Malawi Medical Journal 32 (2); 95-100 June 2020 Epidemiology of paediatric injuries 95

ORIGINAL RESEARCH VIV~

Epidemiology and pattern of paediatric injuries in a

developing country: an analysis of 170 injuries
Ndubuisi O. Onyemaechi', Adaobi I. Bisi-Onyemaechi?, Obinna C. Nduagubam?

1. Department of Surgery, College of Medicine, University of Nigeria Ituku-Ozalla Enugu, Nigeria
2. Department of Paediatrics, College of Medicine, University of Nigeria Ituku-Ozalla Enugu, Nigeria
3. Department of Paediatrics, Enugu State University College of Medicine (ESUCOM), Enugu Nigeria

Correspondnce: Ndubuisi O. Onyemaechi; ndubuisi.onyemaechi@unn.edu.ng

( Abstract

N

Background

Paediatric injuries have significant physical, psychological and socioeconomic consequences. This study aimed to determine the
epidemiology and pattern of paediatric injuries presenting at a teaching hospital in Enugu South-East Nigeria.

Methods

A retrospective study of injured patients less than 18 years who presented to the Accident and Emergency department of University|
of Nigeria Teaching Hospital Ituku/Ozalla, in Enugu Nigetia, was conducted from 1st January to 31st December 2015. Analysis of
data was done using Statistical Package for the Social Sciences version 22.0.

Results

A total of 1191 children presented to the hospital within the study period and 120 injured paediatric patients (10.1%) with 170 injuries
were attended to in the A & E. Adolescents (12 -17 years) accounted for 34.2% of injuries and males (70%) were more affected than the
females. Road traffic crashes and falls were the most common causes of paediatric injuries. There was a significant correlation between
age of the children and the aetiology of the injuries (X2 = 28.08, p = 0.001). Bruises/lacerations/abrasions (27.6%) and fractures
(27.1%) were the most common types of injuries sustained. The injury severity score (ISS) of the patients ranged from 1-25 with a
mean of 6.4 + 2.8. Roadside/street (35%), school (23.3%) and home (21.7%) were the main locations where injuries occurred. Mean
injury-arrival interval was 1.2 + 0.7 days. Majority (67.5%) of children had full recovery and the mortality rate was 5.8%.
Conclusions

Road traffic crashes and falls were the most common cause of paediatric injuries. Soft tissue trauma and fractures were the predominant|
types of injuries. Roadside, school and home were the leading locations of childhood injuries. Prevention of road traffic crashes and

falls, prompt treatment of injuries, and rehabilitation of injured children will reduce the negative impact of paediatric injuries.
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Introduction

Trauma is the leading cause of morbidity and mortality
among persons less than 40 years and the third commonest
cause of death among all ages globally'?. Paediatric injuries
have become a global public health problem as they are
associated with significant morbidity and mortality. Each
year, 10-30 million children and adolescents sustain injuries
and approximately one million children die every year due
to accidental injuries or violence wotldwide’. In developing
countries with a huge burden of communicable and
nutritional diseases, paediatric injuries have been estimated
to account for 13% of childhood disease burden®. However,
with increasing urbanization, motorized transportation
and armed ethno-religious conflicts, trauma is displacing
malnutrition and communicable diseases as a major cause of
childhood morbidity and mortality in developing countries™®.
According to a world report on child injury prevention in
2008, it was projected that childhood injury and violence
will be a predominant killer of children by the year 2020
globally’.

The causes and pattern of paediatric injuries have been
reported to be influenced by age, gender, socio-economic
and environmental factors’. Children sustain injuties from a
number of causes including road traffic crashes (RTCs), falls
from heights in playground and at home, burns as well as
during birth. Several studies report thatland transport-related
injuries continue to dominate among the various causes
of injuries in children in both developed and developing
countries™*!!. Falls and injuries from playground equipment

are other important causes of childhood injuries™. Thé
formulation and enforcement of deliberate policies towards
improving child safety particularly on the roads/streets,
schools and homes which has remained a challenge in most
low and middle-income countries has further compounded
the problem®". The Wotld Health Organization (WHO)
and United Nations International Children’s Emergency
Fund (UNICEF) are scaling up their strategies in the area of
child and adolescent injury prevention and have advocated
global attention to reduce childhood injuries using a range of
strategies, including playground safety and safeguards against
injury™.

