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Abstract

Objective: This study aimed to evaluate the mortality pattern in 
children seen at Federal Medical Centre Umuahia (FMCU) Abia 
state, South Eastern Nigeria.
Methods: A retrospective cross sectional descriptive study over a 
5-year period from January 1, 2004 to December 31, 2008 using 
data retrieved from the hospital’s medical records department.
Results: A total of 3,814 children were admitted in the hospital 
and 434 of them died giving a mortality rate of 11%. The mean age 
was 1.7 (Std D of 3.19). Two hundred and thirty eight of them 
were males while 196 of them were females giving a sex ratio of 
1.2:1. Majority of the mortality (49%) occurred within 24 hours of 
admission. The major causes of death during neonatal period were 
birth asphyxia (34%), prematurity (24%) and neonatal sepsis (24%). 
Malaria was the leading cause of death beyond the neonatal period 
accounting for 42% of cases. Other common mortality causes were 
pneumonia, septicaemia, diarrhea, HIV AIDS and meningitis each 
accounting for 10%, 10%, 7%, 7% and 5% respectively. The months 
of July, May and March accounted for most deaths (12%, 12% and 
11% respectively).
Conclusion: Birth asphyxia and malaria associated deaths were 
responsible for most deaths during neonatal and beyond neonatal 
periods respectively. Presence of trained personal at all deliveries 
will help to reduce neonatal asphyxia. Efforts should be made to 
reinforce the existing effective malaria control tools.

Keywords: Mortality pattern; Causes of death; Childhood; 
Admission duration.

Introduction

The WHO convention on the rights of the child, defines 
a child as a person below the age of 18 years, unless the laws of 
a particular country set the legal age for adulthood younger.1,2 
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Childhood age group are a special group of people that need special 
care and protection that adults do not.1,2 In the year 2010, 7.6 
million children died all over the world before reaching the age of 
5 years. Of this large number, 64% were attributable to infectious 
diseases with pneumonia, diarrhea and malaria topping the list.3,4 
Most of these deaths (more than 80%) occur in poor countries 
in sub-Saharan Africa and South Asia including India, Nigeria, 
Democratic Republic of the Congo, Pakistan and China.4-7 Reports 
on the ‘state of the world’s children’ indicate an overall decline in child 
mortality from 100/1000 children in 1999 to 72/1000 children in 
2010. Some countries even achieved 50% reduction between 1990 
and 2010 (countries in North America, Eastern Europe, South east 
Asia and in Latin America).3

In South America, the major cause of childhood mortality were 
due to respiratory infections.8 Various studies in different parts of 
Africa reported malaria as the highest cause of childhood deaths.9,10 
Studies from different Nigerian centers had infectious disease as the 
commonest cause of death but reported different types of infections 
ranging from HIV AIDS, to septicaemia to malaria, malnutrition 
and diarrhea diseases.11-14 The development and evaluation of 
effective programs to reduce the burden of disease requires a 
detailed knowledge of disease or mortality distribution and causal 
pathways.15 Child survival efforts can be effective only if they are 
based on accurate information about causes of deaths.16 This study 
is, therefore, aimed at evaluating the mortality pattern in children 
seen at Federal Medical Centre Umuahia (FMCU), with a view to 
evaluating services and identifying areas for improved care. FMCU 
is located in the metropolis of Umuahia, the capital of Abia state, 
South-eastern Nigeria with most of the populace being low income 
earning traders and few civil servants (government employees). 
There is only one government owned primary health center in the 
town and is not functioning optimally, thus our hospital serves both 
as a general and referral health facility. Majority of children seen in 
our center were coming as their first contact with a health facility 
following their sickness. Patients in the area normally come to the 
hospital as first health facility since it is the only fully functional 
public hospital with enough doctors and specialists in various fields 
of medicine. Few are referred from private owned hospitals because 
they lack a specialist (pediatrician) and special equipments that 
may be needed in to manage difficult cases. There are no previous 
available data on childhood mortality from our hospital or the 
health facilities in the State.
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Methods

This was a retrospective cross sectional descriptive study over a 5 year 
period from January 1, 2004 to December 31, 2008. Data, for the 
study, was retrieved from the hospital’s medical records department. 
Records of children aging from birth to 14 years of age, who died 
in the hospital, were reviewed. Data extracted from the records 
included age, sex, principal diagnosis/cause of death and duration 
of hospitalization before death. Post mortem examination was not 
done for the patients because of lack of facility and manpower for 
this service. The diagnosis and cause of death were largely clinically 
based with supportive laboratory results. Data collected was entered 
into a spread sheet using SPSS software package version 16.0. 
Descriptive statistics was used to analyze the obtained data and a 
p-value of ≤ 0.050 was considered significant.

