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 Pediatric trauma due to motor vehicle accidents  
on high traffic roadway
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ABSTRACT
Objective: To outline a profile of pediatric trauma victims and verify 
the likelihood of trauma in children on a high traffic roadway. Methods: 
A descriptive cohort study of the records of emergency medical 
service activations on the Rio-Niterói Bridge, a high traffic roadway 
in Rio de Janeiro, Brazil. Descriptive statistics were expressed as 
absolute and relative frequencies. The estimated risk of trauma in 
children aged < 12 years was calculated by means of odds ratios, 
with a 95% confidence interval. Results: Trauma accounted for 514 
of 1,244 activations (41.31%) of the Rio-Niterói Bridge emergency 
medical service between March 2002 and March 2003. Response 
to incidents involving children aged < 12 years accounted for 52 of 
these (4.18%). Half of victims were between the ages of 6 and 12 
years (n = 26), and 55.76% were male (n = 29). Of the 52 victims, 37 
(71.15%) were involved in motor vehicle accidents (OR: 3.70; 95%CI: 
1.94-7.13; p < 0.0001). Of these, 28 were vehicle–vehicle collisions 
(75.67%). The most common sites of injury were the extremities 
(n = 12; 32.43%), face (n = 10; 27.02%), and head (n = 9; 24.32%). 
Pre-hospital procedures were performed on 23 of the 37 patients 
(62.16%), and 44.23% (n = 23/52) required hospital transportation. 
There were no deaths during the study period. Conclusions: In this 
study, children were at significantly higher odds of being treated for 
trauma while on a highway with heavy traffic flow. The most common 
sites of injury in this sample were the lower extremities and the head, 
face, and neck complex. 
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RESUMO
Objetivo: Caracterizar o perfil dos atendimentos pediátricos por trauma 
e verificar a chance de ocorrência de trauma em uma rodovia de alto 
fluxo de veículos. Métodos: Estudo de coorte descritivo dos dados 
armazenados nos boletins de atendimentos realizados por grupo de 
resgate pré-hospitalar da Ponte Rio-Niterói, uma via de grande tráfego, 

no Rio de Janeiro. Estatística descritiva foi aplicada utilizando-se a 
frequência simples e percentual, verificando-se o risco estimado 
de “trauma” em crianças < 12 anos, por meio de odds ratio, com 
intervalo de confiança de 95%. Resultados: Em 1.244 atendimentos, 
entre março de 2002 e março de 2003, trauma representou 41,31% 
(n = 514), 76% do sexo masculino dos casos. O atendimento a 
crianças de até 12 anos correspondeu a 4,18% (n = 52) e metade das 
vítimas tinha entre 6 e 12 anos (n = 26), sendo 29 (55,76%) do sexo 
masculino. Entre as 52 vítimas, 71,15% (n = 37) estavam envolvidas 
em acidente de trânsito (OR: 3,70; IC95%: 1,94-7,13; p < 0,0001), 
sendo 28 (75,67%) colisões. Os locais mais frequentes de lesões foram 
extremidades (n = 12; 32,43%), face (n = 10; 27,02%) e cabeça 
(n = 9; 24,32%). Os procedimentos pré-hospitalares foram realizados 
em 23 dos 37 pacientes (62,16%) e 44,23% (n = 23/52) necessitaram 
de remoção hospitalar. Não houve óbito pediátrico durante o período 
analisado. Conclusões: Neste estudo as crianças apresentaram maior 
probabilidade de serem tratadas para traumatismo nessa rodovia de 
intenso fluxo de veículos. Os locais mais frequentes de lesões foram 
membros inferiores e o complexo cabeça, face e pescoço. 

Descritores: Ferimentos e lesões; Serviços médicos de emergência; 
Acidentes de trânsito; Criança

INTRODUCTION
Pediatric trauma is a growing public health concern(1). 
Trauma care in children is a specialized endeavor, and 
has several distinguishing features. 

Recent literature stresses the paucity of guidelines 
directed at the pediatric trauma population, as well as 
the need for studies of quality indicators in pediatric 
trauma care(2). In an attempt to revert this scenario, 
some authors suggested the development of a basic 
curriculum for education of professionals who manage 
pediatric trauma(3). Motor vehicle accidents occurring 
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on high traffic flow roadways are challenging events, 
and their management requires specific training. 