Childhood injuries are common causes of hospitalization
and are often associated with huge financial costs and may
require prolonged hospital stay resulting in economic losses
and psychological disturbances. Several factors expose
children to high risk of trauma and its consequences. These
range from the lack of safe playing grounds, overcrowded
homes, children’s poor judgment of safety, poor supervision
by care-givers, outright carelessness, maternal depression
and alcohol/drug abuse to non-observance of home
safety measures™". In our local setting, the unregulated and
unprotected use of motorcycles as a common means of
transportation has further increased the burden of childhood
injuries '°. There is paucity of data on the epidemiology of
paediatric injuries in Nigeria and other developing countries.
Most published studies either focused on specific injuries
or on injuries resulting from a particular aetiologic factor.
Epidemiological studies help to determine the causes,
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patterns, severity and the impact of injuries on the overall
child health in a setting. The information from such studies
will also help in organizing priorities for improving paediatric
trauma care and the overall child health. Most causes of
paediatric injuries are preventable and a good understanding
of the epidemiology and pattern is critical in formulating
prevention strategies and treatment protocols. In view of
these challenges and to reference the past in managing the
present and future events, study was then designed to identify
the aetiological factors, characteristics and outcome of
paediatric injuries in this part of the globe hoping to suggest
preventive strategies and treatment protocols for childhood
injuries in low and middle-income countries which are still
developing like Nigeria.

Methods

We conducted a retrospective study of injured patients less
than 18 years who presented to the accident and emergency
(A&E) unit of University of Nigeria Teaching Hospital
(UNTH) Ituku-Ozalla, in Enugu Nigeria, from 1* January
to 31st December 2015. The UNTH is the largest referral
hospital in Southeast Nigeria with a 500-bed capacity
located along the Enugu-Port—Harcourt expressway about
27 km from the city of Enugu. The tertiary healthcare
centre provides comprehensive trauma care to the residents
of Enugu State and neighbouring states of Southeast,
Southsouth and Northcentral Nigeria. It serves a population
of about 8 million people. Injured patients are first seen at the
A & E department and the treatment protocol is according
to the advanced trauma life support (ATLS) principles.
Patients are either discharged from the A & E department
or admitted to the paediatric surgical/neurosurgical ward or,

Table 1: Age distribution of the Patients

intensive care unit (ICU) depending on the type/pattern and
severity of the injuries. Ethical approval to conduct the study
was obtained from the Research and Ethics Committee of
University of Nigeria Teaching Hospital Ituku-Ozalla before
the commencement of the study.

All the children less than 18 years of age who sustained
injuries and presented to the A&E department of the
hospital from 1* January to 31% December 2015 were studied
retrospectively. The medical records of the patients were
reviewed. Socio-demographic profile of the patients,aetiology
and circumstance of the injury, injury-arrival interval, type
of injury, injury severity score, duration of hospitalization
and outcome of treatment were extracted from the case files.
Patients were followed up by the attending surgical team at
regular intervals for at least one year. During the follow-
up period, the outcome of the treatment and presence of
any complications were evaluated. Data were extracted
and entered into a proforma designed for the study based
on information from learned referenced journals. Patients
with incomplete records were excluded from the study. The
severity of injuries was determined by the Injury Severity
Score (ISS). Injury severity was categorized as mild if the ISS
was less than 9; moderate if the ISS was 9-15; severe if ISS
was 16-24 and profound if ISS was 25 or greater'. Patients
with traumatic brain injury (TBI) were classified using the
Paediatric Glasgow Coma Scale (PGCS) for children less than
2 years; and Glasgow Coma Scale (GCS) for children older
than 2 years. A GCS of 3-8 was described as severe, 9-12 was
moderate while 13-15 was mild head injury. Analysis of data
was done using Statistical Package for the Social Sciences
(SPSS) version 22.0 (IBM Corp, Armonk, NY USA). The

Age group Male Female No (%)

1 - 28 days (Neonates) 4 3 7(5.8)

1 - 12 months (Infants) 3 2 5(4.2)