Results

During the 5 years study period, a total of 3,814 children were 
admitted in the hospital and 434 of them died giving a mortality 
rate of 11%. The mean age was 1.7 (Std D of 3.19) with minimum 
and maximum ages of a day old and 15 years respectively. Two 
hundred and thirty eight of them were males while 196 of them 
were females giving a sex ratio of 1.2:1. Neonates accounted for 
40% of cases, while infants (2-12 months), age group 1-4 years, age 
group 5-9 years and age group 10-15 years each accounted for 25%, 
22%, 7% and 6% respectively as shown in table 1. Table 2 shows 
the duration of stay on admission before mortality. Majority of the 
mortality (49%) occurred within 24 hours of admission. Thirty 
eight percent occurred between 2-6 days on admission with 51% 
of them occurring after 48 hours of admission and 16% of them 
occurring after 72 hours of admission (p=0.050).

Table 1: Age and sex distribution of cases.

Age group Male Female Total (%)

≥1 month 102 75 172 (40)

2-12 months 50 55 109 (25)

1-4 years 49 46 96 (22)

5-9 years 17 15 32 (7)

10-15 years 20 5 25 (6)

Total 238 196 434 (100)

Table 2: Duration of hospitalization before death.

No of days ≥1 
month

2-12 
months

1-4 
years

5-9 
years

10-15 
years

Total (%)

Same day 65 65 59 14 10 213 (49)

2-6 days 83 33 28 14 8 166 (38)

7-13 days 18 9 6 2 5 40 (9)

14-20 days 4 2 2 1 1 10 (2)

≥3 weeks 3 - 1 1 1 5 (1)

Table 3 shows the various causes of death in neonates. The major 
diseases in neonatal period were birth asphyxia (34%), prematurity 
(24%) and neonatal sepsis (24%). Other causes were neonatal 
jaundice (8%) and low birth weight (6%). Table 4 shows the various 
diseases causing deaths in children in post neonatal period. Malaria 
was the leading cause of death accounting for 42% of cases. Other 
common mortality causes were pneumonia, septicaemia, diarrhea, 
HIV AIDS and meningitis each accounting for 10%, 10%, 7%, 7% 
and 5% respectively.

Figure 1 shows the monthly pattern of mortality. The months of 
July, May and March accounted for most deaths (12%, 12% and 11% 
respectively). Other months with high mortality were September 
(10%), January (9%) and June (8%).

Table 3: Causes of neonatal deaths.

Causes Frequency (%)

Birth asphyxia 58 (34)

Prematurity 42 (24)

Sepsis 41 (24)
14 (8)Jaundice

Low birth weight 11 (6)

Tetanus 4 (2)

HIV/AIDS 1 (1)

Hypoglycaemia 1 (1)

Total 172 (100)

Table 4: Causes of death after neonatal period.

Diseases 2-12 
months

1-4 
years

5-9 
years

10-15 
years

Total (%)

Malaria 34 60 14 2 110 (42)

Pneumonia 19 7 - 1 27 (10)

Sepsis 14 10 1 1 26 (10)

Gastroenteritis 13 5 1 - 19 (7)

HIV/AIDS 10 4 3 - 16 (7)

Meningitis 11 - - 3 14 (5)

Anaemia 1 5 - 1 7 (3)

RTA - 1 4 2 7 (3)

Renal failure 1 - 1 4 6 (2)

Burns - - 4 1 5 (2)

Sickle cell - 1 - 3 4 (2)

Intestinal obst 4 - 1 - 4 (2)

Tetanus - 1 1 1 3 (1)

DIC 1 1 - - 2 (1)

Others 1 1 2 6 10 (4)

TOTAL 109 96 32 25 262(100)

RTA= Road traffic accident, DIC= Disseminated intravascular coagulation, 
Obst= Obstruction. 
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Others include all diseases that caused death in only one person 
and include the following; rheumatic heart disease, hepatitis, typhoid 
perforation, epilepsy, leukaemia, malnutrition, hydrocephalus, 
ewings sarcoma, gunshot and electrocution.

