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Introduction

Preventable diseases such as, pneumonia, diarrheal diseases 
and malaria are major causes of childhood morbidity and 
mortality world-wide.[1,2] The State of the World’s Children 
2012 report showed that globally, 7.6 million children under 
5 years of age die annually and 3.7 million deaths occur in 
Sub-Saharan Africa.[3]	In	Nigeria,	under	five	mortality	rate	as	
of 2010 was 143.[3]	Family	poverty	and	illiteracy	are	significant	
underlying risk factors, so also are overcrowding, unsafe 

drinking water and unsalutary sanitary habits.[1,2] Pneumonia, 
diarrhea and malaria account for 41% of annual death globally 
and 49% in Africa.[2] The bulk of childhood morbidity and 
mortality affect mainly children under 5 years of age.[1,2,4] 
Several studies in Africa reported infectious diseases as the 
leading causes of childhood death.[5-11] These diseases can be 
prevented, and the treatment is accessible and affordable.[1] 
For children who are 5 years and older, non-communicable[4,12] 
were the most common causes of death.

The	children	 emergency	 room	 (CHER)	 is	 the	first	 point	of	
contact for children who need urgent medical care before 
they are discharged home or sent to the ward for completion 
of treatment. The knowledge of the pattern of morbidity and 
mortality in CHER helps in evaluating and improving the 
existing facilities.[6,7] There has been no such study in this 
tertiary health facility. Therefore, this index study is timely as 
it will help to appraise the facilities on the ground and provide 
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Abstract
Background: Morbidity and mortality from childhood illnesses has remained a major point of 
interest globally. Malaria, respiratory tract infection and diarrheal diseases are the leading causes 
of childhood morbidity and mortality. Aim: The aim of the following study is to determine the 
pattern of morbidity and mortality of children seen at the children emergency room of a tertiary 
hospital, Federal Medical Center in Asaba, Nigeria. Subjects and Methods: A descriptive study 
of post‑neonatal childhood admissions over a 5 year period (January 2007‑December 2011) 
was undertaken. Information obtained included age, gender, diagnosis, month of admission 
and outcome. Descriptive and inferential statistics were used to analyze the demographic 
characteristics of the patients and associations with outcome variables. Results: A total of 
3,830 children with aged ranges between 1 month and 180 months were admitted within 
this period of study from January 2007 to December 2011: 2,189 males (57.2%, 2189/3830) 
and 1,641 (42.8%, 1641/3830) females. More than 70% (2912/3830) were under 5 years 
of age. The common indications for admission were malaria (30.3%, 1159/3830), diarrheal 
diseases (20.4%, 780/3830), respiratory tract infections (RTIs) (19.0%, 728/3830) and 
sepsis (4.4%, 168/3830). There were 221 (5.8%, 221/3830) deaths and more deaths were 
recorded in children <12 months of age, P < 0.01. Major causes of death were complicated 
malaria (24.4%, 54/221), sepsis (19.9%, 44/221), diarrheal diseases (18.1%, 40/221) and 
RTIs (7.7%, 17/221). Conclusion: Preventable infections are the major causes of morbidity 
and mortality in CHER and children <5 years of age are commonly affected.
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data for future re-evaluation. The knowledge will also help in 
designing protocols for the proper management of the common 
ailments presenting in CHER of this center, health education 
and advocacy as it may apply.

Subjects and Methods

The study was carried out at the Federal Medical Center (FMC), 
located in Asaba, the capital of Delta State of Nigeria. Asaba 
is in the rain forest region of Nigeria with wet (rainy) and 
dry seasons. Rainy season includes the months of April 
through October while the dry season spans from November 
to March.[13]

The CHER of FMC Asaba is a 7-bed facility and receives 
patients from Delta State and its neighboring states in Nigeria. 
It runs on a 24 h basis with consultants, residents, nurses and 
record staff. Acute illnesses in children 1-180 months (15 years) 
are managed within the facility before transfer to the 
appropriate unit.

