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Background. Victims of motor vehicle accidents may suffer multiple lesions, including maxillofacial injuries. The aim of this study
was to evaluate the prevalence and factors associated with head, facial, and maxillofacial injuries in child and adolescent victims
of automobile accidents. A cross-sectional study was carried out with analysis of forensic medical reports from the Legal Medical
Institute of Campina Grande, Brazil, between January 2008 and December 2011. Descriptive and inferential statistical analysis was
conducted using the chi-square test (« =0.05). From 1613 medical reports analyzed, the sample is composed 232 (14.4%) reports
referring to child and adolescent victims of automobile accidents aged 0-19 years of both sexes. Victims were mostly adolescents
aged from 15 to 19 years (64.2%), males (73.7%), and motorcyclists (51.3%). More than half of the victims had single lesions (54.3%)
located in the head (20.7%) and face (21.6%). Head injuries occurred more frequently in children aged 0-4 years (53.8%, PR = 5.065,
95% CI =1.617-5.870) and pedestrians (30.4%, PR =2.039, 95% CI =1.024-4.061), while facial and maxillofacial injuries occurred
in higher proportion among females (31.1%, PR =0.489, 95% CI=0.251-0.954). Our findings suggest that accidents involving
motorcyclists are the most prevalent, affecting male adolescents aged from 15 to 19 years, resulting in a high frequency of injuries
in the head and face regions.

1. Introduction

Unintentional injuries are the leading causes of morbidity and
mortality in children and adolescents [1]. Individuals in this
stage of life are looking for new references and experiences,
resulting in risky behavior and exposure to certain injuries
[2].

Within the context of unintentional injuries, the head
region constitutes the most affected area in pediatric patients
[3-5], and these injuries can be associated with severe

temporary or permanent consequences, and they are respon-
sible for almost 90% of all pediatric deaths [6]. Therefore,
unintentional injuries are responsible for physical, emo-
tional, social, and economic damage, including medical care
expenses [3, 7], thus becoming a public health problem.
Automobile accidents are the major cause of uninten-
tional maxillofacial and head injuries in the pediatric pop-
ulation [8, 9]. The prevalence of these lesions ranges from
34.2% [3] to 57.8% [10]. In Brazil, a previous study showed
a frequency of 50% head injuries and 56.6% intraoral injuries
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among adolescent victims of automobile accidents [8]. Vic-
tims of motor vehicle accidents may suffer multiple lesions,
including maxillofacial injuries [11-14].

However, few studies have focused on the factors associ-
ated with injuries in the head region, especially maxillofacial
injuries in the pediatric population [5, 8, 9]. Studies have
identified not only the factors involved in their occurrence,
but also the social environment in which they occur, resulting
in greater visibility [2]. Nevertheless, studies on this subject
help to clarify the circumstances and support the develop-
ment of clinical auditing, services management, and public
policies for health prevention and promotion [9].

Given the above, this study aimed at determining the
prevalence and factors associated with head, facial, and
maxillofacial injuries in Brazilian children and adolescent
victims of automotive accidents.

2. Materials and Methods

2.1. Design and Sample. A cross-sectional study design was
undertaken through the analysis of expert medical reports
derived from medical forensic exams performed at the
Department of Forensic Medicine in the city of Campina
Grande, PB, Brazil, between January 2008 and December
2011. The city of Campina Grande presented considerable
cultural, social, and economic disparities, with an average
monthly income of $110 per capita and a Human Develop-
ment Index of 0.72.

From a universe of 1613 reports issued in this time span,
the study sample consisted of 232 reports (14.4%) referring to
children and adolescents of both sexes aged 0 to 19 years who
had been victims of motor vehicle accidents.

2.2. Data Collection. Data referring to the victims’ sex, age,
day of week of accident, type of accident (pedestrian, cyclist,
motorcycle, or occupant vehicle), number of existing injuries,
presence of fractures, anatomic location of injuries (head:
ICD-10 S01, face: ICD S09, maxillofacial: ICD-10 S02.9, and
oral cavity: ICD S01.5), and presence of maxillofacial fractures
(ICD-10 S02.4) were gathered from the forensic medical
reports and transferred to specific registration forms, which
were kept in folders classified according to event.