Figure 1: Monthly pattern of mortality.

Discussion

Childhood mortality is a major public health problem in Sub-
Saharan Africa and for the implementation of efficient public 
health systems, knowledge of the spatial distribution of mortality 
is required.15 Observations from hospital based mortality data have 
major limitations including the following; incomplete reporting of 
deaths seen more in developing countries, lack of accuracy (that is 
inaccuracies in recording age and cause of death. The cause of death 
is often inaccurate or incomplete due to difficulties such as lack of 
diagnostic evidence, inexperience on the part of the certifying doctor 
and absence of postmortem which may be important in deciding 
the cause of death).17 Most deaths in Nigeria are not registered; 
therefore, it is not possible to generate comprehensive population-
based mortality data hence hospital-based data recorded by 
medically-qualified staff are used and can yield useful information 
to characterize mortality which has occurred.18 In Nigeria, the need 
to reduce childhood morbidity and mortality is one of the greatest 
health challenges confronting the federal government.19 Despite the 
efforts of successive governments to tackle the problem, the results 
have been dismally poor.19 The mortality rate in this study was 11%. 
This is similar to 11% and 12% reported in some other parts of the 
country.11,20 Though this rate is lower than 15% reported in Zaria 
(Nigeria) and higher than 8% reported in both Kenya and South 
Africa (African Countries).21-23

Neonatal deaths accounted for most of childhood deaths 
(40%) in this study, followed by infant deaths (25%). This is 
similar to findings in Lagos and Shagamu where neonatal deaths 
accounted for most childhood deaths though our rate is less.13,20 
Globally 40% of deaths in children younger than 5 years occurred 
in the neonatal period, most often because of preterm birth 
complications, intrapartum related complications and neonatal 

sepsis or meningitis, with India, Nigeria, Democratic Republic of 
the Congo and Pakistan accounting for 53% of neonatal deaths.7 
Three leading causes of neonatal deaths in this study were birth 
asphyxia (34%), prematurity (24%) and neonatal sepsis (24%).
This is similar to findings in Lagos, Ibadan, Ilorin and Oman.13,24-26 
Perinatal mortality is a useful measure of the socio-economic status 
of a community and a standard of obstetric care provided within the 
community.27 Studies have shown that medical attention at the time 
of delivery and antenatal care are significant factors in the survival 
chance of a new born.13,28 The high rate of birth asphyxia recorded, 
calls for intensification of programs like “Neonatal resuscitation” 
and “Helping babies breathe”.13 The high rate of asphyxia may be 
due to lack of access to and poor utilization of available health care 
services and is a pointer to the need for more health care providers 
to be trained in neonatal resuscitation especially at the community 
level.13 Beyond the neonatal period, the major causes of childhood 
deaths were severe malaria (42%), pneumonia (10%), septicaemia 
(10%), diarrhea (7%) and HIV AIDS (7%). These major causes 
are similar to findings from previous Nigerian and African studies, 
though their individual rates varies.9-11,13,14,20,22

Malaria as the highest cause of childhood mortality as seen 
in this study was also reported in Abakiliki (Nigeria), Eldoret 
(Kenya) and Upper River Division (Gambia).9-11 The high burden 
of malaria deaths in our environment may be due to high levels 
of parasite resistance to affordable drugs, high cost of artemesinin 
based combination drugs and inadequate provision/scarcity of 
insecticide treated nets.11 Apart from the above mentioned reasons, 
late presentation to hospital for treatment also plays a major role 
and this cannot clearly be separated from educational and economic 
powers of the parents.11,13 Interventions like roll back malaria need 
to be intensified.11

