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Road traffic accidents (RTAs) are a major and increasing cause of 
death, injury and hospitalisation worldwide. According to the World 
Health Organization (WHO), ~1.35 million people die each year as 
a result of RTAs and >90% of these deaths occur in low- and middle-
income countries of the African and eastern Mediterranean regions. 
WHO data for 2018 showed that RTA fatalities in South Africa (SA) 
reached 14 507 for 2016.[1] 

The South African Medical Research Council found that in 2000, 
RTAs were the 9th leading cause of death in children <5 years of age 
in SA and the leading cause of death for children between the ages of 
5 and 14 years – twice the global rate for that year.[2] However, there 
are few statistics regarding non-fatal injuries in children involved 
in RTAs. 

In an international study of 11 countries investigating patterns 
of injury in children, Peclet et al.[3] identified trauma as the leading 
cause of death for children >1 year of age. Injuries sustained 
by motor vehicle accident (MVA) occupants and pedestrians account 
for the greatest number of these trauma deaths and continue to be a 
leading cause of death and disability in children.[3] 

A retrospective study by Pretorius and Firth[4] documented 
admissions to the paediatric orthopaedic ward at Chris Hani 

Baragwanath Academic Hospital (CHBAH) over a 3-year period 
and showed that 13.4% of the total admissions of children <14 years 
of age were due to RTAs. Patients between the ages of 4 and 8 years 
had the highest frequency of injuries sustained in RTAs. In contrast, 
a study from the UK found that RTAs accounted for only 7% of 
paediatric fractures – half the incidence reported in the Soweto 
population.[4]

The WHO reported that 11% of all road-related injuries in 
children occur on public roads and can result in a fatality or a 
significant life-changing injury. They showed that head injuries 
comprised 23% of all transport-related injuries in children, which 
can result in long-term disability, placing a large burden on the 
child’s family and community. In low- and middle-income countries, 
the proportion of children injured as pedestrians ranges between 
30% and 40%.[5] Many studies showed that the majority of these 
injuries were sustained by boys.[2,4-10]

The exact epidemiology regarding RTA injuries in the SA 
paediatric population is unknown. There is a paucity of published 
data regarding the paediatric population in the local environment. 
Consequently, the statistics, patterns and severity of injuries, as well 
as the outcomes in children involved in RTAs, are hard to find. 

Background. Road traffic accidents (RTAs) are a leading cause of injury and death globally, particularly among children. Pedestrians 
are most often injured, especially in middle- and low-income countries. The epidemiology, patterns and severity of injuries in children 
involved in RTAs in our community are hard to obtain.
Objectives. To evaluate the aetiological spectrum, injury characteristics and treatment outcomes of paediatric patients involved in RTAs, 
who presented to Chris Hani Baragwanath Academic Hospital (CHBAH), a tertiary hospital in Soweto, South Africa.
Methods. Patients ≤10 years old, who were involved in RTAs and seen at CHBAH, were included in the study.
Results. The study was conducted from 20 August 2017 to 31 March 2018, and included the data of 156 patients. Their ages ranged from 
13 days to 10 years (65% were boys). Pedestrian vehicle accidents accounted for 78.8% of the injuries, with 60.8% of the children being 
unaccompanied by an adult. Motor vehicle accidents accounted for 19.2% of the injuries, with 92% of the children being unrestrained 
in the vehicle. Of the patients, 73.2% (n=112/153) underwent radiography and 44.4% required computed tomography (CT) scans, the 
majority being CT scans of the brain for suspected head injuries. Soft-tissue injuries accounted for 78.9% of cases, followed mainly by head 
(39.7%) and limb (16%) injuries. Only 12% of patients required surgical intervention, with 42% of the operations being for orthopaedic 
injuries. 
Conclusion. The abovementioned data demonstrate that there is a lack of use of child restraints for children travelling as passengers in 
vehicles, and inadequate supervision of children on and around roads. This study supports other evidence, as it suggests that the paediatric 
population involved in RTAs is largely injured as pedestrians, and that males tend to be involved in more RTAs than females. The majority 
of injuries sustained involved the soft tissues, followed by head injuries.