A road traffic injury was defined as any injury (regardless
of severity) that occurred while walking, bicycling, or riding
in a vehicle due to a crash involving one or more vehicles
(including bicycles) and originating or terminating on a
roadway [15].

2.3. Statistical Analysis. Data analysis involved descriptive
statistics (frequency distribution) and analytic statistics.
Bivariate analyses were conducted to test the association
between the occurrence of head, face, and maxillofacial
injuries and sex and age of the victims. This process was
performed using the exact versions of the nonparametric
Pearson’s chi-squared test or Fisher’s exact test. The preva-
lence ratios (the values obtained by dividing the prevalence
of one category by the prevalence of another category of
the same variable, e.g., prevalence of women divided by
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FIGURE 1: Distribution of accidents according to the day of the week
in Campina Grande, Brazil.

the prevalence of men) and their 95% confidence intervals
were also calculated. The significance level established for
all statistical analyses was 5% (P < 0.05), and they were
conducted using SPSS 18.0 (Statistical Package for the Social
Sciences for Windows, SPSS Inc., Chicago, IL, USA).

2.4. Ethical Approval. This study followed ethical guidelines
recommended by the Brazilian legislation and was approved
by the Human Research Ethics Committee of the State
University of Paraiba. All participants/guardians signed the
informed consent form.

3. Results

Victims of automotive accidents were mostly adolescents
aged 15-19 years (64.2%), mean of 14.67 (SD = 4.69) years,
male (73.7%), and motorcyclists (51.3%) (Table 1). Male-to-
female ratio was 2.8 : 1.

Figure 1 shows the distribution of automotive accidents
according to the day of the week, indicating that more than
one-third of cases occurred over the weekend (36.2%), with
predominance on Sunday (21.1%). The lowest prevalence was
recorded for Thursday (9.5%).

Regarding the number of lesions, single lesions were
the most frequent (54.3%). However, 65.9% had fractures in
various regions of the body, and maxillofacial fractures were
identified in only 2.6% of victims. To analyze the anatomical
location, it was found that maxillofacial and head injuries
occurred in 21.6% and 20.7%, respectively (Table 2). Only
5.6% of victims exhibited intraoral injuries.

Table 3 shows association between head, facial, and max-
illofacial injuries and demographic and automotive accident
characteristics. Association between presence of head injuries
and age of the victim (P < 0.05) and between presence of
head injuries and type of automotive accident (P < 0.05)
was observed, with greater frequency among children aged
0-4 years (53.8%, PR = 5.065, 95% CI = 1.617-5.870), with
such injuries being five times more frequent in this age group
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TaBLE 1: Sample distribution according to age, type of accident, and sex in Campina Grande, Brazil.
Sex
Variable Male Female Ratio Total
n % n % n %
Age (years)
0-4 8 61.5 38.5 1.6:1 13 5.6
5-9 16 66.6 33.4 2:1 24 10.4
10-14 35 76.1 11 23.9 3.2:1 46 19.8
15-19 112 75.2 37 24.8 3:1 149 64.2
Total 171 73.7 61 26.3 2.8:1 232 100.0
Victim of accident
Pedestrian 39 69.6 17 30.4 2.3:1 56 24.1
Cyclist 5 100.0 0 0.0 — 5 2.2
Motorcycle 95 79.8 24 20.2 3.9:1 119 51.3
Occupant vehicle 30 60.0 20 40.0 L5:1 50 21.6
Others 2 100.0 0 0.0 — 2 0.9

TABLE 2: Distribution of victims according to the number of lesions,
existence of fracture, maxillofacial injury, and anatomical region
involved in Campina Grande, Brazil.

