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ABSTRACT

Objective: To evaluate parents’ knowledge on safe trans-
port of children in motor vehicles and motorcycles.

Methods: Cross-sectional study that applied a question-
naire to parents and guardians who were accompanying chil-
dren in the waiting room for outpatient public and private
services. To evaluate knowledge on safe transport of children,
the recommendations of the Brazilian Association on Traffic
Medicine were used. Data analysis was performed using the
chi-square and Mann-Whitney tests for categorical and nu-
merical variables respectively, being significant p<0.05.

Results: The sample consisted of 248 parents, 119 from
private and 129 public medical services. Among the issues re-
lated to motorcycles, 76% of those who usually carry children
in this vehicle answered correctly the minimum age allowed
for that, however more than 30% of them did not know the
safest position to carry children on motorcycles. Considering
the automobile transport, the question with the highest per-
centage of correct answers was about the minimum age to use
the front seat, with 64% of correct answers. In other issues,
the percentage of correct answers ranged from 24 to 46%.

Conclusions: Knowledge of the studied population about
safe transport of children in motor vehicles is poor, especially
regarding the use of the restraint system, the prerequisites
for front seat use, as well the age and the correct form of
transporting children on motorcycles.
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RESUMO

Objetivo: Avaliar o nivel de conhecimento dos pais sobre
seguranca no transporte de criancas em veiculos automotores
e motocicletas.

Métodos: Estudo transversal, realizado por meio de ques-
tiondrio autoaplicdvel em pais e responsdveis que acompa-
nhavam criangas na sala de espera de ambulatérios piblico
e privado. Para avaliar os conhecimentos sobre seguranca no
transporte de criangas, foram utilizadas as recomendagdes da
Associacio Brasileira de Medicina do Trifego. A andlise dos
dados foi realizada por meio do teste do qui-quadrado e as
varidveis quantitativas testadas por Mann-Whitney, sendo
significante p<0,05.
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Resultados: A amostra foi composta por 248 pais, sendo
119 da rede privada e 129 da rede puablica. Dentre as questdes
relacionadas com motocicletas, 76% daqueles que costumam
transportar criangas nesse veiculo acertaram a idade minima
permitida, todavia mais de 30% nao acertaram a posi¢ao se-
gura para tal. Quanto ao transporte em automaéveis, a questdo
com maior percentual de respostas corretas foi referente a
idade minima para utilizar o banco da frente, com 64% de
acertos. Nas demais questdes, estes variaram de 24 a 46%.

Conclusdes: O conhecimento da popula¢io estudada sobre
a seguranga no transporte de criangas em veiculos automoto-
res é deficiente, tanto no emprego de dispositivos de retengio,
pré-requisitos para o uso do banco da frente, bem como idade
e forma de transporte de criangas em motocicletas.

Palavras-chave: veiculos automotores; crianga; seguranca.

RESUMEN

Objetivo: Evaluar el nivel de conocimiento de los padres
sobre seguridad en el transporte de nifios en vehiculos auto-
motores y motocicletas.

Métodos: Estudio con delineacién transversal, realizado
mediante cuestionario autoaplicable en padres y responsables
que acompafiaban a nifios en la sala de espera de ambulatorio
publico y privado. Para evaluar los conocimientos sobre se-
guridad en el transporte de nifios, se utilizaron las recomen-
daciones de la Asociacién Brasilefia de Medicina del Trdfico.
El andlisis de los datos fue realizado mediante la prueba de
chi cuadrado y las variables cuantitativas probadas por el test
Mann-Whitney, siendo significante p<0,05.

Resultados: La muestra fue compuesta por 248 padres, siendo
119 de la red privaday 129 de la red ptiblica. Entre las cuestiones
relacionadas con motocicletas, el 76% de aquellos que suelen
transportar nifios en este vehiculo acertaron la edad minima
permitida; sin embargo, mds del 30% no acertaron la posicién
mds segura para el transporte. Respecto al transporte en coches,
la cuestién con mayor porcentual de respuestas correctas se referfa
a la edad minima para utilizar el banco delantero, con el 64% de
aciertos. En las cuestiones restantes, variaron de 24 a 46%.

Conclusiones: El conocimiento de la poblacién estudiada
sobre la seguridad en el transporte de nifios en vehiculos au-
tomotores es deficiente, tanto en el empleo de dispositivos de
retencion, prerrequisitos para el uso del banco delantero, as{
como edad y forma de transporte de nifios en motocicletas.