S Afr J Child Health 2022;16(3):146-151. https://doi.org/10.7196/SAJCH.2022.v16i3.1826

Clinical evaluation and outcomes in children 
≤10 years old involved in road traffic accidents, 
presenting to Chris Hani Baragwanath Academic 
Hospital, Johannesburg, South Africa
J-A Carreira,1 FCS (SA) ; D Kruger,2 PhD; J Loveland,3 Cert Paed Surg (SA) 

1 Department of Surgery, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa
2 Research and Laboratories, Department of Surgery, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa
3 Division of Paediatric Surgery, Department of Surgery, Faculty of Health Sciences, University of the Witwatersrand, Johannesburg, South Africa

Corresponding author: J-A Carreira (jo-annecarreira@hotmail.com)

https://doi.org/10.7196/SAJCH.2022.v16i3.1826
https://orcid.org/0000-0002-2613-3472
mailto:jo-annecarreira@hotmail.com


147        SAJCH     SEPTEMBER 2022    Vol. 16    No. 3

RESEARCH ARTICLE

This study therefore aimed to evaluate the injury characteristics and 
management of paediatric patients involved in RTAs in our local 
population. Statistics assist in gaining a better understanding of these 
preventable injuries in order to move forward with intervention 
strategies to curb the number of children injured on our roads.

The ‘Promotion of a Childsafe South Africa’ study[11] highlights 
that injury of children is a major public health problem and that there 
should be more focus on awareness and education of communities 
and parents regarding this ‘neglected childhood killer disease’. 

Aim and objectives
The aim of this study was to evaluate the aetiological spectrum, 
injury characteristics, radiological investigations and treatment of 
paediatric patients involved in RTAs, who presented to a Gauteng 
tertiary hospital (CHBAH) in Soweto.

The study objectives were:
• to determine the demographics and clinical characteristics of 

paediatric patients presenting to CHBAH after being involved 
in a road traffic-related accident 

• to determine the mechanism and extent of the sustained injuries
• to report on the following outcomes:

• patient admission to a ward or intensive care unit (ICU)
• investigations that the child underwent
• patients who required surgery
• additional specialty consultation.

Methods
Patient selection
A prospective, descriptive, hospital-based study was conducted 
from 20 August 2017 to 31 March 2018 (7 months, 11 days). All 
patients ≤10 years old and who presented to the surgical emergency 
department at CHBAH after an RTA were included in the study. 
These patients were identified on arrival by a history of having been 
involved in a road accident. 

Data acquisition
All data were collected on a data sheet in the form of a questionnaire, 
which was completed by doctors caring for the patients at various 
levels. Initially, the casualty doctor identified the patient as having 
been involved in an RTA and then referred them to a paediatric 
surgeon to assess and manage the child further. The paediatric 
surgeon subsequently completed the questionnaire. The information 
regarding some of the circumstances surrounding the accident 
was obtained from the caregiver of the child. The record review 
was anonymised to protect patient confidentiality. Each record 
was assigned a unique study number and no identifying data were 
included.

Statistical analyses
All identifiable patient data were coded and study data were 
recorded using a data collection sheet. The data were captured 
on a Microsoft Excel spreadsheet (Microsoft Corp., USA) and 
then imported into Stata analytical software (version 14.0) 
(StataCorp., USA). Descriptive statistics on continuous variables 
were reported as medians and interquartile ranges owing to the 
non-parametric nature of the data, whereas categorical data were 
reported as frequencies and proportions. The χ2 or Fisher’s exact 
test and Mann-Whitney/Kruskal-Wallis tests were performed as 
appropriate, with p≤0.05 regarded as significant. Where significant, 
odds ratios and 95% confidence intervals were reported to 
determine effect size.