Variable Frequency
n %
Number of lesions
Single 126 54.3
Multiple 106 45.7
Fracture
Yes 153 65.9
No 79 34.1
Maxillofacial injury
Yes 6 2.6
No 226 97.4
Anatomical region
Head 48 20.7
Face 50 21.6
Maxillofacial 50 21.6
Intraoral 13 5.6

than among children aged 5-9 years, and greater frequency
also among pedestrians (30.4%, PR = 2.039, 95% CI = 1.024-
4.061). Regarding face injuries, only association with sex was
observed (PR = 0.489, 95% CI = 0.251-0.954).

When analyzing accidents involving motorcyclists sepa-
rately, there was an association between this type of accident
and the occurrence of head injuries (P < 0.001, PR = 0.310,
95% CI = 0.156-0.616) and lower limbs (P < 0.05, PR =
1.765, 95% CI = 1.029-3.029). No association between this
variable and the presence of face and upper limb injuries was
found (P > 0.05). However, there was an association between
motorcycle accidents and the presence of injuries (P < 0.05,
PR =1.789, 95% CI = 1.033-3.100).

4, Discussion

Unintentional head and maxillofacial injuries largely con-
tribute to morbidity and mortality in pediatric and young
adult populations [1, 5, 8, 14]. Social, cultural, and envi-
ronmental factors have been associated with the pattern of
head and maxillofacial injuries, especially those caused by
automobile accidents [9, 12].

The present study, which focused on road traffic acci-
dents, is probably one of the few studies developed in
Brazil with the aim of investigating the characteristics of
victims, especially those involving the head and face regions.
These data are of particular importance to dentists and
pediatricians.

The high morbidity and mortality rates related to trans-
portaccidents in Brazil have been associated with the fact that
private cars are usually preferred over other means of trans-
portation and that the roads are the main mode of circulation,
even though they do not offer adequate conditions in terms
of conservation and safety [16].

The analysis of gender and age distribution showed that
the highest prevalence of road traffic accidents involved male
victims aged 15 to 19 years, which is consistent with findings of
previous studies [2, 3,13,17,18]. This predominance illustrates
the effect of sociocultural behavior, crystallized in the notion
of sex and age, which could be explained by the fact that males
take more risks when driving vehicles, experiencing feelings
of risk, beyond the abuse of alcohol or drugs [2, 3, 17].

Regarding the type of automobile accident, those involv-
ing motorcycles were the most prevalent, as reported by
other authors [2, 5, 8, 19]. The transportation of children
and adolescents on motorcycles is a common practice in
small- and medium-sized Brazilian cities such as Campina
Grande, where the present study was conducted, because
this is the main means of transportation among the low-
socioeconomic-status population [5]. Other factors such as
difficulty of visualization of motorcycles by other drivers,
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occurrence of inappropriate behavior in traffic, and disregard
of traffic laws, beside the fact that few cities designate
exclusive lanes for motorcyclists, stand out [19].

Also with respect to accidents involving motorcyclists, it
is important to note that one-fifth of victims were female,
which reinforces the hypothesis that women are more often
using this means of transportation to perform daily activities
[20].

Accidents involving pedestrians are the second major
type of road traffic accidents. A pedestrian, with its relatively
small mass compared to that of a motor vehicle, offers little
resistance, absorbing the impact energy, which increases the
morbidity and mortality rates for this group of victims [21].

As for the day of the week, regardless of type, most acci-
dents occurred on Fridays and Sundays, with the weekend
accounting for more than one-third of traffic accidents. The
higher occurrence on weekends may be related to risky
behavior in traffic such as driving over the speed limit,
disrespect of traffic rules, and driving under the influence of
alcohol.

Although more than half of victims have a single lesion,
two-thirds of children and adolescents had injuries in differ-
ent body regions. There was an association between being
a victim of motorcycle accident and presenting head and
lower limb injuries. Motorcycle drivers do not rely on an
outer structure to protect them, absorbing most of the impact
energy, and therefore are commonly thrown against the
ground. These victims suffer, besides the impact from the
accident itself, also the impact against the ground, usually
followed by sliding [22].

