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Introduction

Globally, there has been a remarkable improve-

ment in children’s survival over the past 3 decades.

However, continued efforts are required to further

reduce their mortality rates because many chil-

dren still die from preventable diseases, particular-

ly in the developing countries1). Infectious diseases,

such as pneumonia, diarrhea, and malaria, remain

a leading cause of death in children younger than

5 years, along with preterm birth and intrapartum-

related complications1).

Emergency units represent the first point of care

for the critically ill children, and their death in emer-

gency wards (EWs) is challenging to the clinicians

or families who have to deal with it2). Mortality in

EWs depends on geographic regions. In developed

countries, mortalities have been reported to be below

1%3,4). In contrast, studies from developing countries

have reported mortalities range from 2.8% to 4.1%
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among children hospitalized in EWs5,6). The mortal-

ity in Nigeria ranges from 2% to 13.6%7-9).

Worldwide variations have also been reported in

the causes of death in EWs. Whereas trauma and car-

diovascular diseases were important causes in devel-

oped countries3,4), infectious diseases predominate in

the developing countries in sub-Saharan Africa7-9).

Factors associated with mortality in EWs vary

among different authors. A Nigerian study report-

ed that the mortality was higher in the first 24 hours

of hospitalization and during the dry months of the

year as well as in children younger than 3 years7,9).

Other factors include low socioeconomic status, mal-

nutrition, and a previous episode of diarrhea as report-

ed in Ghana5).

It is vital to study the pattern of mortality in EWs.

Such a study provides the trend and distribution of

diseases, data for the planning of disease preven-

tion and control programs, and an opportunity for

the emergency care team to evaluate its standard of

care and improve on areas of concern. The present

study sought to analyze the mortality pattern among

children hospitalized in the EW of the Rivers State

University Teaching Hospital, Port Harcourt, south-

ern Nigeria.

Methods

This was a retrospective review of the patient

register of the EW from January 2015 through

May 2017. This study was approved by the hospi-

tal health research ethics committee (IRB no.

RSUTH/REC/2022228). The emergency unit ren-

ders health care for all children aged 16 years or

younger. All children seen in the emergency unit

can either be hospitalized into the EW or the spe-

cial care baby unit of the hospital if they are aged

28 days or younger while those not requiring hos-

pitalization are discharged after their consults.

Data of all hospitalizations within the study peri-

od were entered into an Excel spreadsheet (Microsoft,

Redmond, WA). Information on their age, age groups

(< 2, 2-5, 6-12, and 13-16 years), sex, weight, diag-

nosis, and mortality was recorded. Diseases that

occurred once or did not belong to any group were

classified as others with exception of those in whom

mortality occurred. A weight for age Z-score was

used to classify nutritional status. The case fatal-

ity rate (CFR) was defined as the number of mortal-

ities among those with diseases.

To determine risk factors for mortality, we per-

formed multivariable logistic regressions with back-

ward stepwise variable selection using mortality as

the dependent variable. Variables with up to 20%

missing data were excluded from being put into the

model. Results were reported as adjusted odds ratios

(aORs) and 95% confidence intervals (CIs). Data were

analyzed using IBM SPSS ver. 23.0 for Windows

(IBM Corp., Armonk, NY). Data distribution was also

expressed in frequency tables and charts.

Results

1. Description of mortality

The number of children hospitalized during the

study period was 1,020 with a median age of 1.0

year (interquartile range, 0.6-4.0). Mortality was

recorded in 60 (5.9%). Among the age groups, chil-

dren aged < 2 years showed the highest mortality

of 66.7%, followed by those aged 6-12 years (9

[15.0%]) (Table 1). Mortality was higher in boys.

Weights were not documented in 51.7% of the chil-

dren with mortality. Among those with available

weights, the majority of mortality occurred in those

with normal weight (26.7%). Infectious diseases con-

tributed to the majority of mortality in the EW

(88.3%).

2. Diagnoses of the hospitalized children and
their age distribution

The most common diagnosis was malaria (19.9%),

followed by acute respiratory infection (17.7%), gas-

troenteritis (11.3%), sepsis (10.9%), and acute asth-

ma (7.1%) (Table 2). The 180 children with acute res-
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piratory infection consist of 100 with tonsillitis

(9.8%), 66 with bronchopneumonia (6.5%), and 14 with

bronchiolitis (1.4%). The 115 children with gastroen-

teritis consist of 106 with non-bloody diarrhea (10.4%)

and 9 with dysentery (0.9%). Children younger than

2 years had a similar pattern of hospitalization as

the overall population. In older children, the most

common reason for hospitalization into the EW was

acute asthma, as shown by 28 (16.9%) and 8 (18.2%)

in those aged 6-12 years and aged 13-16 years, respec-

tively.