Ethical approval
Ethical approval was obtained from the University of the Witwatersrand 
Human Research Ethics Committee (Medical) (ref.  no. M160451). 
Permission was obtained from the CHBAH clinical executive officer 
to conduct the research. Informed consent was obtained from the 
child’s caregiver or parent as soon as they were available, according 
to the standards set out by legislation in SA and under the guidelines 
and standards of the ethics committee of the University of the 
Witwatersrand. 

Results
A total of 156 patients were included in the study – their ages ranging 
from 13 days to 10 years (Table 1). The mean age (standard deviation 
(SD)) was 4.8 (2.5) years and 65% were male. 

The majority of the study patients were involved in pedestrian 
vehicle accidents (PVAs) (78.8%), followed by MVAs (19.2%) and 
bicycle accidents (1.9%). RTAs mostly involved private vehicles 
for both MVAs and PVAs, with the remaining 16.5% being public 
transport, i.e. taxis.

Alarmingly, 92% of children involved in MVAs were unrestrained 
and 60.8% of those involved in PVAs were unaccompanied by an 
adult at the time of the accident (Fig. 1). An adult was defined as a 
person aged ≥16 years. 

The majority (73.2%) of the patients underwent radiography 
and 44.3% computed tomography (CT) scans (Table 1). Only 4.4% 
(n=7/156) of children required intubation and 75.8% presented with 
a Glasgow coma score (GCS) <9. The majority of study patients were 
admitted (97.4%), of whom 95.4% were admitted to the ward and 
4.6% to the ICU. 

Table  2 shows the main admission diagnoses: soft-tissue injury 
– 78.9%, followed by head injury – 39.7%. The soft-tissue injuries 
were further classified into abrasions (66.1%), lacerations (22.9%), 
haematomas (16.9%) and degloving injuries (5.8%). Also, 8.5% of 
the patients had lacerations and abrasions. Chest injuries accounted 
for 9% (n=14), with diagnoses of rib fractures, lung contusions 
and pneumothoraces. Only 6.4% of study patients presented with 
abdominal injuries, with 1 child sustaining a bladder rupture. 
Of the 16% of patients with limb injuries, 76% had fractures. No 
statistically significant differences were seen between the injuries 
and the mechanism of injury, while none of the MVA patients had 
a chest or abdominal injury (Table  2; Fig.  2). In the PVA group 
we found that the rate of head injuries was significantly higher in 
those unaccompanied by an adult (44.4%) than in those who were 
accompanied (20.7%; p=0.037).

Only 12.2% of the patients required surgery, which included 
orthopaedic interventions (42.1%) and debridement or split 
skin graft (SSG) of wounds (47.4%) One patient underwent an 
intracranial procedure and 1 tracheostomy was performed (Table 3). 
Other specialists were consulted for 35.3% of the patients, with 
orthopaedic surgeons consulted most often (41.8%), followed closely 
by neurosurgeons (40.0%) and maxillofacial surgeons (7.3%). Only 
2.5% of patients were discharged from casualty.

Discussion 
In total, 60.8% of children in the current study who were involved 
in PVAs were not accompanied by a responsible person ≥16 years 
old. In the PVA group, we found that the rate of head injuries 
was significantly higher in children who were unaccompanied by 
an adult (44.4%) than in those who were accompanied (20.7%; 
p=0.037). These results are in line with other study outcomes: a 
Malaysian study[12] found that parental supervision reduced the risk 
of children being injured in RTAs by 57% (n=15), and a study in 
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Canada found that lack of parental supervision increased the risk of 
injury to child pedestrians and cyclists by a factor of 2.6.[13]

The abovementioned percentages raise many questions regarding 
the lack of supervision of young children on and around dangerous 
roads. One needs to ascertain the level of comprehension and 
understanding of traffic and road safety of a child aged ≤10 years. 
As mentioned in the study by Zeedyk et  al.,[14] ‘The cognitive 
processes involved in judgement, decision-making, reasoning and 
impulse control at that age are rudimentary, thus increasing the 
vulnerability of children in that age group in the road environment’. 
There is not a predetermined age at which a child can be said to be 
safe on and around roads and traffic. Young children are not able to 
comprehend and react to various traffic situations safely. They also 
have poor distance judgement and psychomotor abilities.[14] Hence, 
there should be supervision of such children when they are near 

roads and traffic, where an injury may occur. The mean age (SD) 
of unaccompanied children who were involved in PVAs, was  5.0 
(2.4) years, while the mean age of accompanied children who were 
involved in PVAs was 4.3 (2.8) years.