The prevalence of head, facial, and maxillofacial injuries
was similar to that reported by other studies [2, 9, 18]. Speed,
position of victim, use of safety devices, and surface impact
geometry are mostly responsible for the degree of impact and
injuries sustained in road traffic accidents [23].

Some limitations of this study should be highlighted.
It is possible that a small portion has never been to the
Institute of Forensic Medicine to conduct the corpus delicti
forensic examination as recommended by Brazilian legisla-
tion. Another limitation includes incomplete or missing data
within the forensic medical record.

Considering the physical, psychological, and emotional
distresses that accompany these injuries, it is important
for our government to legislate and enforce traffic rules,
strengthen road safety measures, and also implement poverty
alleviation programs [23].

5. Conclusion

Accidents involving motorcyclists are the most prevalent,
affecting male adolescents aged from 15 to 19 years, resulting
in a high frequency of head and face injuries.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

Authors’ Contribution

Alessandro Leite Cavalcanti conceived and designed the
study, coordinated and carried out statistical analyses, and
drafted the paper. Thaliny Batista Sarmento de Oliveira,
Thaisy Sarmento Batista de Oliveira, Alidianne Fabia Cabral
Xavier, and Rodrigo Feliciano de Macedo participated in
the design of the study, carried out data collection, con-
ducted statistical analyses, and helped draft the paper. Wilton
Wilney Nascimento Padilha carried out statistical analyses
and drafted the paper. Thiago Henrique de Araujo Lino and
Andreia Medeiros Rodrigues Cardoso participated in the
design of the study and carried out data collection. All authors
contributed to the writing of the paper and critically reviewed
the final version.

Acknowledgments

The authors would like to thank the Coordination of
Improvement of Higher Education Personnel (CAPES) and
the National Council for Scientific and Technological Devel-
opment (CNPq).

References

[1] S. M. Bowman, T. M. Bird, M. E. Aitken, and J. M. Tilford,
“Trends in hospitalizations associated with pediatric traumatic
brain injuries,” Pediatrics, vol. 122, no. 5, pp. 988-993, 2008.

[2] D. C. Malta, M. D. M. Mascarenhas, R. T. I. Bernal et al., “Acci-
dents by external causes in adolescents: care in sentinel urgency
and emergency services in the Brazilian State Capitals—2009;
Ciencia e Saude Coletiva, vol. 17, no. 9, pp. 2291-2304, 2012.

[3] S. Alhabdan, M. Zamakhshary, M. Alnaimi et al., “Epidemiol-
ogy of traumatic head injury in children and adolescents in a
major trauma center in Saudi Arabia: implications for injury
prevention,” Annals of Saudi Medicine, vol. 33, no. 1, pp. 52-56,
2013.

[4] S. Calvert, H. E. Miller, A. Curran et al., “The King’s Out-
come Scale for childhood head injury and injury severity and
outcome measures in children with traumatic brain injury,
Developmental Medicine and Child Neurology, vol. 50, no. 6, pp.
426-431, 2008.

[5] A. L. Cavalcanti and C. R. B. de Alencar, “Injuries to the head
and face in 0-4-year-old child victims of fatal external causes in
campina grande, PB, Brazil,” Turkish Journal of Pediatrics, vol.
52, no. 6, pp. 612-617, 2010.

[6] S. M. Atabaki, “Pediatric head injury;,” Pediatrics in Review, vol.
28, no. 6, pp. 215-224, 2007,

[7] A.Bener,Y.S. A. Rahman, and B. Mitra, “Incidence and severity
of head and neck injuries in victims of road traffic crashes: in
an economically developed country,” International Emergency
Nursing, vol. 17, no. 1, pp. 52-59, 2009.

[8] A. L. Cavalcanti, C. B. de Alencar, I. S. A. Rodrigues et al.,
“Injuries to the head and face in Brazilian adolescents and
teenagers victims of non-natural deaths,” Journal of Forensic
Odonto-Stomatology, vol. 30, no. 1, pp. 13-21, 2012.