The current report is a descriptive review of all the admissions 
from	 January	 2007	 to	December	 2011	 (inclusive).	Ethical	
approval was obtained from the Ethics Committee of FMC 
Asaba. All medical case records of eligible subjects were 
analyzed. The eligibility criteria were: Presentation at the 
emergency unit, documentation of the date and month 
of admission, age, gender, diagnosis and outcome of 
management	(defined	as	discharged	home,	transferred	to	the	
ward, discharged against medical advice or died).

Diagnosis of the diseases was done by the attending doctors 
based on the clinical features and available laboratory results. 
For comorbidities, children with more than one disease were 
grouped together depending on the doctor’s primary and 
secondary diagnoses.

Data obtained were analyzed using the statistical package for 
social science version 20.0 for Windows® (IBM Inc, Chicago 
Illinois, USA 2011) and Epi Info version 3.4.3 (CDC Atlanta, 
USA 1997). Continuous variables were analyzed and expressed 
as means and standard deviations (SDs). Categorical variables 
were	compared	using	the	Chi‑square	test	and	significant	level	
was set at P < 0.05.

Results

Within the 5 year review period, a total of 3890 children aged 
between 1 and 180 months (15 years) were admitted in CHER: 
3830 (98.5%, 3830/3890) with complete data sets were included 
in the analysis. There were 2,189 males (57.2%, 2189/3830) 
giving a male:female ratio of 1.3:1. The mean (SD) age of the 
subjects	was	39.3	 (45.0)	months	 (95%	confidence	 interval,	
37.9-40.8, P < 0.01). As you can see in Table 1, the subpopulation 
of children aged below 5 years was 2,912 (76.0%, 2912/3830), 
whereas children 5 years and above was 918 (24.0%, 918/3830).

The common indications for admission were malaria (30.3%, 
1159/3830), diarrheal diseases (20.4%, 780/3830) and 
RTIs (RTIs, 19.0%, 728/3830), making up 69.7% (2667/3850) 
of the total number of admissions, [Table 1]. For those with RTIs, 
the proportions of those with the various forms of the disease 
were: Bronchopneumonia 36.1% (262/728), pharyngotonsillitis 
33.1% (241/728), bronchiolitis 18.1% (132/728), rhinitis 
8.2% (60/728), lobar pneumonia 2.6% (19/728) and acute 
otitis media 1.9% (14/728). Malaria, diarrheal diseases, RTIs 
and sepsis predominated in children <5 years old while sickle 
cell crisis and acute asthmatic attacks were common among 
children aged 5 years and above [Table 2].

With regards to seasonal variation, more cases were admitted 
during the rainy season 2,161 (56.4%, 2161/3850) than the 
dry season 1,669 (43.6%, 1669/3830): P < 0.01. Admissions 
due to malaria and RTIs were higher during the rainy season 
while those due to diarrheal diseases were more during the 
dry season. About 85% (36/42) of accidental poisoning cases 
occurred in children <5 years and 57.1% (24/42) were males. 
Kerosene ingestion was the most common (45.2%, 19/42) 
followed by alcohol intoxication (19.0%, 8/42). Table 3 shows 

Table 1: Common indications for admission in CHER

Diagnosis Age group (months) Total(%)
1‑11 12‑59 60‑180

Malaria 177 650 332 1159 (30.3)
Diarrheal diseases 368 358 54 780 (20.4)
Respiratory tract 
infections

319 352 57 728 (19.0)

Sepsis 100 49 19 168 (4.4)
Sickle cell crisis 2 40 110 152 (4.0)
Surgical cases 29 23 52 104 (2.7)
Acute asthma 2 38 56 96 (2.5)
Meningitis 44 23 18 85 (2.2)
Seizure disorders 13 29 22 64 (1.6)
Severe acute 
malnutrition

30 25 2 57 (1.5)

Acute poisoning 2 34 6 42 (1.1)
Nephropathy 4 7 23 34 (0.9)
Retroviral disease 8 13 11 32 (0.8)
Miscellaneous 67 106 156 329 (8.6)
Total (%) 1165 (30.4) 1747 (45.6) 918 (24.0) 3830 (100)
The following cases were classified as miscellaneous: Pulmonary tuberculosis (18), drug 
reaction (15), congenital anomalies (14), measles (13), malignancies (13), tetanus (12) and 
244 others (Appendix 1). CHER: Children emergency room

Table 2: Indication for admission in relation to age

Diagnosis Under 
5 years

5 years 
and above

χ2 P value

Malaria 825 334 21.4 <0.001*
RTIs 673 55 132.9 <0.001*
Diarrheal diseases 726 54 156.2 <0.001*
Sepsis 149 19 15.4 <0.001*
Sickle cell crisis 42 110 203.5 <0.001*
Asthma 40 56 63.8 <0.001*
*Significant P value. RTIs: Respiratory tract infections
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the distribution of cases with co-morbidities with 141 (3.7%, 
141/3830) of the children being affected by more than one 
disease condition.

