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Abstract
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Introduction: unintentional injuries or accidents signify a public health issue due to their prevalence,
morbidity, mortality and high health costs. Accident risk factors’ knowledge has allowed making effi-
cient control and prevention programs.

Objective: evaluating the unintentional injuries needing medical assistance during the last year and
assessing Valladolid adolescents' road traffic safety and aquatic activity practice risk behaviors and their
relationship with other factors.

Material and Methods: a survey with questions related to healthy habits, behaviors and conducts was
conducted to a sample of 2412 students of 13 to 18 years old of Valladolid (Spain) during 2012. Data
related with the risk of accident rate and risk factors on road traffic safety and aquatic activities.

Results: 14% of adolescents have suffered some kind of accident or injury that required medical as-
sistance during the last year. Road traffic safety risk factors were: not using safety helmet when riding
a bicycle in 81.5% of adolescents and 6% in the case of riding a motorbike, 1.2% of them do not
fasten their seat belt in cars. A few risk factors are noticed in aquatic activities practice. Several sociode-
mographic and economic variables and risk behaviors are associated with the risk of accident.

Conclusions: our study identifies adolescents' road traffic safety and aquatic activity practice’ risk fac-
tors. Legislative measures, publicity spots, educational programs in school and sanitary environment are
required in order to reduce the adolescents' risk of death and injuries in accidents.

Resumen

How to quote this article: Fierro Urturi A, Véazquez Fernandez ME, Mufioz Moreno MF, Alfaro Gonzalez M, Rodriguez Molinero L, Garcia Gutiérrez P,
et al. Unintentional injuries. Risk factors in road traffic safety and aquatic activity in 13 to 18 years old adolescents. Rev Pediatr Aten Primaria. 2013;

15:315-28.

Lesiones no intencionales. Factores de riesgo en seguridad vial y practica
de actividades acuaticas en adolescentes de 13 a 18 afios

Introduccidn: los accidentes o lesiones no intencionales constituyen un problema de salud publica por
su prevalencia, morbimortalidad y elevados costes sanitarios. El conocimiento de los factores de riesgo
de los accidentes ha permitido la elaboracion de programas eficaces para su prevencion y control.

Objetivo: conocer la prevalencia de las lesiones no intencionales que han precisado atencion médica en
el ltimo afio y analizar las conductas de riesgo en seguridad vial y actividades acudticas en los adoles-
centes de la provincia de Valladolid (Espafia), asi como su relacion con diversos factores.
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Palabras clave:
® Adolescencia

Material y métodos: se realizo una encuesta a una muestra de 2412 escolares de 13 a 18 afios de edad
de la provincia de Valladolid durante el afio 2012, con preguntas relacionadas con hébitos, comporta-
mientos y conductas relacionadas con la salud. Se presentan los datos sobre accidentabilidad y factores
de riesgo en seguridad vial y actividades acuaticas.

Resultados: la proporcion de adolescentes que han sufrido algtin accidente o lesion que requirié asis-
tencia médica en el dltimo afio fue del 14%. Como factores de riesgo en la seguridad vial, destaca que
el 81,5% refiere no usar el casco cuando monta en bicicleta, el 6% en moto y un 1,2% no se abrocha
el cinturon de seguridad cuando va en coche. Detectamos varios factores de riesgo de accidentes en
actividades acudéticas. Diversas variables sociodemograficas, econémicas y conductas de riesgo se aso-
cian al riesgo de accidentabilidad.

Conclusiones: encontramos en nuestro estudio factores de riesgo en la seguridad vial de los adolescen-
tesy en la practica de actividades acuaticas. Son necesarias medidas legislativas, campafias publicitarias
y programas educativos en la escuela y en el medio sanitario, para reducir el riesgo de muerte y lesiones

® Accidente

. por accidentes en adolescentes.
e Conductas de riesgo

INTRODUCTION

Accidents, or unintentional injuries, are one of the
biggest issues in Public Healthcare nowadays. They
arethe leading cause of death in the child and ado-
lescent population in Spain and the European Un-
ion, and they are an important source of morbidity
and disability with elevated healthcare costs'”.

Accidents not only impact the healthcare field by
requiring services, but they also lead to a host of
economic and social problems in families, society,
and years of life lost®.