1 -3 years (Toddlers) 9 6 15(12.5)

4 - 5 years (Pre-school) 16 8 24 (20.0)

6 — 11 years (School age) 23 5 28 (23.3)
12 - 17 years (Adolescents) 29 12 41(34.2)
Total 84 (70%) 36 (30%) 120 (100%)

Table 2: Distribution of the etiology of injuries by age

Etiology of Injuries

RTA Fall Gunshot Burns Sports injury  Industrial Child abuse  Birth Injury ~ Total
1 —A gse days - - - - - iy 7 7
1-12 months 3 2 - - - - - 5
1-3years 5 6 - 4 - - 15
4 -5 years 8 12 - 2 2 - - - 24
6 - 11 years 11 8 - - 6 - 3 28
1117 years 13 5 2 2 6 3 10 41
Total 40 (33.3%) 33(27.5%)  2(1.7%) 8(6.7%)  14(11.7%)  3(2.5%) 13(108%)  7(5.8%) 2126)00“

7

https://doi.org/10.4314/mmj.v32i2.7



Malawi Medical Journal 32 (2); 95-100 June 2020

Epidemiology of paediatric injuries 97

frequencies of variables were identified using descriptive
statistics. Chi-square test was used to determine association
between categorical variables. Test of relationships was done
using Pearson’s correlation analysis. Statistical significance
was set at p-value < 0.05. Multivariate regression analysis was
used to determine the causal relationships among variables.
Result

Patients’ characteristics

A total of 120 patients with injuries were studied. During
the study period, 1191 children with both medical and
surgical conditions were admitted. This gives a paediatric
injury prevalence of 10.1%. The age of the patients ranged
from 2 days to 17 years with a mean age of 8.3 £ 3.6 years.
Adolescents accounted for 41 (34.2%), while school age
and pre-school age children were 28 (23.3%) and 24 (20%)
respectively (Table 1). Eighty-four (70%) patients were male
and 36 (30%) were female children giving a male: female
ratio of 2:1.

Circumstances of injury

A total of 13 (10.8%) patients were injured by child abuse
(intentional injuries) while 107 (89.2%) children sustained
unintentional injuries. Out of the 13 patients with intentional
injuries, 9 were physically abused while 4 were sexually
assaulted. Most of the patients injured by child abuse were
older children (Table 2). However, certain injuries in the
younger children prompted investigation into non-accidental
trauma but were unconfirmed. Road traffic crash was the
commonest cause of paediatric injuries accounting for (40;
33.3%) of all the injuries with in the study period, followed
by falls from height (33; 27.5%). Gunshot was the least
common cause of injuries in our study (Table 2). Seven
neonates presented with birth injuries. Five of them were
delivered in hospital, while 2 were delivered by traditional
birth attendants. All the patients had a history of difficult
vaginal delivery. Among the patients who sustained road
traffic injuries (RTIs), 15 were pedestrian injuries, 10 were
from motor vehicular accidents, 9 were from motorcycle
accidents while 6 involved tricycles. There was a positive
correlation between the age of the patients and the etiology
of the injuries (X*= 28.08; p = 0.001). The older children
mostly sustained injuries from road traffic crashes, sports and
child abuse. The pre-school age children were more prone to
falls while playing at home (Table 2). Most of the falls (20;
60.6%) occurred while playing, 11 (33.3 %) were falls from
trees while 2 (6.1%) occurred on stairs. Majority (42; 35%) of
the injuries in children occurred by the roadside or along the
street. This was followed by injuries at school and at home
(Table 3). Home injuries occurred mostly among pre-school
age children while roadside, school and playground injuries
occurred mostly among the older children (X* = 16.20; p =
0.012). The injury-arrival interval ranged from 25 minutes
to 15 days with a mean of 1.2 + 0.7 days. Only 7 (5.8%)
patients presented within the first one hour of the injury
(golden hour). Twenty-seven (22.5%) presented within 2-6
hours of injury, 28 (23.3%) presented 7-24 hours, 45 (37.5%)
patients came within 1-7 days while 13 (10.8%) presented
after one week.