[9] O. D. Osunde, I. O. Amole, N. Ver-Or et al., “Pediatric
maxillofacial injuries at a Nigerian teaching hospital: a three-
year review, Nigerian Journal of Clinical Practice, vol. 16, no. 2,
pp. 149-154, 2013.



(10]

(16]

(17]

(20]

(23]

M. Bumbasirevic, A. Lesic, V. Bumbasirevic et al., “Severe road
traffic injuries and youth: a 4-year analysis for the city of
Belgrade,” International Journal of Injury Control and Safety
Promotion, vol. 9, no. 2, pp. 313-317, 2013.

M. K. Akama, M. L. Chindia, F. G. Macigo, and S. W. Guthua,
“Pattern of maxillofacial and associated injuries in road traffic
accidents,” East African Medical Journal, vol. 84, no. 6, pp. 287-
295, 2007.

C. E. Zimmermann, M. J. Troulis, and L. B. Kaban, “Pediatric
facial fractures: recent advances in prevention, diagnosis and
management,” International Journal of Oral and Maxillofacial
Surgery, vol. 34, no. 8, pp. 823-833, 2005.

C.-Y. Chen and H.-P. Wu, “Caring for traumatic brain injury in
children can be a challenge!,” Journal of Emergencies, Trauma
and Shock, vol. 4, no. 2, pp. 161-162, 2011.

B. D. Robertson, C. E. McConnel, and S. Green, “Charges
associated with pediatric head injuries: a five year retrospective
review of 41 pediatric hospitals in the US,” Journal of Injury &
Violence Research, vol. 5, no. 1, pp. 51-60, 2013.

S. Saadat and H. Soori, “Epidemiology of traffic injuries and
motor vehicles utilization in the capital of Iran: a population
based study;,” BMC Public Health, vol. 11, article 488, 2011.

M. E. Reichenheim, E. R. de Souza, C. L. Moraes, M. H. P. de
Mello Jorge, C. M. E. P. da Silva, and M. C. de Souza Minayo,
“Violence and injuries in Brazil: the effect, progress made, and
challenges ahead,” The Lancet, vol. 377, no. 9781, pp. 1962-1975,
2011.

Y. G. L. Bastos, S. M. D. Andrade, and D. A. Soares, “Char-
acteristics of traffic accidents and victims treated through a
pre-hospital service in a city in Southern Brazil, 1997/2000,
Cadernos de Satide Pblica, vol. 21, no. 3, pp. 815-822, 2005.

D. Rajput and L. M. Bariar, “Study of maxillofacial trauma, its
aetiology, distribution, specturm, and management,” Journal of
the Indian Medical Association, vol. 111, no. 1, pp. 18-20, 2013.
A. R. C. Golias and R. Caetano, “Accidents between motor-
cycles: analysis of cases that occurred in the state of Parana
between July 2010 and June 2011,” Ciéncia ¢ Satide Coletiva, vol.
18, no. 5, pp. 1235-1246, 2013.

P. P. Davantel, S. M. Pelloso, M. D. D. B. Carvalho, and N. L. B.
de Oliveira, “Women and traffic accidents: characterization of
occurrences in Maringd, Parana,” Revista Brasileira de Epidemi-
ologia, vol. 12, no. 3, pp. 655-667, 2009.

M. A. Malvestio and R. M. C. Sousa, “Motor vehicle crash:
victims' characterization throughout prehospital,” Revista da
Escola de Enfermagem da USP, vol. 36, pp. 394-401, 2002.

R. R. M. de Castro, N. E Ribeiro, A. M. de Andrade, and B.
D. Jaques, “Orthopedics nursing patients’ pro file of a public
hospital in Salvador-Bahia,” Acta Ortopédica Brasileira, vol. 21,
no. 4, pp. 191-194, 2013.

A. B. Olayemi, A. O. Adeniyi, U. Samuel, and O. A. Emeka,
“Pattern, severity, and management of cranio-maxillofacial soft-
tissue injuries in Port Harcourt, Nigeria,” Journal of Emergen-
cies, Trauma and Shock, vol. 6, no. 4, pp. 235-240, 2013.

The Scientific World Journal