Their causes are multi-factorial, with individual
and environmental factors at play. When it comes
to individual factors, age has a marked influence,
with adolescents being the group at highest risk
due to their characteristic traits of inexperience,
emotional instability, thrill-seeking, impulsivity,
being easily influenced, and needing to show off
their skills to their peers, among others*.

Traffic accidents are the main cause of injury in
this group, although the risk posed by poisoning,
drowning, firearm wounds, falls, and burns is also
significant>”.

Most accidents and their adverse consequences
can be avoided with a preventative social, educa-
tional, and healthcare approach targeting, de-
pending on the age, parents, educators, and need-
less to say youth and adolescents likely to engage
in risk behaviours.
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The World Report on Child Injury Prevention, devel-
oped jointly by the World Health Organization
(WHO) and UNICEF and published in 2006, gathers
all our current knowledge on the various types of
child injuries and how to prevent them*2,

This article presents the results of a descriptive
study of situations involving a high risk for acci-
dents, which was performed in the context of a
broader project that studies health-related hab-
its and behaviours in a sample of students aged
13 to 18 years in the province of Valladolid
(Spain) between March and May of 2012.

The data contributed by this study helps identify
some risk behaviours related to road safety and
the practise of aquatic sports by adolescents in
our province, as well as their relationship with
various factors.

We need to know these aspects in order to design
efficacious preventive strategies, and the paedia-
trician is one of the professionals with the highest

involvement in the issue of unintentional inju-
I,ieSlASB-ll

MATERIALS AND METHODS

Design

We did a descriptive cross-sectional study. The
population under study was adolescents aged 13
to 18 years in the province of Valladolid and at-
tending school for the 2", 3", and 4" year of the
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Spanish compulsory secondary education (ESO)
and 1°tand 2" years of post-compulsory schooling
(Bachillerato) under the LOGSE system. We ob-
tained a sample of 2412 adolescents out of the
total 18,888 students. The students were selected
by random selection of schools (n=14) and then
classes, including all the students in those classes
in the sample.

The sample size was calculated for an estimated
proportion of 50% and a 2.5% significance level for
bilateral hypothesis testing, assuming a 10% non-
response rate, which resulted in 1566 students.
The final number of surveyed students after data
cleaning was of 2412 adolescents enrolled in
school aged 13 to 18 years.

We made contact with the school administrators
by phone and by mail and informed them of the
objectives and contents of the study, and agreed
on one or more days (not following a holiday) to
carry out the survey in the months of March and
May of 2012. Three schools refused to participate
and did not give a clear reason for it. The schools
notified the families of the students that they
were going to be asked to participate in the survey,
giving the families the chance to refuse with no
repercussions.

The research team was in charge of administering
the survey. Acomputer-assisted questionnaire was
administered to 69% of the sample, and the rest
did the survey in paper format, mainly because not
enough computers were available in the computer
rooms. The electronic data were automatically
stored in the database, while the paper data were
entered manually in the same database.

The participating students filled out the question-
naires individually, and were previously informed
of the confidentiality of the data and asked not to
communicate with each other during the survey.
Taking the questionnaire was voluntary and it was
done during regular school hours. The time used to
fill out the questionnaire was approximately 35-40
minutes. The study design was approved by Co-
mision de Investigacion de la Gerencia de Atencion
Primaria del Area Oeste [Research Board of the

Management of Primary Care of the West Area] of
Valladolid.

Questionnaire and fieldwork

The questionnaire included, among others and in
addition to items pertaining to accident risk in
adolescents, items on socio-demographic varia-
bles, leisure activities, academic performance, sub-
stance use (tobacco, alcohol, drugs), antisocial be-
haviour, experiences of abuse and relationships,
nutrition, and sexuality, based on the recommen-
11224 national*>*® and prov-
ince and autonomous community?’2°

dation of internationa

pro-

grammes.

The main indicators used in relation to the acci-

dent incidence rate of adolescents were the fol-

lowing:

e Students who sustained one or more injuries
requiring medical care in the last 12 months.

e Use of the seat belt while travelling in a car.

e Use of a helmet while riding a motorcycle or
bicycle.

e Driving under the influence of alcohol or
drugs.

® Being an occupant in a vehicle driven by
someone under the influence of alcohol or
drugs.

® Questions about aquatic sports and high-risk
activities (knowing how to swim, diving
head-first into a pool, diving off cliffs, going
into the water immediately after eating, and
ignoring the indications given by life guards).
The study was done between March and May of
2012.