Injury characteristics

A total of 170 injuries were recorded. Approximately one-
third of the patients sustained multiple injuries (37; 30.8%).
Soft tissue injuries (bruises, lacerations and abrasions) and
fractures were the commonest types of injuries sustained
(Table 4). Children injured by child abuse mostly sustained
abrasions, bruises and lacerations. The lower extremities

were the most commonly injured body region. Other body
regions affected by injuries are shown in Table 5. Two
teenagers sustained perineal bruises from sexual abuse while
one child sustained shoulder dislocation from physical abuse.
Out of the seven neonates with birth injuries, 5 sustained
clavicular fractures, while the remaining 2 sustained humeral
and femoral shaft fractures respectively. Analysis of the
injury characteristics showed that traumatic brain injuries
(TBI) resulted mostly from RTCs and falls (X* = 13.96; p
= 0.024). The distribution of the severity of TBI was as
follows: severe = 10; moderate = 8 and mild = 5. Most of
the fractures were closed (36; 78.3%), while 10 (21.7%) were
open fractures. The sites of the fractures recorded were as
follows: supracondylar humerus = 10; radius/ulna = 8; tibia/
fibula = 12; femoral shaft = 6; humeral shaft = 3; clavicle =
5; pelvis = 2. There were seven joint dislocations, 4 occurred
in the elbow while 3 were shoulder dislocations. Out of the
7 spine injuries, 4 were complete while 3 were incomplete
injuries. Four of the spine injuries occurred in the cervical
spine, 2 occurred in the thoracic spine, while 1 occurred in
the lumbar spine. Majority of the burn injuries involved the
lower limbs and the trunk and resulted from scalds (6; 60%)
and flame burns (4; 40%). There was no chemical, electrical
or radiation burns. The percentage of the total body surface
area (%o TBSA) ranged from 4 % - 45% with a median of 10%.
The injury severity score (ISS) of the patients ranged from
1-25 with a mean ISS of 6.4 + 2.8. Majority of the patients
(75; 62.7%) sustained minor injuries, 34 (28.2 %) sustained
moderate injuries while 11 (9.1%) sustained severe injuries.
Severe injuries were associated with early presentation to
hospital and prolonged hospital stay (X* = 25.62; p = 0.001).
RTCs involving pedestrians and motorcycles had a positive
correlation with increased ISS (X* = 14.76; p = 0.020).
Admission pattern and treatment modalities

A total of 78 (65%) patients were admitted to the surgical
wards, 32 (26.7%) were treated and discharged home from
the A & E department while 10 (8.3%) needed intensive care
unit (ICU) admission. Majority of the injuries (95, 55.9%)
were treated surgically while 75 (44.1%) injuries were treated
non-operatively. Wound debridement and wound closure
were the most frequently performed procedures followed by
manipulation under anaesthesia and application of plaster
of Paris (POP) for simple fractures. The number of surgical
procedures performed are as follows: craniotomy 10, external
fixation 0, internal fixation 8, exploratory laparotomy 5, tube
thoracostomy 4, wound debridement and closure 55, split
skin grafting 5 and flap cover 2.

Outcome of treatment

The duration of hospitalization ranged between 1-63
days with a mean duration of 10.4 + 5.8 days. Injuries
resulting from RTCs and severe injuries with increased
ISS were associated with significantly longer duration of
hospitalization (X*= 26.12; p = 0.001). Four (3.3%) patients
left against medical advice on account of financial difficulty
and 9 (7.5%) were referred to other facilities on request,
on account of proximity to the family. After a follow-up
period of one year, most of the children (81; 67.5%) had
full recovery from the injuries while 19 (15.8%) had residual
disabilities such as limb loss or paralysis. A total of 7 patients
died, giving a mortality rate of 5.8%. Four patients died
from traumatic brain injury while one patient each died from
severe flame burns, blunt abdominal injury and blunt chest
injury.
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Table 3: Distribution of the place of injury

Place of injury Number (%)
Home 26 217
Roadside/street 42 35.0
School 28 23.3
Playground 14 1.7
Factory/industry 3 2.5
Others 7 58
Total 120 100