Majority of cases, 50.7% (1,945/3830) were discharged home 
while 221 deaths were recorded giving overall mortality rate 
of 5.8%, 221/3830 as shown in Table 4. Totally 100 children 
died at <1 year of age constituting about 45% (100/221). More 
than 80% (186/221) of deaths occurred in children <5 years of 
age P < 0.01. As shown in Table 5, major causes of death were 
complicated malaria (24.4%, 54/221), sepsis (19.9%, 44/221), 
diarrheal diseases (18.1%, 40/221) and RTIs (7.7%, 17/221) 
and severe anemia was found in greater than 50% (35/54) of 
cases of complicated malaria. While death due to complicated 
malaria was more prominent in children 12-59 months, death 
due to sepsis, diarrheal diseases and RTIs occurred more in 
infants. Only 10 (7.1%. 10/141) of cases with concomitant 
diseases died and death was more among those with diarrhea, 
as shown in Table 3. Diarrheal diseases caused more deaths 
during the dry season P < 0.01. Annual mortality rate in CHER 
ranged from 4.3% to 7.0%, [Figure 1 and Table 6] whereas 
overall mortality is 5.8% (221/3830).

Discussion

The	findings	of	the	review	showed	that	preventable	diseases	
remain the greatest contributors to childhood morbidity and 
mortality in our facility in consonance with World Health 
Organization (WHO) report.[1]	Our	findings	share	similarity	
in morbidity and mortality patterns with various studies done 
in different centers in Nigeria over a period between 2002 
and 2011.[6-8]	Specifically,	malaria,	pneumonia	and	diarrheal	
diseases continue to dominate as the most common causes of 
morbidity and mortality among children under 5 years of age. 
However, non-communicable diseases like sickle cell crisis 

Table 3: Disease comorbidity and outcome

Diseases (N) Comorbidity Outcome Total(%)
Discharged home Transferred to the ward DAMA Referred out Died

Diarrheal diseases (780) Malaria 34 24 0 2 3 63 (8.1)
Retroviral disease (32) PTB 0 10 1 0 1 12

RTIs 4 1 0 0 2 7
Malaria 0 3 0 0 0 3
Sepsis 0 3 0 0 0 3
Diarrheal diseases 0 2 0 0 0 2
Meningitis 0 1 0 0 0 1
Total 28 (87.5)

Sickle cell crisis (152) Malaria 12 4 0 0 0 16
Sepsis 3 3 0 0 0 6
Nephropathy 0 1 0 0 0 1
Total 23 (15.1)

RTIs (728) Malaria 14 1 0 0 1 16 (2.2)
Meningitis (85) Malaria 0 6 1 1 1 9 (10.6)
Sepsis (168) Malaria 0 0 0 0 2 2 (1.2)
Total (3830) 67 59 1 4 10 141 (3.7)
 DAMA: Discharged against medical advice, PTB: Pulmonary tuberculosis, RTIs: Respiratory tract infections

and acute asthma contribute more to morbidity and mortality 
in older children. The comorbid conditions observed in the 
review were associated with infectious diseases malaria and 
respiratory diseases. These diseases are reportedly the common 
diseases in children in the developing countries are thus not 
unexpected to coexist with other diseases. Children with 
human	immunodeficiency	virus	acquired	immune	deficiency	
syndrome had the worst impact with pulmonary infections, 
notably tuberculosis, contributing more to the morbidity rate 
in the group. Much morbidity and mortality due to tuberculosis 
has been shown to occur more in children.[14] These studies[6-8] 
have illustrated the persistence of infections as the main cause 
of childhood morbidity and mortality over time in Nigeria.