In a six-year study of causes of death in children 
aged 0 to 17 years, Fraga et al. concluded that the 
predominant mechanisms of injury are secondary 
to road traffic accidents, followed by asphyxia and 
penetrating trauma; furthermore, they found that 
40.9% of trauma deaths in this population occurred 
at the scene of the accident(4). A study of children 
admitted to Intensive Care Units (ICU) found that 
traffic accident injuries were most prevalent, along 
with trauma due to falls and burns(5).

Traffic is clearly an unsafe setting for children, which 
can lead to death, or permanent and irreversible injury, 
with a heavy cost to society(6).

OBJECTIVE
The objective of this study was to outline a profile of 
pre-hospital care of pediatric trauma victims in this 
setting, with an emphasis on the injuries occurring in 
this population and to verify the likelihood of trauma in 
children on a high traffic roadway. 

METHODS
This study consisted of a cross-section review of 
electronic records of pre-hospital emergency medical 
responses to incidents on the Rio-Niterói Bridge 
involving at least one child aged 0 to 12 years and 
occurring between March 2002 and March 2003. 

Cases were stratified by patient age (less than or 
up to 12 years), and, in each group, by whether or not 
traumatic injury occurred while traversing the bridge. 

Data of interest were entered into a record specifically 
designed for the purposes of this study, containing fields 
for the month in which the event took place, patient 
age and sex, disposition after pre-hospital care, type of 
accident, type of traumatic injury, need for and type of 
pre-hospital intervention, and mortality. 

Injuries were classified by region (face, head and 
neck, chest, abdomen, spine, upper extremities, and 
lower extremities).

Throughout the study period, the pre-hospital care 
teams serving the roadway of interest consisted of a 
physician, an emergency medical technician, and an 
experienced emergency vehicle operator, all of whom 
received continuous, specialized, in-house training. Only 
Advanced Life Support (ALS) units are used by this 
service, in order to enable provision of immediate care 
in any medical emergency occurring along the 13-km 
span of the bridge. 

The Rio-Niterói Bridge is part of the road BR-101, 
one of the main interstate highways of Brazil, and is 
privately operated under a concession awarded to a 
publicly traded company. The bridge carries a heavy 
flow of traffic. Law enforcement is provided by 
the Federal Highway Police, which also operates a 
command center that records all incidents. 

The study project was approved by the Universidade 
Federal Fluminense (UFF) Research Ethics Committee. 
There were no relevant conflicts of interest.

Descriptive statistics were expressed as absolute 
and relative frequency, calculating the estimated risk 
of trauma for each population as an outcome variable, 
using the odds ratio (OR) and a 95% confidence interval 
(95%CI). The StatCalc module of the Epi-Info software 
package was used for analysis.

RESULTS 
Trauma accounted for 514 of 1,244 pre-hospital responses 
(41.31%) in our sample. Of these calls, 52 (4.18%) 
were related to children aged < 12 years; calls involving 
children occurred most often in December. Victims 
were male in 29 cases (55.76%); half of all calls (n = 26) 
involved children between 6 and 12 years of age. Of the 
52 pediatric victims seen, 37 (71.15%) were involved in 
motor vehicle accidents (OR: 3.70; 95%CI: 1.94-7.13; 
p < 0.0001). Vehicle-vehicle collisions accounted for 
28 of these accidents (75.67%), 23 of which (62.16%) 
occurred on the Niterói-bound side of the bridge. 
Children were unrestrained backseat passengers in 23 
of the 37 accidents (62.16%). The most common sites of 
injury were limbs (n = 12; 32.43%), face (n = 10; 27.02%), 
and head (n = 9; 24.32%). Pre-hospital care procedures 
were performed on 23 of the 37 patients (62.16%). The 
main procedures performed were immobilization on 
a long spine board (n = 15; 40.54%) and with cervical 
collar (n = 14; 37.83%). Of the 52 children treated, 23 
(44.23%) required hospital transport. There were no 
pediatric deaths during the study period.