Statistical analysis

Quantitative variables are presented as mean val-
ues and a 95% confidence interval, and qualitative
values as frequency distributions.

We used Pearson’s chi-square test to analyse the
association between accident risk, socio-demo-
graphic characteristics, and risk factors. In those
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cases where the number of cells with expected
values below 5 was over 20%, we used Fisher’s ex-
act test or the likelihood-ratio test for variables
with more than two categories.

We analysed the data with the SPSS® statistical
software version 20.0 for Windows®. We consid-
ered p-values lower than 0.05 statistically signifi-
cant.

RESULTS

For the total of participating students, 2412 ques-
tionnaires were considered valid; 47.3% of them
were filled out by females, and 52.7% by males.
When it came to academic year, 23.5% were filled
out by 2" year students of the ESO; 25.8% by 3'
year students of the ESO; 20.2% by 4" year stu-
dents of the ESO; 18.9% by 1% year students of the
Bachillerato, and 11.6% by 2" year students of the
Bachillerato. Most students were enrolled in
schools located in an urban environment (87.3%),
and 95.5% came from families with a middle to
high socioeconomic status, with the affluence of
the family estimated by means of the Family Afflu-
ence Scale (FAS)?L.

Injuries and accident incidence rates

Fig. 1 shows the frequency of unintentional injures
and of risk behaviours concerning road traffic safe-
ty.

The proportion of children who reported having
suffered an accident orinjury requiring medical at-
tention in the last 12 months was 14%. The causes
reported most frequently (30%) were traumatic
injuries (sprains and bone fractures), many of
which were caused by falls or practicing sports.
Traffic accidents were the cause of 5.3% of the in-
juries, categorised into car (2.9%), bicycle (1.7%),
motorcycle (0.5%) and skateboard (0.2%) acci-
dents. Wounds and concussions accounted for 2%,
and 1.2% of the children received care for cranioen-
cephalictrauma.

Males presented a higher accident incidence rate
of 17.5% compared to females, at 10.2%, which
was statistically significant (p<0.001). We found
no difference between academic years.

Road traffic safety

e Use of the safety belt in the car: 93.9% of the
adolescents reported using the safety belt reg-

ularly or always (93.9% of boys compared to

Figure 1. Frequency of unintentional injuries and road traffic risk behaviours by sex
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94.0% of girls) when travelling in a car; 4.9%
reported putting it on sometimes (4.6% of boys
versus 5.3% of girls), 1.2% did it rarely or never
(1.4% of boys versus 0.6% of girls) (p = 0.048).
We observed no statistically significant differ-
ences between academic years.

e Helmet use for bicycle and motorcycle riding:
Table 1 describes the answers regarding the
degree of helmet use for bicycle and motorcy-
cle riding by sex and academic year.

The low use of bicycle helmet was noteworthy:
81.5% of adolescents reported rarely or never us-
ing it. Helmet use for motorcycle riding was more
widespread; still, 6% reported they never or rarely
used it. We found statistically significant differ-
ences between sexes and academic years. There
was a higher proportion of girls who did not use a
helmet when riding a bicycle (p=0.009), while the

frequency of boys who did not use a helmet for
motorcycle riding was greater (p=0.01). The use of
a helmet for bicycle riding was least frequent
among 2" year Bachillerato students (p<0.001).

Practice of aquatic sports and high-risk activities in
water

® Swimming: 98.1% of the adolescents knew
how to swim, in similar proportions for males
(98.3%) and females (97.8%). We found no sta-
tistically significant differences between aca-
demic years.

e High-risk activities: broadly speaking, boys en-
gaged more frequently in risky activities in the
water, with statistically significant differences
in almost every case. In the analysis by aca-
demic year, only the variable pertaining to get-

Table 1. Use of helmet in bicycle and motorcycle (driver or passenger) by sex and academic year