The current study showed that of the children involved in 
MVAs, 92% were unrestrained in the vehicle. This percentage is 
higher than that shown in other comparable studies. A study in 
Singapore[7] showed a 63.3% unrestrained rate, whereas a study in the 
USA[15] showed that 2% of the children involved were unrestrained, 
although they also reported that a further 46% were inappropriately 
restrained. In our study, the mean age of unrestrained children  in 
MVAs was 4.2 years.

According to the National Road Traffic Act, 2015, ‘The driver 
of a motor vehicle operated on a public road shall ensure that 
an infant (0  -  3 years) travelling in such a motor vehicle is 
seated on an appropriate child restraint …’; however, this law 
does not apply to  transportation of infants in a ‘minibus, or bus 
operating for reward’.[16] The loophole here is that our communities’ 
paediatric population use a local minibus/taxi as their main form of 
transportation. 

The Act also states that children between the ages of 3 and 14 years 
(or <1.5 m tall) must be in a child restraint (car seat), if available, and 
that in the event of no car seat being available, the child should be 
strapped in with a seat belt. It goes on to say that ‘… if no seat belt is 
available and the vehicle is equipped with a rear seat, the driver must 
ensure that the child is seated in the rear seat’.[17]

There is a notable difference between the SA law and what is 
regarded as best practice worldwide. A safe child restraint needs 
to be based on the individual child’s height, weight and age 
and cannot be categorised generally.[16] It has been shown that 
if correctly installed and correctly positioned and secured, car 

Table 1. Patient characteristics, mechanisms of injury and 
investigations among ≤10-year-old children involved in road 
traffic accidents
Variable Patients (N=156), n (%)*
Age (SD), years 4.8 (2.5)
Gender

Male 101 (65)
Female 55 (35)

GCS 154 (98.7)
3 - 8 9/154 (5.8)
9 - 15 147/154 (95.5)

Mechanism
PVA 123 (78.8)
MVA 30 (19.2)
Bicycle 3 (1.9)

Vehicle
Private 74 (64.3)
Taxi 19 (16.5)
Van 13 (12.2)
Truck 3 (2.6)
Bicycle 3 (2.6)
Bus 1 (0.9)
Motorbike 1 (0.9)
Unknown 41 (26) 

Intubated 7 (4.4)
Radiographs 112/153 (73.2)

Chest 88 (57.5)
Abdomen 3 (1.7)
Pelvis 37 (24.2)
Limb 41 (26.8)

CT scans 69 (44.2)
Brain 66 (95.7)
Cervical spine 12 (17.4)
Chest 3 (4.3)
Abdomen 7 (10.1)
Pan scan 2 (2.9)

Admission 152 (97.4)
Ward 145 (95.4)
ICU 7 (4.6)

SD = standard deviation; GCS = Glasgow coma score; PVA = pedestrian vehicle 
accident; MVA = motor vehicle accident; CT = computed tomography; ICU = 
intensive care unit.
*Except where otherwise indicated.
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Fig. 1. Conditions of mechanism of injury among ≤10-year-old children involved 
in road traffic accidents. (MVA = motor vehicle accident; PVA = pedestrian 
vehicle accident.)
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seats can reduce infant road accident deaths 
by 70%. These seats can reduce death rates 
of children aged 1 - 4 years by 54% and the 
incidence of significant injuries sustained by 
children aged 4 - 7 years by 59%.[18]

Snowdon et  al.[19] performed a study in 
Canada that evaluated the effectiveness of 
booster seat legislation on restraint use in 
motor vehicles among children aged 4 - 8 years 
old. They found that in the provinces with 
legislation in place, 91.9% of children were 
restrained; conversely, in provinces without 
legislation, 84.4% of children were restrained, 
which may indicate that laws and enforcement 
of the legislation may contribute to better use 
of child restraints in motor vehicles.

