiding 
or controlling the risk factors of neonatal deaths.
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