3. Risk factors for mortality

Among the age groups, the highest mortality of

15.9% (7 of the 44 children) was noted in the

children aged 13-16 years. In univariable analy-

sis, the age group’s mortality was higher than

that of other groups (aOR, 2.75; 95% CI, 1.15-

6.56; compared with age < 2 years) (Appendix 1;

https://doi.org/10.22470/pemj.2022.00598). The

mortality rate of the children aged 2-5 years was

lowest among the age groups (1.5% [2 of the 137]).

The type of disease and nutritional status signif-

icantly affected the mortality. The underweight

children had a higher mortality of 12.8% (3.80; 1.68-

8.36; compared with normal weight). Those with

infectious diseases had a higher mortality rate of

7.3% (4.10; 1.68-10.47; compared with non-com-

municable diseases).

We performed the multivariable logistic regres-

sions to ascertain the effect of age group and pres-

ence of infectious diseases (Table 3). The regression

model was statistically significant (χ2 = 20.6, P <

0.001). It explained 59% of the variance observed in

the mortalities and correctly classified 94% of the

mortalities observed. Resultantly, independent fac-

tors associated with mortality were the age of 13-

16 years (aOR, 4.59; 95% CI, 1.80-11.20; compared

with age < 2 years) and the presence of infectious

diseases (4.65; 1.80-12.10).

4. Causes of mortality

Sepsis contributed to the highest number of mor-

talities (22 [36.7%]), followed by gastroenteritis

(16.7%) and meningitis (10.0%) (Fig. 1). The CFR

was highest in tetanus (100%), followed by human

immunodeficiency virus (35.7%) and tuberculosis

(28.6%) (Fig. 2).

Discussion

In the present study, the 5.9% mortality of chil-

dren hospitalized to the EW was comparable with

5.1% and 6.2% reported respectively in Enugu10)

and Umuahia11) of southeastern Nigeria, but high-

er than 4.1%, 3.9%, 2.5%, and 1.6% reported respec-

tively in Ethiopia6), a more recent study in Enugu7),

India12) and Mozambique13). However, the 5.9% was

lower than 7.6%, 9.6%, 10.6%, 11.1%, and 11.6% doc-

umented in other regions of Nigeria14-16).

The varying mortalities are attributable to the dif-

ference in geographic regions or time, as observed
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Table 1. Description of mortality in the emergency ward, Rivers
State University Teaching Hospital, Port Harcourt, Nigeria

Category Data (N = 60)

Age group, y
< 2* 40 (66.7)
2-5 2 (3.3)
6-12 09 (15.0)
13-16 07 (11.7)
Age unrecorded 2 (3.3)

Sex
Boys 32 (53.3)
Girls 26 (43.3)
No data 2 (3.3)

Weight for age Z-score
Normal (2 to -2) 16 (26.7)
Underweight (< -2) 12 (20.0)
Overweight (> 2) 1 (1.7)
Weight unrecorded 31 (51.7)

Disease type�

Infectious/communicable diseases 53 (88.3)
Non-communicable diseases 5 (8.3)
Disease unrecorded 2 (3.3)

Values are expressed as numbers (%).
* Excluding neonates.
� The sums of proportions are not equal to 100% due to rounding.
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Table 2. Diagnoses of the children hospitalized to the emergency ward with their age distribution