Palabras clave: vehiculos automotores; nifio; seguridad.
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Introduction

One million children up to 14 years old die every year due
to traffic injuries all over the world, and over 90% of these
deaths occur in developing countries”. In Brazil, in 2007, ex-
ternal causes accounted for 12% of the total number of deaths
in the general population and for about 20,000 deaths of 0-19
year old individuals (24%), and were the main cause of death
for children 1-14 years old®. In the 5-14 years group, injuries
in traffic accidents are the first cause of death due to a defined
cause in most countries of the American continent®.

Traffic accidents do not happen by chance, but, are rather,
results of road or vehicle deficiencies and, mainly, of human
failure. The progressive increase in the number of circulating
motor vehicles, the growth of the population, the lack of
a popular safety culture, impunity and the lack of effective
legislation are additional associated factors™. In developed
countries, the reduction of traffic deaths has been substantial
in the last 30 years, probably due to changes in automo-
tive designs, road improvements, awareness about the use
of safety belts, reduction of driving under the influence of
substances, educational campaigns and enforcement of the
laws that require the use of safety devices in vehicles®?.

Child seats (child restraints) are very effective and, when used
correctly, provide adequate protection. They are one of the most
important preventive measures to reduce deaths and injuries due
to traffic lesions among children”. Although legislation requires
the use of these seats in Brazil, they are not used all the time, or
are used incorrectly. Only 6 to 9% of children 4 to 8 years old
use a booster seat when transported in motor vehicles, and for
all the others, only the vehicle’s seat belt is used®.

Chart 1 shows the types of child seats recommended for
each age and weight, as well as the recommendations of the
Brazilian Association of Traffic Medicine (Abramet) for the
correct use of these restraints”. Abramet recommendations
are in agreement with those established by the American
Academy of Pediatrics?.

The purpose of this study was to evaluate parental knowl-
edge about safety in the transportation of children in motor
vehicles and the differences between those that use private
and public child healthcare services, as well as the effect of
schooling, income and age of parents or guardians.

Method

This cross-sectional study enrolled a convenience sample
of parents and guardians of children in public and private
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Chart 1 - Restraints for children according to age and weight and recommendation made by Abramet (adapted from Abramet

guidelines)®

Weight Age

Type of restraint
P (kg) (years)

Recommendations and characteristics

Rear facing, in the center position of the rear

Infant safety seat 9 <1 seat whenever possible
Infants that weigh more than 9 kg but are
Convertible seat 13 <1 younger than 1 year Infant should be transported

rear-facing until reaching the maximum weight
for this seat

Front facing, vertically positioned in the central

Child safety seat 9-18 1-4

rear seat

The seat is too small, but the child is not tall
Booster seat 18-36 4-10 enough for the car seat belt. Adjusted to the rear

seat, the safety belt can be used in the correct
position. A lap and shoulder belt should be used.

N

Jd
J

<

Vehicle’s safety belt >36 (1,45m)

The shoulder strap should be over the child’s
10 shoulder and down across the child’s chest,
and the lap strap should be placed over the hip
bones or upper thighs.

o

outpatient pediatric clinics in Tubardo, a city in southern
Santa Catarina state, Brazil. All individuals able to read
and write were included if they accepted to participate in
the study voluntarily, signed an informed consent term,
and answered at least 75% of the questions about how to
transport children in motor vehicles. The sample comprised
119 parents and guardians enrolled in the private clinic and
129 in the public clinic.

Data were collected in the waiting room of a medical
school outpatient clinic and a private pediatric office that
provides healthcare to private and insured patients. Re-
spondents had brought their children for medical visits.
The volunteers filled out a self-administered questionnaire
with multiple choice questions about demographic data
and knowledge about restraints used in motor vehicles for
children of different ages and questions about motorcycle
safety. The questionnaire was prepared according to the rec-
ommendations made by the Brazilian Association of Traffic
Medicine (Abramet)?.
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Data were collected and analyzed using the Statistical
Package for Social Science (SPSS) 16.0. Bivariate analysis
used the Pearson chi-square test or the Fisher exact test
(when appropriate) to compare qualitative variables, and
the Kolmogorov-Smirnov test was used to test the normal
distribution of quantitative variables. The Mann-Whitney
test was used for non-Gaussian distributions, and the level of
significance was set at 95%. When more than one indepen-
dent variable was significant, variables were dichotomized
and multivariate logistic regression was used for analysis.

This study was conducted with adults that accepted to
participate voluntarily, signed an informed consent term,
and were not submitted to any physical contact or proce-
dure that exposed them to any substantial risk. This study
was approved by the Ethics in Research Committee of the
institution where it was conducted. The authors did not
receive any financial support from companies associated
with the production or sales of restraints for children in
motor vehicles.

