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ABSTRACT

Objective: Under-five mortality is a major public health challenge particularly in developing countries like India. The study was undertaken a hospital-
based cross-sectional study to see the pattern of childhood mortality in a tertiary care hospital of Eastern India.

Methods: This study was a hospital-based cross-sectional study on under-five children, carried out in the Department of Pediatrics in a tertiary care
hospital from January 2013 to December 2014. All the children admitted to the inpatient Department of Pediatrics from 1 month to 5 years were
included in the study group and those who died were further explored.

Results: Maximum number of death occurred due to central nervous system infection (25.5%) followed by acute respiratory tract infections (19.5%)
and complicated malaria (17.2%). Death occurred due to measles and its complication was 1.1% during the study. The percentage of death was higher
among rural children (65.2%), children belonged to joint families (63.3%), backward classes (82.8%), low education, and the 1* order birth (49.1%).

Conclusion: Specific efforts to combat under-five mortality are needed. In order of priority, the promotion of female education, gender equity, family

planning, and addressing the vast socioeconomic differentials in Odisha is important steps to improving under-five survival.
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INTRODUCTION

Childhood mortality is a major health burden to the society
and a prominent public health issue. In one series on
child survival published in Lancet, under-five mortality was
described as public health disaster [1]. In response to the burden
of childhood mortality in sub-Saharan African countries, United
Nations and World Health Organization (WHO) has incorporated
reduction of childhood mortality by two-third by the year 2015 as
one of its millennium development goals. In 2014, the under-five
mortality rate (USMR) was reported as 66/1000 live births
although this represents 50% decrease on the U5MR reported in
1990 [2].
Under-five children constitute 20% of India’s population, which
makes every unit change in mortality to reflect great effect in the
population [3]. Identifying determinants of under-five mortality are
essential for formulating appropriate health programs and policies. In
a bid to address this problem and health inequities, India has adopted
and implemented to a certain extent a number of major global initiatives
that are aimed at improving health outcomes in children.

Previous studies have shown that various factors influence child
health and survival including place of residence, age and education of
mothers, place of delivery, birth order, sex of child, religion of parents,
household headship, and socioeconomic status. Existing literature
has documented mixed effect of factors such as place of delivery, birth
order, and sex of children [4] on under-five mortality. For instance,
abundance of evidence suggests that women who deliver at health
facilities have a lower chance of child death as compared to those who
deliver at home due to the use of skilled delivery practices [4]. The
contribution of social factors as determinants of health outcome has
gained considerable interest as a method to explain the existence of

health inequalities among individuals and population. This is because
while medical care is important, there is a growing body of evidence
that it is not enough to overcome adverse health outcomes [5]. Some
studies have demonstrated a link between inequitable and delay access
to health-care services and poor health outcomes following childhood
illnesses [6]. The factors identified to be associated with these delays
or difficulties in accessing health services include low socioeconomic
status, non-recognition of danger signs in an ill child, cultural beliefs
and practices, often leading to self-care, use of home remedies, and
consultation with patent medicine sellers and traditional healers [7].

To accelerate the decline in under-five mortality rate, specific proven
interventions would have to target important causes of child death.
Since no single factor can account for the high child mortality, in
developing these interventions, there is the need to understand the
multiplicity of factors that determine child mortality, especially in
resource poor settings.

METHODS

This study was a hospital-based cross-sectional study on under-five
children, carried out in the Department of Pediatrics in a tertiary
care hospital from January 2013 to December 2014. All the children
admitted to the inpatient Department of Pediatrics who were more
than 1 month and <5 years included in the study group and those who
died during treatment at hospital were considered as cases.

All the information about the diseased child such as age, sex, weight,
order of birth, caste, immunizations, and nutritional status according
to IAP grading [8] were recorded. Sociodemographic data such as
residence, age and education of mothers, and type of family were
documented. Detailed medical history including period of illness,
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Table 1: Age- and sex-wise distribution of under-five admission and mortality

Age-/sex-wise mortality profile among hospitalized children (> 1 month to 5 years)

Parameters (age in year/sex) Death (267) (no/%)

Survival (no/%) (2879)

Total (no/%) (3146) Statistical significance

>1 month to 1 116 (12.6) 802 (87.4)
>1 yearto 3 83 (6.6) 1165 (93.4)
>3 yearsto 5 68 (6.9) 912 (93.1)
Male 160 (7.7) 1910 (92.3)
Female 107 (9.9) 969 (90.1)

918 (29.2) X?=28.228, df=2, p<0.001
1248 (39.7)

980 (31.1)

2070 (65.8) X?=4.47, df=1, p<0.05
1076 (34.2)

duration of pre-hospitalized treatment, level of pre-hospitalized
treatment, and severity of illness as per Yale observational scale [9] was
recorded on the day of admission.