Diagnosis
Total < 2 y 2-5 y 6-12 y 13-16 y No age data

(N = 1,020)* (N = 622)* (N = 137)* (N = 166)* (N = 44) (N = 51)*

Malaria 203 (19.9) 129 (20.7) 39 (28.5) 22 (13.3) 7 (15.9) 6 (11.8)
Acute respiratory infection 180 (17.6) 141 (22.7) 15 (10.9) 15 (9.0)0 2 (4.5)0 7 (13.7)
Gastroenteritis 115 (11.3) 089 (14.3) 12 (8.8)0 8 (4.8) 4 (9.1)0 2 (3.9)0
Sepsis 111 (10.9) 090 (14.5) 4 (2.9) 9 (5.4) 1 (2.3)0 7 (13.7)
Acute asthma� 72 (7.1) 17 (2.7) 13 (9.5)0 28 (16.9) 8 (18.2) 6 (11.8)
Trauma� 63 (6.2) 14 (2.3) 13 (9.5)0 26 (15.7) 6 (13.6) 4 (7.8)0
Meningitis 61 (6.0) 32 (5.1) 8 (5.8) 14 (8.4)0 3 (6.8)0 4 (7.8)0
Others� 30 (2.9) 15 (2.4) 1 (0.7) 10 (6.0)0 0 (0)00. 4 (7.8)0
Sickle cell disease� 29 (2.8) 03 (0.5) 7 (5.1) 10 (6.0)0 5 (11.4) 4 (7.8)0
Undocumented 22 (2.2) 13 (2.1) 4 (2.9) 4 (2.4) 1 (2.3)0 0 (0)00.
Acute abdomen 18 (1.8) 11 (1.8) 2 (1.5) 3 (1.8) 2 (4.5)0 0 (0)00.
Cellulitis and dermatitis 15 (1.5) 09 (1.4) 3 (2.2) 2 (1.2) 0 (0)00. 1 (2.0)0
Human immunodeficiency virus 14 (1.4) 08 (1.3) 4 (2.9) 1 (0.6) 1 (2.3)0 0 (0)00.
Parental anxiety� 13 (1.3) 11 (1.8) 2 (1.5) 0 (0)0. 0 (0)00. 0 (0)00.
Poisoning/foreign body� 12 (1.2) 06 (1.0) 3 (2.2) 2 (1.2) 0 (0)00. 1 (2.0)0
Cardiac pathology� 08 (0.8) 08 (1.3) 0 (0)0. 0 (0)0. 0 (0)00. 0 (0)00.
Inguinoscrotal pathology� 08 (0.8) 07 (1.1) 0 (0)0. 0 (0)0. 0 (0)00. 1 (2.0)0
Renal pathology�§ 08 (0.8) 04 (0.6) 3 (2.2) 1 (0.6) 0 (0)00. 0 (0)00.
Sexual assault� 07 (0.7) 0 (0). 1 (0.7) 6 (3.6) 0 (0)00. 0 (0)00.
Tuberculosis 07 (0.7) 05 (0.8) 0 (0)0. 0 (0)0. 1 (2.3)0 1 (2.0)0
Conjunctivitis/periorbital cellulitis 06 (0.6) 03 (0.5) 1 (0.7) 1 (0.6) 0 (0)00. 1 (2.0)0
Urinary tract infection 04 (0.4) 01 (0.2) 0 (0)0. 1 (0.6) 2 (4.5)0 0 (0)00.
Cancers� 03 (0.3) 02 (0.3) 1 (0.7) 0 (0)0. 0 (0)00. 0 (0)00.
Measles/varicella 03 (0.3) 03 (0.5) 0 (0)0. 0 (0)0. 0 (0)00. 0 (0)00.
Pertussis 03 (0.3) 01 (0.2) 1 (0.7) 0 (0)0. 0 (0)00. 1 (2.0)0
Anaphylaxis/urticaria� 02 (0.2) 0 (0). 0 (0)0. 2 (1.2) 0 (0)00. 0 (0)00.
Typhoid 02 (0.2) 0 (0). 0 (0)0. 0 (0)0. 1 (2.3)0 1 (2.0)0
Tetanus 01 (0.1) 0 (0). 0 (0)0. 1 (0.6) 0 (0)00. 0 (0)00.

Values are expressed as numbers (%).
* The sums of proportions are not equal to 100% due to rounding.
� Non-communicable diseases or diagnoses.
� Diabetic ketoacidosis, osteomyelitis, non-cardiac congenital malformation, peptic ulcer diseases, helminthiasis, dysfunctional uter-

ine bleeding, menorrhagia, laryngomalacia, Hirschsprung’s disease, biliary atresia, upper gastrointestinal tract bleeding, epistaxis, diffi-
culty in hearing, hydrocephalus, hyperemic growth per vagina, acute stroke, stool impaction, scabies, hypoxic-ischemic encephalopathy,
hypokalemia, cholelithiasis, lymphoproliferative disorders, uterine prolapse, and urethral stricture following circumcision.
§Acute renal failure or glomerulonephritis.

Table 3. Multivariable logistic regression for mortality in the emergency ward

Variable
Adjusted odds ratio

P value
(95% confidence interval)

Age group, y
< 2 Reference Reference
13-16 4.59 (1.80-11.20) 0.001

Infectious/communicable diseases 4.65 (1.80-12.10) 0.001



Pediatric Emergency Medicine Journal 7

Pediatric emergency mortality pattern

Fig. 1. Diseases that contributed to mortality in the emergency ward (n = 60). The numerical data were as follows: sepsis, 22 (36.7%);
gastroenteritis, 10 (16.7%); meningitis, 6 (10.0%); human immunodeficiency virus, 5 (8.3%); malaria, 5 (8.3%); acute respiratory infec-
tion, 2 (3.3%); acute renal failure or glomerulonephritis, 2 (3.3%); tuberculosis, 2 (3.3%); undocumented, 2 (3.3%); acute abdomen, 1
(1.7%); poisoning or foreign body, 1 (1.7%); sickle cell disease, 1 (1.7%); and tetanus, 1 (1.7%).