ESO Bachillerato Sex
P 3.2 .2 1. 2 Male Female Total
Does not ride a bicycle |68 95 88 123 94 164 304 468
(12.0%) (15.3%) | (18.1%) (26.9%) | (33.6%) |(12.9%) (26.7%) (19.4%)
Always 39 39 19 12 3 71 41 112
(6.9%) (6.3%) (3.9%) (2.6%) (1.1%) (5.6%) (3.6%) (4.6%)
° Usually 34 31 13 17 7 62 40 102
o (6.0%) (5.0%) (2.7%) (3.7%) (2.5%) (4.9%) (3.5%) (4.2%)
,_.%\ Sometimes 45 45 31 15 10 94 52 146
(0.8%) (7.3%) (6.4%) (3.3%) (3.5%) (7.4%) (4.6%) (6.1%)
Rarely 82 8 71 64 43 184 156 340
(14.5%) (12.9%) | (14.6%) (14.0%) | (15.4%) |(14.5%) (13.7%) (14.1%)
Never 297 330 265 226 123 694 547 1241
(52.6%) (53.2%) | (54.4%) (49.5%) | (43.9%) | 54.7%) (48.0%) (51.5%)
Total 565 620 487 457 280 1269 1140 2409
(100.0%) (100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%)
Does not ride a motor- | 354 391 286 285 174 754 736 1490
cycle (62.7%) (62.9%) |(58.7%) (62.4%) | (62.1%) | (59.4%) (64.4) (61.8%)
Always 169 190 163 154 94 418 352 770
(29.9%) (30.5%) |(33.5%) (337%) | (33.6%) |(32.9%) (30.8%) (31.9%)
2 Usually 13 17 16 6 5 33 24 57
? (2.3%) (2.7%) 3.3%) (1.3%) (1.8%) (2.6%) (2.1%) (2.4%)
2 Sometimes 9 9 9 8 4 24 15 39
= (1.6%) (1.4%) (1.8%) (1.8%) (1.4%) (1.9%) (1.3%) (1.6%)
Rarely 8 4 5 1 1 15 4 19
(1.4%) (0.6%) (1.0%) (0.2%) (0.4%) (1.2%) (0.4%) (0.8%)
Never 12 11 8 3 2 25 11 36
(2.1%) (18%) | (16%) |(07%) |(07%) |(2.0%) |(10%) | (15%)
Total 565 622 48 457 280 1269 1142 2411
(100.0%) (100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%) |(100.0%)
ESO: compulsory secondary education.
Bachillerato: non-compulsory secondary education
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ting into the water right after eating was sta-
tistically significant, which was also the only
risk activity reported more frequently in girls.

— 69.2% usually dived into the pool head-first
(76.2% of males and 61.5% of females)
(p<0.001).

— 17.5% of the teenagers dived off cliffs some-
times (22.4% of boys and 12% of girls)
(p<0.001).

— 41.5% reported going into the water right
after eating (39.1% of boys and 44.3% of
girls) (p=0.010). The students who did this
most frequently were those in 2" year of
Bachillerato (45.5%) and 3" year of the ESO
(45%), while the ones who did it the least
were in the 2" year of the ESO (36.5%)
(p=0.027).

— 25.6% of adolescents reported not heeding
the indications of lifeguards when going
into the sea (31.5% of boys and 19% of girls)
(p<0.001).

Fig. 2 describes the practise of aquatic sports and
risk activities by sex.

Factors associated to risk-taking behaviours
in road traffic safety

Socio-demographic factors and risk-taking behav-
jours associated to not using a helmet when riding

a bicycle or motorcycle are shown in Table 2. There
is a notable association of these risk-taking behav-
iours as regards road safety and other risk behav-
iours such as low academic performance, alcohol,
drug, or tobacco use, antisocial behaviours (steal-
ing and school absenteeism), etc. There are also
socio-demographic factors, such as age, sex, and
socio-economic status.

Another two aspects that stood out were the pro-
portion of adolescents (20.4%) who reported hav-
ing been occupants in vehicles driven by a person
under the influence of alcohol and/or drugs, and
the proportion who reported having driven a vehi-
cle (motorcycle or car) under the influence of drugs
or alcohol (8.4%).

DISCUSSION

Injuries are one of the leading causes of death in
children across the world. They are also a signifi-
cant source of morbidity and disability, with long-
lasting and even life-long physical, sensory, or
mental sequelae %' Unintentional injuries or
accidents represent nearly 90% of these cases, and
they are the leading cause of death in persons
aged 10 to 19 years.