Soweto is a large township with a 
population of ~1  271 628, according to 
Statistics South Africa at the time of the last 
census (2011). It is a low-income economic 
area, with a large proportion (~19%) of 
the population with no income, and only 
3% of the township’s total population 
earning >ZAR307 600 a year.[20] This may 
influence factors that may contribute to 
children walking unaccompanied and 
travelling unrestrained in vehicles in their 
local environment. These factors were not 
investigated in our study. Nevertheless, 
through our experience in this setting, we 
believe that lack of adult supervision and 
adherence to road safety laws may reflect 
lack of finance, education, awareness and 
law enforcement. These are some of the 
many variables that contribute to the high 
number of children being injured on and 
around the roads in Soweto.
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Fig. 2. Injuries sustained according to mechanism of injury among ≤10-year-old children involved in road traffic 
accidents. (MVA = motor vehicle accident; PVA = pedestrian vehicle accident; STI = soft-tissue injury.)

Table 3. Surgery and specialty consultations among ≤10-year-old children involved 
in road traffic accidents
Variable Patients (N=156), n (%)
Surgery 19 (12.2)

Debridement/split skin graft 9 (47.4)
Orthopaedic 8 (42.1)
Neurosurgery 1 (5.2)
Tracheostomy 1 (5.2)

Specialty consultation
Orthopaedic 23 (41.8)
Neurosurgery 22 (40.0)
Maxillofacial 4 (7.3)
Other 6 (10.9)

Table 2. Injuries sustained according to the mechanism of injury among ≤10-year-old children involved in road traffic accidents

Variable
MVA, PVA, 
bicycle (N=156), n (%)

MVA
(n=30), n (%)

PVA
(n=123), n (%)

MVA v. PVA, 
p-value

Soft-tissue injury 123 (78.9) 23 (76.7) 97 (78.9) 0.79
Abrasion 78 (63.4)
Laceration 27 (22.0)
Haematoma 20 (16.3)
Degloving 7 (5.7)

Head injury 62 (39.7) 13 (43.3) 48 (39.0) 0.67
Mild/concussion
 SAH
 SDH

32 (51.6)
10 (16.1)
4 (6.5)

Chest injury 14 (9.0) 0 14 (11.4) 0.05
Lung contusion 10 (71.4)
Pneumothorax 8 (57.1)
Rib fractures 2 (14.3)

Abdominal injury 10 (6.4) 0 10 (8.1) 0.11
Solid-organ injury 5 (83.3)

Limb injury 25 (16.0) 6 (20.0) 18 (14.6) 0.47
Fracture 19 (76)

MVA = motor vehicle accident; PVA = pedestrian vehicle accident; SAH = subarachnoid haemorrhage; SDH = subdural haemorrhage.
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In the local community where the study was conducted, parents are 
often already at work during the early hours of the morning and until 
late at night; children are therefore left to travel to and from school 
on their own. The majority of this population group travel by foot or 
require the use of public transport, which increases travelling time, 
as only 23.6% of households in Soweto own motor vehicles.[20] This is 
a major problem to which a solution is not easy to find.

There are various programmes being set up for road safety. Arrive 
Alive has ‘Freddy’, the safety character, to teach children about 
road safety. Also, a non-profit organisation, Childsafe, based in 
Cape Town, strives to create awareness and educate communities 
regarding child safety issues, including road safety, through events 
and campaigns. Some non-governmental organisations arrange the 
collection of used car seats that are in working condition to supply 
to those in need.