Pneumonia is the highest cause of non-neonatal under 5 mortality 
(14%) globally.7 Pneumonia accounted for 10% of mortality in the 
index study. This is similar to findings in Lagos, Jos and less findings 
in Port Harcourt, Kenya, Harare and Abakiliki.11-14,22,29 Common 
to most studies, was that most of the victims of pneumonia were 
infants, like in the index study. The high prevalence of pneumonia in 
infants may be due to increased susceptibility to infections due to a 
combination of immature host immune system and constant contact 
with numerous viral and bacterial agents in the environment.30 
Health education about reduction of risk factors for pneumonia 
(especially overcrowding) and improved housing condition will 
help to reduce its prevalence. Diarrhea diseases accounted for 7% 
of cases. This is higher than 5%, 6% and 6% reported in Lagos, Port 
Harcourt and Eldoret Kenya but much lower than 16% and 23% 
reported in Jos and Abakiliki respectively.11-14,22 Mortality from 
diarrhea can be reduced further by increasing awareness and use of 
oral rehydration solution by most mothers, improved sanitation and 
appropriate feeding practices.

HIV/AIDS accounted for 7% of mortality. This is higher 
than 5% reported in Lagos and less than 21% reported in Port 
Harcourt.13,14 Globally HIV/AIDS caused 2% of childhood 
deaths.7 Child mortality estimates from community based cohorts 
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demonstrate that the children of HIV infected mothers have higher 
mortality rates than the children of uninfected mothers and that 
child mortality is closely linked with maternal health status.31 
Efforts should be made such that all infected mothers are counseled 
and treated so as to reduce vertical transmission to children through 
effective prevention of mother to child transmission (PMTCT) and 
Early Infant Diagnosis (EID).

Forty-nine percent of childhood deaths in the index study 
occurred within less than 24 hours of admission, while 26% of 
deaths occurred after 2-3 days on admission. This finding is similar 
to 49% reported in Jos and higher than 25%, 40% and 44% reported 
in Abakiliki, Zaria and Zimbabwe respectively.11,12,21 However, 
studies in Lagos and Kenya reported higher rates of 55% and 
65%.13,22 One common denominator in all these high mortality 
within 24 hours is late presentation to hospitals by parents with 
their children.12,21 Most times before this late presentation, self 
medication, visit to chemist or traditional healers or prayer homes 
have taken place and the scarce resources already spent. On few 
occasions when they present early, insufficient funds may also delay 
the purchase of prescribed drugs which may increase mortality. 
Health education, provision of affordable, accessible health care 
and functional well spread out health insurance scheme will help 
to increase early utilization of health facilities. This is necessary 
because income inequality and cultural beliefs prevent people from 
taking full advantage of existing health facilities.32,33 Also issues like 
education, female autonomy, women’s work status and economic 
condition of the household are known to influence child mortality.34

Seasonal variation in mortality is a well known fact.35 Mortality 
ranged from 21% - 51% with the high rates occurring most in rainy 
months and lowest of 24% and 21% occurring in November and 
December respectively. This is similar with reports from Abakiliki, 
Jos, Port Harcourt, Burkina Faso and Gambia.9-12,14 Increased 
mortality during the raining/wet season may be explained by our 
finding that the major causes of deaths such as malaria, pneumonia 
and diarrhea diseases occurred more frequently during the raining 
season. This is because mosquitoes breed better during wet season 
and wet seasons also provides chilling environment for micro 
organisms that cause pneumonia and contamination of sources of 
drinking water.11,13,14 The major limitations of the index study are 
that it was a retrospective study and autopsy was not done on any 
of the cases. Without an autopsy the cause of death can be wrong in 
as many as 30% of cases, although autopsies do not always provide 
the cause of death.36

Conclusion

The pattern of childhood mortality in Umuahia has been 
documented. The results from this study confirm that high neonatal 
deaths were mainly due to birth asphyxia while after neonatal period, 
mortality due to malaria infection ranked highest. Since neonatal 
asphyxia and malaria were seen to be the major causes of childhood 
mortality, efforts to reinforce the existing malaria control tools and 
attempts at reducing birth asphyxia should be implemented.
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