According to the results of various international
studies, the issue of injuries is particularly worri-
some in Spain, as it is one of the developed coun-

Figure 2. Practise of aquatic sports and high-risk activities in water by sex (%)
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Table 2. Association of non-use of helmets by adolescents riding bicycles and motorcycles with socio-demographic

characteristics and risk factors

Do not use
Do not use helmet for
helmet for motorcycle
bicycle riding riding
N (%) (%) p-value (%) p-value
Sex Males 1270 878 0.009 40 0.01
(52.7%) (79.5%) (7.8%)
Females |1142 703 15
(47.3%) (84.1%) (3.7%)
Academic year 2nd ESO | 566 379 <0.001 20
(23.5%) (76.3%) (9.5%)
3rd ESO 622 410 15
(25.8%) (78.1%) (6.5%)
4th ESO 487 336 13 0.029
(20.2%) (84.2%) (6.5%)
1st Bach | 457 290 4
(18.9%) (86.8%) (2.3%)
2nd Bach | 280 166 3
(11.6%) (89.2%) (2.8%)
Socioeconomic status Low 109 76 0.004 9 <0.001
(4.5%) (92.7%) (22%)
Middle 842 554 15
(34.9%) (83.3%) (5%)
High 1461 951 31
(60.6%) (79.6%) (5.4%)
Academic performance below class Yes 406 285 0.002 15 0.275
average (16.8%) (87.4%) (27.3%)
Frequently absent from school Yes 271 191 0.005 11 ns
(11.2%) (88.4%) (7.7%)
Smoking Yes 881 636 <0.001 28(6%) ns
(36.5%) (92.0%)
Drug use Yes 881 330 <0.001 18 ns
(17.7%) (94.0%) (7.4%)
Frequent stealing Yes 94 71 ns 11 <0.001
(3.9%) (88.8%) (21.6%)
Sexual relations with penetration Yes 726 499 <0.001 21 ns
(30.1%) (91.7%) (5.3%)
Has got drunk more than twice inthe | Yes 681 512 <0.001 24 ns
past 12 months (28.2%) (93.1%) (6.8%)
Time of arrival at home after goingout | Beforel |1181 774 <0.001 24 ns
at night a.m. (59.7%) (81.4%) (5.7%)
After 1 794 560 25
am. (40.3%) (90.5%) (6.3%)
Driving a vehicle under the influence of | Never 661 480 ns 40 <0.001
alcohol and/or drugs (91.6%) (91.95%) (4.8%)
One or 56 42 15
more (8.4%) (8.05%) (18.3%)
times
Riding in a vehicle driven by someone | Never 1918 1201 <0.001 28 <0.001
under hte influence of alcohol and/or (79.5%) (78.5%) (4.3%)
drugs Oneor |494 380 27
more (20.5%) (92.2%) (9.8%)
times

ns: not significant.
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tries with the highest rates of injury among the
teenage population'*?2.In Spain, accidents are the
leading cause of death from 1 to 25 years of age,
with incidence rates that range from 3.3/100 000
inhabitants/year in the 5-14 years age range, and
30.1/100 000 inhabitants/year in the 15-25 year
age group*®!. Approximately 1% of accidents are
fatal.

The results of our study show that 14% of adoles-
cents report having had an injury requiring medi-
cal attention in the last year, a figure similar to the
one recorded by the Surveillance System for Risk
Factors associated to Non-Transmissible Diseases
in the Juvenile Population (SIVFRENT-J) in youth
15-16 years old in 2010%°, and lower than the one
reported in the last HBSC-2010 study on Spanish
boys and girls ages 11 to 18 years (61.9%)**.

We ought to note the higher accident incidence
rate in males in our study, in agreement with the

data of other studies*>14-16-20,

Several theories have been proposed to account
for the differences in accident incidence rates be-
tween sexes?3. One of them is that boys engage in
risk-taking behaviours more frequently, do more
physical activity and sports, and tend to behave
more impulsively than girls.

The most frequently reported causes of injury
were traumatic accidents (sprains and bone frac-
tures, 30%), many of which occurred while playing
sports or as a result of falls, as is reported in other
studies. They were the leading cause of non-fatal
injuries®.

Traffic-related injuries are the leading cause of dis-
ability in children and adolescents worldwide, and
they are the leading cause of death for the 10 to
19-year-old age group®.

The worldwide mortality rate for road traffic-relat-
ed traumatic injuries increases with age, which
reflects the evolution of the use of public roads as
a function of age in minors, who go from being pe-
destrians and vehicle occupants, to being cyclists
and motorcyclists, and eventually drivers.