Table 4: Distribution of type of injuries sustained by the patients

Type of injury Number Percent (%)
Traumatic brain injury 23 13.5
Fracture 46 27.1
Dislocation 7 41
Bruise/Laceration/Abrasion 47 276
Blunt chest injury 9 53
Blunt abdominal injury 16 9.4
Burns 10 5.9
Spine injury 7 4.1
Crush injury 3 1.8
Perineal injury 2 1.2
Total 170 100

Table 5: Body region affected by injury

Frequency
Hegd and neck 2g8
er extrem|t 1
(E er ext rem| ;
me
|'|neum
e

Vis
Total

Percent (%)

170

Discussion

The prevalence of paediatric injuries in our study was 10.1%.
This is similar to findings from other hospital-based studies
in western and northern parts of Nigeria'®". These figures
may be much higher because in Nigeria and other developing
countries, many injured patients are not treated in hospitals
but by non-orthodox practitioners, leading to under-
reporting and misrepresentation of the true injury burden in
our environment™*'.

In this study, adolescents (12-17 years) and school age (6-11
years) children accounted for more than half of the children
presenting with injuries. This is similar to other studies done
in other parts of the wotld***. The closer attention given to
infants and younger children by parents and relatives may
be protecting them from sustaining injuries. Additionally, it
may be connected with their entry into school with increased
exposure to road traffic accidents on their way to school and
back home and playground injuries while playing at school.

Males were more affected than females. This is in support
of the widely held gender theory that suggests gender
differences in socialization. It is believed that socialization
process leads males to engage in more risky behaviors than
females®. The higher levels of activity and likelihood to
explore his environment may in turn put male child at higher
risk of injuries and resultant mortality compared to females™.

The rate of intentional injuries in our study was 10.8%. This
represents an increase from the 2% reported by Abdur-
Rahman et al.”! in a prospective population-based study in
2012, and 5.1% reported by Hyginus et al.' in a retrospective
hospital-based study in 2015. In our setting, many cases of
sexual assault and domestic violence against children do
not usually present to hospitals for treatment due to social
stigmatization and fear of legal prosecution. However, there
has been on-going media awareness campaigns against such
offences which may have resulted in the increasing reportage
of these offences.

RTCs and falls from a height were the most frequent causes
of injuries among children dwelling in developing countries
with myriad problems of vehicular land transportation
»2_This is not unexpected as RTIs continue to rise
and become a major contributor of morbidity and mortality
worldwide. The highest number of RTCs in this study was
recorded among children who were pedestrians. This may be
due to the fact that many roads in this locality do not have
designated pedestrian walk paths and pedestrians are forced
to walk on roadsides. Furthermore, lack of designated
pedestrian crossing areas and footbridges particularly on
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roads leading to schools and other event centres could
expose children and caregivers to danger as they cross roads.
Falls accounted for 27.5% of injuries in our study and was
most common among preschool children (4-5 years). Most
of the falls happened while the children were playing at
home. Public enlightenment programs about the need for
more parental supervision of children at home will help to
reduce the incidence of falls in our environment.

In contrast to our findings, a study in Kenya reported burn
injuries as the most frequent cause of childhood injuries®.
This was due to the methods of cooking in Kenya and
the exposure of children to hot fluids and food. The high
incidence of road traffic accidents in our study may be due to
reckless driving, over speeding and non-compliance to traffic
laws observed amongst many drivers in our environment.
The poor state of disrepair of many roads and vehicles may
also be contributory. Enforcement of traffic laws, public
education of road users, regular road maintenance and
construction of pedestrian bridges and walk paths will help
to reduce the incidence of transport-related injuries among
children.

Most of the injuries in our study occurred along the road
or on the streets. This in contrast to the studies by Simon
et al. and Hyginus et al. which reported the home as the
commonest place of injury'*. Our study underscores the
need for provision of safer road transportation in many
developing countries. Many of our patients were school
age children and adolescents who were injured while going
or returning from school, or while on errands outside the
home. Other common places of injury in our study were
school and home. There is need to ensure that the school
and home environment are safe for children by providing
adequate supervision of children and eliminating crowded
environments and unsafe structures at school and home
which may endanger the children.