The persistence of malaria as a prominent childhood problem, 
despite control strategies give credence to reports of poor 
uptake of the multiple control measures for malaria has not been 
appreciable. It is therefore not unexpected that the disease still 
plays	a	significant	role	in	childhood	morbidity	and	mortality	
in the country. Only 42% of Nigerian households have at least 
one insecticide treated net (ITN) while 29% of children under 

Figure 1: Annual trend of admissions and mortality
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5 years are actually sleeping under ITN.[3]	These	figures	are	
too	 small	 to	 significantly	 reduce	 the	 incidence	 of	malaria.	
The WHO reported a 27% decline in malaria parasitaemia 
in Burkina Faso following an increase in ITN coverage from 
22% to 73%.[15] The use of ITN should be supported with 
improvement of the sanitary condition in Nigeria as this review 
showed that morbidity and mortality due to malaria were more 
during the wet season, when the mosquito breeding places are 
rejuvenated. Drainage of stagnant pools of water that serve as 
a breeding place for the malaria vector and promotion of the 
use of ITN will act synergistically to reduce the morbidity due 
to malaria. Contribution of complicated malaria and sepsis to 
the	mortality	ratio	is	appreciable	and	quite	significant.	These	
cases are indicative of poor health sector effectiveness, which 
if well-structured, would aid early detection and intervention 

thus stemming the scourge. In Namibia and Botswana where 
effective	 health	 systems	 are	 in	 place,	 significant	 reduction	
in malaria case fatalities have been recorded.[15] Preventive 
measures and improvement of health delivery have been shown 
in Tanzania and Uganda to improve outcomes using the basic 
health tools such as integrated management of childhood 
illnesses (IMCI).[16] Furthermore in India and Bangladesh the 
introduction of early detection and treatment of childhood 
illnesses	through	the	use	of	IMCI	modules	have	significantly	
reduced the morbidity and mortality of these childhood 
illnesses.[16] In contrast, Nigeria started implementation of 
IMCI	in	1997	but	still	has	a	high	under	five	mortality	rate.[3]

Risk factors for the persistence of the RTIs and diarrhea as 
causes of mortality in under-5 children, include malnutrition, 
poor breastfeeding, overcrowded living condition, low 
immunization coverage and low birth weight, poor personal 
hygiene,	unavailability	of	portable	water	and	efficient	waste	
disposal systems.[1,5,6] Interestingly, this study showed that 
the menace of diarrheal diseases is more during the dry 
season: When the temporary sources of water supply in many 
communities are exhausted. In Nigeria the health indices still 
remain abysmal due to the failure of the health system for 
instance,	there	is	significant	numbers	of	children	who	are	still	
stunted and wasted, few children are exclusively breastfed[3] 
further demonstrating the presence of the risk factors to 
pneumonias and diarrheas. Effective preventive measures 
such as vaccination against Streptococcus pneumoniae[3] and 
Rotavirus are yet to be included in the routine Nigerian national 
immunization programs.[3] The weak health system notably in 
the absence of well-equipped facilities and also poor patient 
transfer system are major contributors to the morbidly and 
mortality rates.

Similar to the findings by Adejuyigbe et al.,[17] children 
with acute poisoning were majorly those under 5 years of 
age, mostly of male gender and kerosene ingestion was the 
most common. Overcrowding with limited space for proper 
storage of household chemicals like kerosene, storage of such 
chemicals in attractive containers may have played some roles.

The review noted an appreciable proportion of children dying 
from	the	non‑communicable	diseases,	significantly	in	children	
5 years and above. The development of immunity to common 
childhood diseases such as malaria and rotavirus in the older 
children as well as an introduction of vaccines against other 
preventable childhood diseases can explain the trend away 
from communicable disease as observed from the review.[18] 
The high morbidity ratios of diseases such as asthma, sickle 
cell anemia noted in this review has not changed from the 
observations made in several studies.[19] The implication is that 
less attention is still paid to these diseases, which will continue 
to impact of children if not reversed. Asthma is showing 
increasing incidence in the developing parts of the world and 
constituting an important factor in daily-adjusted life year’s 
indices of the populations.[20] This review has shown that such 