In Spain, road traffic accidents are the leading
cause of death between the ages of 15 and 35
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years, as described in the last set of data analysed
by the National Centre of Epidemiology (CNE) of
the Instituto Carlos Il of the Ministry of Health®*.
The progressive decrease in the road traffic mortal-
ity rates in recent years®*?> has made it drop to the
third leading cause of death in boys and girls 5 to
14 years of age, and in women 25 to 34 years old,
which means that the measures that have been
implemented to prevent these deaths are in fact
working.

The percentage distribution of the number of
deaths according to road use type in the 15 to
17-year-old age group is, according to the 2011
data of the Direccion General de Trafico (Directo-
rate General of Traffic, DGT), 41% moped, 31% au-
tomobile, 10% pedestrians, 7% motorcycle, 7% bi-
cycle, and 4% other circumstances?®.

The scientific reviews that have been done show
that child restraint systems, seat belt use, and the
use of helmets in bicycles and motorcycles are ef-
ficacious in reducing road traffic accident morbid-
ity and mortality rates. On the other hand, current
research in other developed countries show that
legislation results in increased helmet use, which
inturn results in a lowered risk for facial and head
injuries and death®#2729-32,

Seat belt use has increased progressively in recent
years to up to 88.6% of drivers in 2011, according
to the data of the 2011 Road Safety Annual Report
25 still, 22% of people killed in car collisions were
not using the seat belt in interurban roads, and
this percentage rose to nearly 41% in urban roads.

In our study, 93.9% of those surveyed reported us-
ing the seat belt regularly or always, results in ac-
cordance to those found in other studies on the
adolescent population'”-?%; notwithstanding, the
fact that the seat belt was not used by 6.1% means
that we still need to promote its use in every age
group.

Despite the overall decrease in mortality rates, the
number of motorcycle accident deaths increased
between 2003 and 2009, although we have ob-
served a decreasing trend in the past two years.
Still, the moped is the type of vehicle associated to
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the greatest number of deaths, severe injuries, and
mild injuries in the 15 to 17 years age group®>-2°.

To better understand the high road-traffic injury
incidence rate in the Spanish adolescent popula-
tion, we need to keep in mind that Spain ranks
high in the use of two-wheeled vehicles. As of De-
cember 2010, under Spanish legislation it is pos-
sible to obtain a moped driving permit starting at
15 years of age, a permit to drive motorcycles with
engines up to 125cc from 16 years of age, and per-
mits for more powerful motorcycles and automo-
biles from age 18303,

Onthe other hand, considering the statistical data
on accident rates, some studies of the DGT point at
the lower percentage of helmet use as one of the
factors that account for the high mortality rate
among young moped riders (14-17 years of age).
According to data from 2011, 19% of the deceased
moped riders did not use a helmet in interurban
roads, and 16% did not use it in urban roads. When
it came to motorcycles, 2% of those killed in inter-
urban roads did not use a helmet, with this per-
centage rising to 15% for urban roads?®.

Using a helmet decreases the risk and severity of
injuries by approximately 72% and decreases the
risk of death by as much as 39%, depending on the
motorcycle speed®.

In our study, 10.1% of adolescents reported never
or rarely using a helmet when riding a motorcycle,
data that are comparable to those of other stud-
iest’2633 and with rates lower than those found in
the 2011 study of 4™ year students of the ESO in

the Madrid Region (35.2%)%.

There has been an increase in the use of bicycles in
recent years, both in European countries and in the
United States, with bicycles being used for various
activities such as recreation, sports, transporta-
tion, or work. They are mainly used in roads, which
is where accidents happen most frequently. How-
ever, this practise is not risk-free, as it is the cause
of many accidents that may result in severe inju-
ries with significant sequelae or even death.

In its manual on bicycle and motorcycle helmets,
the WHO notes that globally about two thirds of

hospital admissions due to severe injuries of cy-
clists and three quarters of deaths of injured cy-
clists are from head injuries. Nearly 25% of the se-
vere brain injuries in children younger than 15
years are due to bicycle accidents®.

In addition to head injuries, musculoskeletal and
internal organ injuries are also important causes
of bicycle-related deaths.

Although most accidents take place in an urban
environment, fatalities occur mainly in interurban
roads, with males accounting for over 90% of de-
ceased cyclists.