Majority of our patients presented late to hospital. The
mean time to presentation to hospital is prolonged and
similar to the findings of Ekenze et al. in Owerri South-East
Nigeria”. The lack of prehospital services in most cities in
Nigeria and the widespread patronage of unorthodox and
traditional healers in our environment may explain this delay
in hospital presentation among our patients®. In addition,
Poor health secking behaviour occasioned by ignorance,
financial constraints, out-of-pocket health financing due to
poor coverage of national health insurance may also fuel late
presentation to hospital.

In agreement with previous studies?*, this study also noted
that soft tissue injuries such as lacerations, bruises and
abrasions were the most common types of injury sustained
by children. With respect to the body region affected by
injury, we noted that musculoskeletal injuries affecting
mainly the lower extremities were the most common.
This is similar to reports by other studies”. This finding
may be attributable to the large number of pedestrian and
motorcycle injuries in our study. RTCs involving the use of
motorcycles or pedestrians have been associated with high
risk of limb injuties because the victims are unprotected®.
In contrast to other studies that reported that the head was
the predominant site of injury in children®** in this study,
the head ranked 3* among the body regions affected by
injury. The higher incidence of head injuries in these studies
was attributed to the larger head to body ratio in children
and the weak neck musculature which put them at risk of

head injury even at low velocity injuries. The predominant
involvement of older children and adolescents who have
smaller head to body ratio and stronger neck musculature in
this study may explain the lower incidence of head injuries
in this present study.

ISS was used to assess the severity of the injuries. Majority
(62.7%) sustained minor injuries. Cumulatively, most of the
injuries in our study occurred either at home, at school or at
the playground which are predominantly low energy injuries.
Other studies have also reported the predominance of
minor injutries among children**!. Higher ISS was associated
with pedestrian and motorcycle-related injuries and patients
with limb injuries. These are patients who are more likely
to sustain more severe injuries from high energy injuries.
Patients with higher ISS presented earlier to hospital and
had a significantly longer hospital stay. The more severely
injured patients are more likely to seek hospital care earlier
than those with minor injuries, and the more severe injuries
will need a longer hospitalization.

Most of our patients were treated surgically with wound
debridement as the most frequently performed sutgical
procedure. The modality of treatment and procedures
performed reflect the pattern of injuries sustained by the
patients. There was a high incidence of injuries requiring
surgical intervention which may explain the high incidence
of surgical treatment.

The mean duration of hospitalization in this study was
significantly shorter than 52.8 days reported by Hyginus
et al.'". but comparable to 9.7 days reported by Simon et
al.?. Majority of our patients sustained minor injuries and
needed a short duration of hospitalization. Duration of
hospitalization is known to be associated with increased cost
of treatment, psychological distress and higher morbidity
among trauma patients. We noted that increased duration
of hospitalization was related to increased ISS, and injuries
resulting from RTCs.

The mortality rate in this study was 5.8% which is lower than
that reported by Simon et al.” but similar to the reports by
Hyginus et al."" and Abantanga et al.’! The reason for the
generally good outcome could be attributable to the injury
severity (Injury Severity Score) of our patients since ISS is
known to correlate with morbidity and mortality. The study
recorded a low mean ISS of 6.4 &+ 2.8 as low ISS (below 15)
is generally known to be associated with an improved patient
outcome.

A major limitation of this study was single-site hospital-based
study with a possible selection bias. Many childhood injuries
may not present to our hospital, though a referral hospital,
but rather treated at home or by traditional bonesetters. Thus,
the true burden of childhood injuries in our setting may not
be reflected in this study. Despite these limitations, the study
helps to describe the pattern and epidemiology of childhood
injuries in our setting, highlighting the possible areas for
intervention to reduce the consequences of childhood
injuries to the barest in developing nations like ours.

Conclusion/Recommendation

Childhood injuries are common and predominantly affect
male children. Road traffic accidents and falls were the
leading causes of paediatric injuries. The roadside/street,
school and home were common places where these injuries
occurred. The most common type of injuries were soft
tissue injuries such as bruises, abrasions and lacerations,
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and fractures. It is recommended that road transportation
be made safer for children by the provision of pedestrian
crossways, foot bridges and education of road users. Safer
school and home environments and greater supervision of
children will help to reduce the burden of childhood injuries
and the consequent morbidity and mortality being tackled by
the healthcare workers.
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