Rev Paul Pediatr 2011;29(4):618-24.
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Results

This study enrolled 248 parents and guardians that
brought their children to medical visits; most of the re-
spondents were mothers. The comparison between users of
the private and the public clinic revealed that the first had
higher incomes and more years of schooling (p<0.05). Table 1
shows other demographic data.

The question about whether they had a motor vehicle was
answered affirmatively by 221 (89.1%) respondents: 85.5%
(n=212) had only a motor vehicle, 6% (n=15), only a motor-
cycle, and 24.2% (n=60), both. Respondents in the public
medical service used motorcycles more frequently (p=0.01).

Of the questions about transportation in cars, the highest
percentage (64%, n=159) of correct answers was for minimum
age for a child tosit in the front passenger seat. Most incorrect
answers were given to the question about transportation of
children 4 to 10 years old: most respondents said that there
was no need of any restraint besides the vehicle’s own seat belt
in the outboard position behind the front passenger seat. The
analysis of agreement between knowledge and daily practice
revealed that 47% (n=117) always transported children ac-
cording to the answer given, but only 2.5% (n=3) gave correct
answers to the 4 questions about restraints for children in cars,
which is evidence of incorrect transportation.

The number of respondents that had up to three correct an-
swers was greater in the private office group than in the public
outpatient clinic group (Table 2). Mean number of correct answers
was not associated with schooling, but was significantly higher
in the private office group (p=0.04). Table 3 shows the answers to

Table 1 - Demographic characteristics of the sample

Private Public
healthcare healthcare
service service p
(n=119) (n=129)
Respondent

Father 15.1% (18) 20.9% (27)

Mother 77.3% (92) 65.1% (84)

Other 7.6% (9) 14.0% (18) 0.62
Mean age (years) 35 32 0.69
Mean number of 2 2 0.91
children
Mean income (reals) 2.714 1.475 0.03
Schooling years

0 to 4 years 1.7% (3) 7.9% (11)

5to 8 years 51% (2) 19.8% (26)

9to 11 years 29.9% (37) 47.6% (61)

Incomplete college  19.7% (24) 7.1% (9)

College degree 32.5% (39) 12.7% (16)

Graduate degree 11.1% (14) 4.8% (6) 0.02

Table 2 - Percentage of correct answers according to type of
healthcare service used

Public Private
healthcare healthcare

service service
No correct answers (n=21) 81.8 18.2
One correct answer (n=77) 53.8 46.2
Two correct answers (n=77) 43.8 56.2
Three correct answers (n=53) 491 50.9
Four correct answers (n=9) 77.8 22.2
Five correct answers (n=6) 16.7 83.3

Table 3 - Answers to questions about transportation of children in motor vehicles according to type of healthcare service used

Private healthcare Public healthcare

service service p
What is the minimum age to sit in Since birth 0 2.3% (3) 0.01
front passenger seat? 3 years 0 3.1% (4)
7 years 5.9% (7) 17.2% (25)
10 years 74.6% (89) 55.5% (71)
14 years 19.5% (23) 21.9% (28)
Transportation <1 year, up to 9kg Right 54.6% (65) 38% (49) 0.01
Wrong 45.4% (54) 62% (80)
Transportation <1 year, 9 to 13kg Right 25.2% (30) 29.5% (39) 0.45
Wrong 74.8% (89) 70.5% (90)
Transportation 1 to 4 years Right 26.1% (31) 24% (31) 0.71
Wrong 73.9% (88) 76% (98)
Transportation 4 to 10 years Right 21.8% (26) 26.4% (34) 0.41
Wrong 78.2% (93) 73.6% (95)

* Fisher exact test

Rev Paul Pediatr 2011;29(4):618-24.
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Table 4 - Answers to questions about transportation of children in motor vehicles according to type of healthcare service used

Public healthcare Private healthcare

service service p
Wears helmet? No 0 1.6% (2) 0.18
Yes 100% (119) 98.4% (117)
What is the safest position to In front of driver 1.7% (2) 1.6% (2) 0.85
transport a child in a motorcycle? Between 2 adults 25.9% (31) 28.9% (37)
Behind the driver 66.4% (79) 65.6% (85)
No position 6.0% (7) 3.9% (7)
Minimum age to transport child in Don’t know 6.7% (8) 0.8% (1) 0.01
motorcycle Younger than 7 7.6% (9) 13.2% (17)
years
7 years or older 69.7% (83) 78.3% (101)
Never 16% (19) 7.8% (10)

the questions about transportation of children in motor vehicles.
Users of the private service had more correct answers about
transporting children in the front passenger seat and transporting
children that weigh less than 9kg. Higher income and school-
ing were also associated with more correct answers about the
transportation of infants (younger than 1 year).