Fig. 2. Case fatality rate of diseases in the emergency ward. The numerical data were as follows: tetanus, 1/1 (100%); human immun-
odeficiency virus, 5/14 (35.7%); tuberculosis, 2/7 (28.6%); acute renal failure or glomerulonephritis, 2/8 (25.0%); sepsis, 22/111 (19.8%);
meningitis, 6/61 (9.8%); undocumented, 2/22 (9.1%); gastroenteritis, 10/115 (8.7%); poisoning or foreign body, 1/12 (8.3%); acute abdomen,
1/18 (5.6%); sickle cell disease, 1/29 (3.4%); malaria, 5/203 (2.5%); and acute respiratory infection, 2/180 (1.1%).



in the studies in Enugu7,10). Of note, children in devel-

oping countries, especially in sub-Saharan Africa,

still have a relatively high mortality, which is 14

times higher than the equivalent values in Europe

and North America1). The high mortality could be

attributed to poorly developed health policies, poor

funding, inadequate manpower, and infrastructure.

Other factors for high mortality in EWs are delayed

visits, financial constraints due to the unavailabil-

ity or lack of enforcement of the National Health

Insurance Scheme, delayed interventions, and inad-

equate support services17). Hence, a multidisciplinary

approach is needed to reduce childhood mortality

in Port Harcourt, which is located in sub-Saharan

Africa.

Seventy percent of the mortality in the EW was

observed in the children aged 5 years or younger.

This high mortality in the young children was also

documented by other researchers7,10,14-16,18). This ten-

dency may stem from this group being more prone

to poor outcomes due to their immature immunity

against common infections. Therefore, the finding

prompts the implementation of already existing

preventive measures for childhood diseases, and

timely diagnosis and treatment.

Infectious diseases were responsible for over 75%

of mortality in the present study. This finding cor-

roborates studies in some regions of Nigeria7,10,14,16,19),

and the Democratic Republic of Congo20), and reports

by the World Health Organization stating infectious

diseases as the leading cause of childhood mortali-

ty1,21). Contrary to the above studies, Jofiro et al.6) in

Ethiopia reported cardiovascular and infectious

diseases as the most and the third common cause of

death, respectively. This disparity could be attrib-

uted to differences in the study population. The

population in the Ethiopian study included neonates

who have a higher prevalence of congenital heart

diseases, unlike the other studies which excluded

neonates6). It is notable that infectious diseases, com-

mon entities in sub-Saharan Africa, could be preva-

lent due to the combination of lack of immunization

and low socioeconomic status.

The odds of mortality were about 5 times higher

among the children aged 13-16 years, as well as

among those with infectious diseases. Globally, mor-

tality falls from the peak at age younger than 5

years to trough at age of 10-14 years, and increas-

es again in older adolescents and young adults22).

This increase in mortality stems from the fact that

older adolescents are in a critical period of transi-

tion to adulthood. This period is associated with cer-

tain health risks, which lead to increased mortal-

ity23). The risks include road traffic accidents, abuse

of alcohol or substance, risks in workplace, repro-

ductive risks, and other non-communicable diseases.

Thus, interventions to improve survival of older ado-

lescents should be strengthened by multidiscipli-

nary approaches, such as improvement of education,

transportation, road infrastructure, and law enforce-

ment.

Sepsis was the most common cause of death in the

EW. This finding is consistent with the equivalent

findings reported by Edelu et al.7), Enyuma et al.8),

and Ndukwu and Onah18) in Enugu, Calabar, and

Nnewi in Nigeria, respectively. In contrast, this

finding is contrary to other regions in the country.

In Aba and Bauchi, Nigeria, severe malaria was the

leading cause of death whereas anemic heart fail-

ure was documented in Bayelsa14-16). In Ethiopia and

Malawi, pneumonia was the leading cause of death6,24).

Such differences may be related to the variations

according to geographic regions, even in the same

country, or over time.

CFR was highest in infectious diseases, such as

tetanus (100%), human immunodeficiency virus

(35.7%), and tuberculosis (28.6%), in the present

study. Notably, the most common causes of death

were also infectious diseases. Infectious diseases

accounting for the highest CFR were also docu-

mented in a 4-year retrospective study in Umuahia

where meningitis (28.6%), sepsis (17.1%), and malar-

ia (3.3%) had the highest CFR19).

As a limitation, there were incomplete or missing

data due to the retrospective study design. Thus,

we encourage to use of an electronic health man-

agement system to store medical records in good

condition.
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The mortality of children hospitalized in the EW

of the Rivers State University Teaching Hospital

was 5.9% with a preponderance of age younger than

2 years, boys, and infectious diseases. The mortal-

ity mostly occurred from infectious diseases (88.3%)

with sepsis, gastroenteritis, and meningitis being

the leading causes of death in descending order.

The odds of mortality were 4.6-4.7 times higher

for children with infectious diseases or for those

aged 13-16 years. Hence, policies should be made

with general health reforms to improve pediatric

health care, as well as to strengthen the already

existing preventive and curative programs. The

urgent need to strengthen the primary health care

system with the enforcement of the national insur-

ance scheme cannot be over-emphasized.
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