RESULTS

There were a total of 3164 admissions into the pediatric ward of the
hospital during the study. Among total admission majority belonged
to 1-3 years age group, i.e., 39.7%, male children admission was
2070 (65.8%) and female children admission was 1076 (34.2%)
with male and female admission ratio 1.9:1. Among the admissions,
267 deaths were recorded.

Table 1 shows that among the 3164 hospitalized children
(1 month - 5 years), death occurs in 267 children (8.5%). Among total
admission majority belonged to 1-3 years age group, i.e,, 39.7%, but
there was significant higher number of death during infancy (116)
compared to higher age group (p>0.001). Male children admission
2070 (65.8%) was more than the female 1076 (34.2%) with male and
female admission ratio 1.9:1; but the risk of female death was higher
than the male children (p=0.05).

Table 2 shows that the percentage of death was higher among rural
children (65.2%) than their urban counterpart (34.8%). Distribution of
death according to type of family indicated that highest risk of mortality
observed in children belonged to joint extended families (48.7%) and
least death in children belonged to joint families (14.6%). Basing on
caste, the mortality rate in under-five children was significantly lower
in general caste (17.2%) than backward classes (82.8%). Under-five
deaths found to be significantly higher in the 1% order birth (49.1%)
as compared to all other groups. The minimum risk of mortality when
the age of mother more than 35 years (0.7%) and educational status of
mother are high (9.7%).

Table 3 shows that the risk of mortality was significantly high among
partially and not immunized children (67.4%) than the immunized
group (32.6%). The under-five death was lower among the children
having normal nutritional status (33.3%) compared to those having
some degree of malnutrition (66.7%). Majority of death occurred in
children those who admitted after 7 days of illness (42.3%) than the
other groups. Likewise, death among the groups those who received a
prolonged treatment (more than 3 days), and late referral was higher
(68.9%) compared to those who presented to hospital earlier (31.1%).
According to Yale scoring system, death among the children having
more severe illness (9.3%) outnumbers the counterpart (6.7%). Fig. 1
shows that a maximum number of death occurred due to central
nervous system infection (25.5%) followed by acute respiratory tract
infections (ARI) (19.5%) and complicated malaria (17.2%). Least
death occurred due to measles and its complication (1.1%) during the
study.

DISCUSSION

The highest number of mortality was seen in children below 1 year
(1 month - 1 year) which is consistent with all literature and study
available [10]. This may be due to this immature immune system or
subtle manifestation of disease leading to late presentation to hospital.
Male admission (65.8%) was higher than the female admission (34.2%)

Table 2: Sociodemographic parameters of under-five mortality

Parameter Death (n=267) No. (%)
Residence

Urban 93 (34.8)

Rural 174 (65.2)
Type of family

Nuclear 98 (36.7)

Joint 169 (63.3)
Caste

General 46 (17.2)

Backward 55 (20.6)

Scheduled caste 98 (36.7)

Scheduled tribe 68 (25.5)
Order of birth

1t Order 131 (49.1)

2™ Order 74 (27.7)

37 Order 50 (18.7)

4% Order and above 12 (4.5)
Mother’s age

<20 years 155 (58.1)

20-35 years 110 (41.2)

>35 years 2(0.7)
Mother’s education

Primary 128 (48.0)

Secondary 113 (42.3)

Above secondary 26 (9.7)

Table 3: Clinical parameters and under-five mortality

Parameter Death (n=267) No. (%)
Immunization status

Not and partially immunized 180 (67.4)

Fully immunized 87 (32.6)
Nutritional status

Normal 89 (33.3)

Malnutrition 178 (66.7)
Period of illness

<3 days 64 (24.0)

3-7 days 90 (33.7)

>7 days 113 (42.3)
Duration of pre-hospitalization

No treatment 31 (11.6)

<3 days 52 (19.5)

3-7 days 138 (51.7)

>7 days 46 (17.2)
Level of pre-hospitalization treatment

No treatment 31 (11.6)

Treatment from unqualified person 99 (37.1)

Homeopathy/ayurvedic 24 (9.0)

PHC/CHC 18 (6.7)

SDH/DHH 19 (7.1)

Private clinic 76 (28.5)
Severity of sickness (Yale scoring)

<10 (less severe) 18 (6.7)

>10 (more severe) 249 (93.3)

which may be because of social stigma and early health-seeking
behavior tends to favor boys. The mortality rate in female (9.9%)
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Fig. 1: Causes of death in the under-five children

was higher than the male mortality (7.7%) which contradicts the
international finding [11]. This apparent discrepancy may be explained
by the unfortunate gender bias in the locality in leading to the late
referral.