The variables “income”, “years of schooling” and “type of
healthcare”, for which there was more than one significant
independent variable, where dichotomized and analyzed
using multivariate logistic regression. Significance was
confirmed for the association between higher schooling and
greater number of correct answers about the transporta-
tion of infants weighing up to 9kg (p=0.02) and between
private healthcare service and more correct answers about
the minimum age for children to sit in the front passenger
seat (p=0.028).

Parents in the private office had more correct answers about
the minimum age for the transportation of children in motor-
cycles than parents in the public outpatient clinic (Table 4).

Discussion

According to Chapter IV, paragraph 64 of the Brazilian
Traffic Code, children younger than 10 years should be
transported in the rear seat of vehicles, except when different
provision are made in the same Code. They should also use
a seat belt or equivalent restraint, according to Resolution
15, paragraph 1 of the Brazilian National Traffic Council.
The transportation of children in motor vehicles without
compliance with the special safety norms established in
the Brazilian Traffic Code is a very serious traffic violation
punished with a fine and administrative measures, such as
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vehicle detention until the child is removed from the front
seat, as provided for in Section 168 of Chapter XV. More-
over, Section 244 of Chapter XV of the same Code defines
that the transportation of children younger than 7 years in
motorcycles is also a serious traffic violation, and the penalty
is a fine and driving license suspension, as well as license ar-
rest as an administrative measure!'”. Parents and guardians,
in addition to control officers, have to know what seat in the
vehicle should be used to transport children and the safest and
most adequate way to fit vehicles with child seats and safety
belts to meet legal requirements and achieve their objective,
the protection of the child’s health and well-being.

Children transported in the rear seat have a lower risk of
death or serious injury. Such measure reduces absolute injury
and death risk among children 1 and 4 years old in 42 and
12%"V. Safety is even greater when the child is transported
in the center position of the rear seat, with a 24% lower risk
of death in case of accidents when compared with transpor-
tation on the outboard seats"?. Children younger than 2
years have a 75% lower risk of death or serious injury when
transported facing the rear of the vehicle?.

This study found an important lack of knowledge among
parents about transportation of children in motor vehicles.
External causes are the main reason of death among children
1 to 14 years"). Among these causes, traffic accidents are
the main determinant of death in the 5 to 14 age group®.
Therefore, lack of knowledge is even more alarming because
of the possible preventive measures that should be taken,
but are not. Studies about it in the Brazilian literature are
scarce considering the relevance of this topic?.

Several studies that included vehicles involved in
crashes found that the correct use of restraints, as well as

Rev Paul Pediatr 2011;29(4):618-24.
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the transportation of children in the rear seat, significantly
reduces the risk of death and injuries due to accidents®">->.
As a result of inadequate transportation, children may
have major trauma in crashes. There are potentially greater
chances of multiple organ injury and a greater incidence of
closed trauma, as well as greater potential risk of ejection
from the vehicle, which makes head trauma the main cause

§(14.26

of death in these case ). There is also evidence that, to

reduce morbidity and mortality in traffic accidents, all pas-
sengers should be using restraints correctly®.

The transportation of children in motorcycles is a source
of great concern, because over 30% of those that usually
transport them in this type of vehicle do it incorrectly. No
studies were found in the literature about information pro-
vided to the general population about the transportation of
children in motorcycles, except quotes from the Brazilian
Traffic Code that define the minimum age for transportation
in motorcycles, which is 7 years.

The prevalence of correct answers about transportation
of infants younger than 1 year shows that only 27% of the
respondents knew the correct way to transport them. This
lack of knowledge is greater among the population with
fewer schooling years, and the variables income and type
of healthcare service seem to be confounding factors after
multivariate analysis. The increase of risks due to inadequate
transportation in this age group is confirmed in international
studies"”, which also confirm the significant increase of use of
adequate safety restraints after educational campaigns aimed

(11)

at the general population"". This might explain why higher
levels of schooling and knowledge were associated with more
correct answers in this question, and suggests that, as parents
and guardians are educated, numerous deaths and serious
injuries due to external causes may be prevented.

The question with the highest percentage of correct an-
swers was about the minimum age to transport children in
the front passenger seat, and the users of private healthcare
services had more correct answers in this item. There might

be greater influence of traffic laws on the answers to this item,
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