DISCUSSION 
Trauma figures have haunted the world in recent times. 
It is estimated that approximately 1.5 million Americans 
suffer a traumatic brain injury every year, 80% of them 
considered mild(7). Although no deaths occurred in the 
cohort discussed herein, all children in the study sample 
sustained – at the very least – mild traumatic brain 
injury, which may lead to a wide range of outcomes, from 
spontaneous resolution to poorly measurable functional 
deficits (the latter particularly in children).
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Fortunately, in our sample, few newborns and 
infants were involved in accidents; most victims were in 
the 6 to 12-year range. Children in this age group are 
naturally at an increased risk of vehicular trauma, since 
they are often taken on car trips by their parents or 
relatives (which would also explain the preponderance 
of accidents in December). The seasonal fluctuation in 
accident rates found in this study has another obvious 
explanation: school holidays, which alone would justify 
our findings, according to Duma(8), who found that road 
trauma was most common in the summer. Furthermore, 
in the summer, trips to the Lake Region in the state of 
Rio de Janeiro are frequent, which would explain more 
Niterói-bound traffic. This should serve as a warning to 
authorities, prompting them to improve enforcement of 
legislation concerning the use of seat belts and backseat 
restraints.

The near-30% rate of clinical emergency-related 
responses was also surprising, as we only expected to find 
records of trauma calls on the bridge. Lower limb injuries 
were the most common lesions in trauma patients. 
This is consistent with the findings of prior studies(9,10). 
Some analyses showed that victims sustaining severe 
abdominal, chest, and lower extremity injuries are less 
likely to survive during hospitalization(11). A recent study 
demonstrated the usefulness of ultrasound in ruling 
out hidden or hairline fractures of immature bones in 
pediatric patients(12). Our findings are consistent with 
those described by Huang(13), who found that injuries 
of the face, head, and neck were most prevalent, 
surpassed only by extremity injuries. Interestingly, the 
distribution of injuries reported in our sample was 
similar to that found after a bomb attack(14). Countless 
reports and studies focused on head injury(7,15-17), facial 
injury (including possible dental involvement)(18-20), and 
eyes(21), jaw(22), and other regions. Although there is no 
standard approach for ruling out cervical spine injury 
in young children(23), this procedure is mandatory, 
particularly due to lack of patient cooperation, difficulty 
communicating, and the possibility of severe injury 
requiring intubation and sedation(23-25). It should be 
stressed that, when the scene is unsafe or the patient 
is clinically unstable, rapid extrication is indicated 
regardless of age, with comprehensive immobilization 
waived in favor of quick removal from the scene. Our 
data show that emergency medical responders serving 
the Rio-Niterói Bridge are well-trained in immobilizing 
the cervical spine when subluxation is a possibility.

Regarding pre-hospital traumatic cardiopulmonary 
arrest, which did not occur in the study sample, responders 
should bear in mind that adult protocols are to be 
followed in young victims with signs of puberty (axillary 

hair in males, breast development in females)(26). In 
this context, current clinical criteria for termination of 
resuscitation efforts in the field include absent pulse, 
unorganized electrocardiogram, fixed pupils (all at the 
accident scene) and cardiopulmonary resuscitation 
for more than 15 minutes(27). The importance of this 
guideline dates back to 1994, considering that accidents 
remain a major cause of ICU admission and death in 
children(28,29).

One of the key contributions of the present study 
was the finding that the odds and relative risk of a 
child under 12 years being treated for trauma sustained 
while traversing the Rio-Niterói Bridge were over 3.5 
times as compared to clinical cases. This finding is 
relevant enough to recommend that pre-hospital care 
teams be prepared cognitively, physically, and in terms 
of equipment to treat children between the neonatal 
period and adolescence.

Finally, a multifactorial approach including a 
combination of professional and family training(30), use 
of appropriate tools for treatment and prognosis(31,32), 
and implementation of new technologies for the 
prevention and initial assessment of adult and pediatric 
trauma patients(33) should be pursued in an attempt to 
reverse these trauma-related indicators. 

CONCLUSIONS 
In this study, children were at significantly higher odds 
of being treated for trauma, sustained while traversing 
a high traffic bridge. The most common sites of injury in 
this sample were the lower extremities and head, face, 
and neck complex. Continuous assessment of pediatric 
trauma indicators must take place if effective policies 
for prevention and management of this phenomenon 
are to be persistently implemented. 
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