Table 4: Outcome of CHER admissions

Outcome Age group (months) Total
1‑11 12‑59 60‑180

Discharged home 518 936 491 1945 (50.8)
Transferred to the ward 483 627 329 1439 (37.6)
Died 100 86 35 221 (5.8)
Discharged against 
medical advice

56 91 45 192 (5.0)

Referred out 8 7 18 33 (0.8)
Total 1165 1747 918 3830 (100.0)
CHER: Children emergency room

Table 5: Major causes of mortality in CHER

Condition Age group (months) Total(%)
1‑11 12‑59 60‑180

Complicated malaria 11 40 3 54 (24.4)
Sepsis 29 9 6 44 (19.9)
Diarrheal diseases 28 11 1 40 (18.1)
Respiratory tract infections 13 3 1 17 (7.7)
Meningitis 8 5 3 16 (7.2)
Severe acute malnutrition 5 8 0 13 (5.9)
Retroviral disease 2 1 2 5 (2.3)
Surgical cases 0 1 4 5 (2.3)
Sickle cell crisis 0 1 3 4 (1.8)
Acute poisoning 0 2 0 2 (0.9)
Miscellaneous 4 5 12 21 (9.5)
Total 100 86 35 221
Miscellaneous encompassed hematologic (4), malignancies (3), congenital anomalies (3), 
measles (2), nephropathy (2), pulmonary tuberculosis (2), encephalitis (2), hepatic 
encephalopathy (1), cerebral palsy with aspiration (1) and tetanus (1). CHER: Children 
emergency room

Table 6: Annual trend of admissions and mortality 
(numerical data on which figure 1 is based)

Year Number of admissions Number of deaths Mortality
2007 676 29 4.3
2008 775 45 5.8
2009 842 45 5.3
2010 714 50 7
2011 823 52 6.3
Total 3830 221 5.8
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non-communicable diseases, which are often chronic, cause 
appreciable morbidity and should be controlled to improve the 
quality of life of the individuals.

The	findings	of	this	review	although	showing	similarity	to	other	
studies still shares the limitation associated with hospital-based 
studies which are the restrictions in the extrapolation of the 
outcome to the general population. Furthermore the lack of 
pathological	confirmation	of	causes	of	death	may	affect	some	
of the probable causes of death.

Conclusion

Preventable diseases still constitute the major cause of 
morbidly and mortality in our facility and children <5 years 
of age are commonly affected. Improvement of the social and 
health system may impact to reduce the incidence of these 
diseases and their impact on the health of children.
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Appendix 1: Miscellaneous indications for admission

Cases (total) Disease Frequency
Digestive (57) Dysentery 22

Enteric fever 15
Peptic ulcer disease 8
Rectal prolapse 5
Fecal impaction 4
Chronic diarrhea 3

Dermatology (51) Cellulitis 29
Allergic dermatitis 6
Impetigo 6
Varicella 4
Dermatosis 3
Pyomyositis 3

Nervous system (39) Cerebral palsy 11
Chronic suppurative otitis 
media

7

Encephalitis 5
Mumps 4
Conjunctivitis 3
Coma? cause 3
Cavernous sinus thrombosis 2
Cardiovascular accident 1
Space occupying lesion 1
Spina bifida 1
Hemiplegia 1

Hematologic (28) Anemia? cause 16
Bleeding diathesis 7
Prolonged jaundice? cause 4
Lymphadenitis 1

Cardiac (19) Congenital 13
Acquired 4
Hypertension 2

Psychiatry (16) Hysteria 8
Psychosis 3
Suicidal 3
Near drowning 1
Malingering 1

Metabolic 
derangement (14)

Syncope 8
Hypoglycemia 2
Diabetic ketoacidosis 2
Hypokalemia 1
Hypocalcaemia 1

Musculoskeletal (9) Osteomyelitis 5
Arthritis? Juvenile 
rheumatoid arthritis

3

Acute flaccid paralysis 1
Hepatic (7) Hepatitis 6

Hepatic encephalopathy 1
Gynecologic (2) Dysmenorrhea 2
Envenomation (2) Snake bite 2
Total 244
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