The majority of children involved in RTAs sustained soft-tissue 
injuries (78.9%) and a quarter (25.3%) also sustained various cuts 
and open wounds, with a laceration/abrasion rate of 22.9%.

The head injury rate was 39.7%, which explains the large number 
of CT scans of the brain performed in our study (66.7%). Children, 
especially infants, may suffer major head trauma, especially as their 
head comprises a significant proportion of their total body weight.

A global childhood unintentional surveillance study conducted 
by the WHO[5] – mostly in low- and middle-income countries – 
of injured children <12 years of age, showed that, among those 
suffering road traffic injuries, concussion occurred in 26% and a 
further 3.2% experienced other head injuries. In our study, there was 
a 20.5% concussion rate. 

There also seemed to be a small number of children who sustained 
fractures or other significant limb injuries (only 25 of the 156 
patients sustained fractures (16%)) compared with the percentage 
in the study by Pretorius and Firth,[4] which showed that 13.4% of 
orthopaedic admissions over a 3-year period were due to RTAs.

The current study showed that 65% of the children involved in 
RTAs were boys. This percentage is consistent with that in numerous 
other paediatric studies, although not directly comparable, as our 
study only included children ≤10 years of age, with a higher injury 
rate in boys. This trend appears to continue into adulthood,[3-10] 
which may be due to boys generally displaying more risk-seeking 
behaviour and having a greater affinity for competitive behaviour. 
This concept, however, has not been investigated in our study.

A study by Van As and Millar[11] at Red Cross War Memorial 
Children’s Hospital, Cape Town, SA, which included 4 690 patients, 
reported a mean age of children injured in RTAs as 6.3 years and 
RTA-related injuries as 40%. According to the literature, the mean 
age of children involved in RTAs ranges between 5 and 11 years;[1,4,7,8] 
however, we reported a mean age of 4.8 years, which could reflect the 
younger cut-off age of 10 years. 

Globally, children involved in pedestrian accidents form the 
largest category of those injured on the roads.[2] This was reflected 
in our study, where 78.8% of children were involved in PVAs. 
Nevertheless, our PVA rate is very high compared with those in 
other international studies conducted in large urban cities, such 
as Singapore (28.5%)[7] and Montreal (57%),[9] and the multi-
country global childhood unintentional injury surveillance study 
in Bangladesh, Colombia, Egypt and Pakistan (39%).[6]

Study limitations 
This study required doctors who work in high-volume emergency 
units to collect data. Therefore, a large number of patients with 
minor injuries, not requiring work-up, would have been missed, 
which could explain the 97% admission rate. The burden of children 

involved in RTAs was not fully assessed, as children who sustained 
minor or no injuries may have been attended to at local clinics or did 
not present to a healthcare facility.

The data were gathered from the caregiver of the child, which 
might have led to an inaccurate description of who was with the 
child at the time of the incident for fear of repercussions.

The exclusion of patients presenting to the orthopaedic department 
might have resulted in the fracture rate being underestimated. Some 
patients with isolated limb injuries may have been admitted directly 
and managed in orthopaedic departments.

Mortality was not investigated and therefore not all RTAs included 
were necessarily non-fatal, including children who succumbed to 
their injuries on the scene or who were declared dead on arrival.

Conclusion
RTAs are a leading cause of injuries and fatalities globally, particularly 
in low-income countries such as SA. Our study, along with other 
studies, shows that the paediatric population is at risk, specifically 
of being injured as a pedestrian. Children sustain a wide variety 
of injuries on our roads, the majority being soft-tissue injuries, 
followed by head injuries.

A major finding from this study is the lack of adult supervision 
of children ≤10 years on and around the roads in Soweto, which, 
in turn, increases the rate of injuries sustained, particularly head 
injuries. In addition, the majority of children travelling in vehicles 
are not restrained, both in private and public transport. This 
situation needs to be addressed in our community. 

Our study highlights the need for these outreach and educational 
programmes to continue to raise awareness and to help to reduce the 
number of children injured on and around our roads. 
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