The study showed that the variables such as mother age, level of
education, order of birth, and family pattern were significantly
associated with under-five deaths in these largely rural settings.
Another study from developing country [12] indicates that the mother
having completed primary level of education has 33-42% less risk
of early childhood mortality compared with uneducated mother. In
addition, where the mother had higher education, there is less risk
of mortality (82.84%) than the uneducated counterparts. Maternal
age has been found to have an inverse relationship with under-five
mortality similar to other studies [13,14], as the risk of mortality is the
lowest among the children when mother age >35 years. The advantage
related to less mortality may be because of improved maternal
experience in child rearing which prevailed over the drawback of
advance maternal age.

The risk of mortality increases with delayed presentation, late referral,
treatment from unqualified person, and severity of illness. This may be
due to unavailability of suitable medical access, poor transportation, or
referral system in this part of country.

In our study, the most common factor behind the cause of death is CNS
infection (25.5%), ARI (19.5%), malaria (17.2%), and severe infection
(12.7%). Although the WHO (2008) reported that in developing
countries diarrhea (19%), ARI (13%), measles (10%), and prematurity
(10%) were considered as the cause of under-five children [15], the
percentage of diarrheal death and its complications was less (7.9%)
in our study, this might reflect a trend in the fall of diarrheal death in
country.
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CONCLUSION

The causes of high under-five mortality in resource poor settings are
complex and merit concerted efforts to clarify their implications to
improve child survival. On the basis of these findings, we suggest that
specific efforts with focus on under-five mortality decline need to
target the individual needs and welfare of women. In order of priority,
the promotion of female education, gender equity, family planning, and
addressing the vast socioeconomic differentials in Odisha is important
social steps to improving under-five survival.

REFERENCES

1. Bawaskar HS. The world’s forgotten children. Lancet 2003;361:1224-5.
2. UNICEF Annual Report; 2013. Available from: http://www.unicef.org/
publications/files/UNICEFAnnualReport2013web26June2014.pdf.

3. National Family Health Survey (NFHS-4), India; 2015-2016.
International Institute for Population Sciences (IIPS). Available from:
http://www.rchiips.org/nths.

4. Lozano R, Naghavi M, Foreman K, Lim S, Shibuya K, Aboyans V,
et al. Global and regional mortality from 235 causes of death for 20 age
groups in 1990 and 2010: A systematic analysis for the Global Burden
of Disease Study 2010. Lancet 2012;380(9859):2095-128.

5. Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, et al. Global,
regional, and national causes of child mortality in 2000-13, with
projections to inform post-2015 priorities: An updated systematic
analysis. Lancet 2015;385(9966):430-40.

6. Bhutta ZA, Das JK, Walker N, Rizvi A, Campbell H, Rudan I,
et al. Interventions to address deaths from childhood pneumonia
and diarrhoea equitably: What works and at what cost? Lancet
2013;381(9875):1417-29.

7. Upadhyay RP, Singh B, Rai SK, Anand K. Role of cultural beliefs in
influencing selected newborn care practices in rural Haryana. J Trop
Pediatr 2012;58(5):406-8.

8. Paul VK, Lodha R, Agrawala A. Nutrition. GHAI Essential Paediatrics.
8" ed. New Delhi: CBS Publisher and Distributor Pvt. Ltd.; 2013. p. 97.

9. Bang A, Chaturvedi P. Yale observation scale for prediction of
bacteremia in febrile children. Indian J Pediatr 2009;76(6):599-604.

10. Esmailnasab N, Mojdzadeh S, Nadim A. An epidemiological study on
still birth, neonatal mortality and their determinant factors Kurdistan
province in 1998. Hakim 2002;4:272-7.

11. World Health Organization. The State of the World’s Children.
UNICEF, United Nations Children Fund; 2008.

12. Kabir MA, Al-Amin AQ, Alam GM, Matin MA. Early childhood
mortality and affecting factors in developing countries: An experience
from Bangladesh. Int J Pharmacol 2011;7:790-6.

13. Adetunji JA. Infant mortality and mother’s education in Ondo State,
Nigeria. Soc Sci Med 1995;40(2):253-63.

14. Feyisetan BJ, Asa S, Ebigbola JA. Timing of births and infant mortality
in Nigeria. Genus 1997;53(3-4):157-81.

15. World Health Organization. The World Heath Report. Geneva: WHO;
2008. p. 1-20.

84