In our country, the number of cyclists killed be-
tween 2001 and 2010 dropped by 33%, although it
increased by 20% between 2009 and 2010. Still,
there has been a marked increase inthe number of

injured cyclists in the past ten years?®°,

According to the international review done by the
Cochrane group, head trauma accounts for about
three quarters of all collision-related bicyclist
deaths, and helmet use results in a decrease of
63% to 88% of severe head injuries (scalp and skull)
and brain injuries for all age groups. Furthermore,
helmets provide the same level of protection in
case of collision with motor vehicles as in acci-

dents due to other causes**27.

This notwithstanding, most bicycle users, includ-
ing children, do not use a helmet or use it inappro-
priately.

In our study, a very high proportion of adolescents
reported never or seldom using helmets (81.3%),
data which differ little from the 2005 study done
in Guipuzcoa®® and also similar to those in the
study done in the Madrid Region in 2009%°. We
ought to note that our study showed a greater
number of females who did not use a helmet
when riding a bicycle, while males tended to use
helmets less frequently for motorcycle riding, fac-
tors that need to be taken into account in the de-
sign of preventive road safety measures.

The practise of aquatic sports was another fre-
quent cause of accidents, with drowning being
one of the leading causes of death in children and
adolescents.
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The world’s rate of death by drowning in childhood
isof 7.2 per 100 000 people, although it varies con-
siderably from region to region. Drowning is the
cause of 28% of deaths due to unintentional inju-
ries in children. The highest rates of death by
drowning correspond to children younger than five
years, with the maximum frequency falling in the
1-4 yearold age group. There is another small peak
in late adolescence®.

Adolescent drowning usually happens in natural
bodies of water while they practise recreational
activities related to swimming, sailing, and others.
Adolescents and pre-adolescents usually know
how to swim or know the basics, but most of them
think that they swim better than they actually do,
and thus do not make an accurate assessment of
currents, the depth of the water, and their own
physical state.

Most accidents take place in unsupervised places,
such as rivers, dams, and ponds, and result from
diving in areas that are shallow or have floating or
underwater objects, hitting the bottom of a pool,
diving from a springboard, or swimming under the
influence of alcohol or other drugs.

Risk-taking behaviours constitute one of the lead-
ing causes of accidental drowning, especially
among adolescents. Alcohol use has been associ-
ated to a proportion of adolescent and adult
deaths in the course of water recreation that rang-
es from 25 to 50%. Alcohol influences balance, co-
ordination, and judgment, and sun and heat expo-
sure heighten its effects, increasing the risk of
drowning if difficulties arise*.

Usually, teenagers who end up drowning are with
one or more friends of similar age who do not real-
ise they are in trouble or are unable to rescue
them. Adults are usually absent and it is possible
that adolescents pressure their peers to engage in
risk-taking behaviours, such as alcohol consump-
tion. The risk of drowning increases as blood alco-
hol levels rise.

Worldwide data show that fatal drowning is more
frequent in boys than in girls. The biggest differ-
ences in drowning death rates between sexes oc-
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curin the 15 to 19 years age group, where it is 2.4
times higher in males than in females*. Boys are at
a higher risk for drowning than girls because they
are more exposed to environments where there is
water and engage in risk behaviours more fre-
quently, especially in the case of adolescents.

According to the CNE (National Centre of Epidemi-
ology) of the Instituto Carlos I1l,in 2010 the drown-
ing death rate for both sexes in Spain was of
0.67/100 000 inhabitants/year and in the 15-24
year age group the rate was of 1.22/100 000 in-
habitants/year for males and 0.09/100 000 inhab-
itants/year for females?”.

It is important to note that in our study, though
most adolescents reported knowing how to swim
(98.1%), a great proportion engaged in high-risk
activities in the water, such as diving head-first
into the pool, cliff diving, and disregarding the di-
rections of lifeguards, all of them found more fre-
quently in boys. The girls, however, went into the
water right after eating more frequently.

Different studies have reported that injuries are
associated to other risk behaviours in adolescence,
such as substance use, school absenteeism, and
frequent participation in physical activity'*. Un-
derstanding the factors that contribute to the oc-
currence of injuries in young people is key to devel-
oping interventions to control and prevent severe
injuries and death.

Alcohol appeared as a factor in one third of the fa-
tal accidents in which adolescents were involved,
impairing the ability to drive, and usually with
blood alcohol concentrations lower than those
with similar effects in adults. Furthermore, other
factors, such as a mistake by the driver, the less fre-
quent use of safety belts, being distracted (use of
mobile phones or other electronic devices), fatigue,
and the presence of other adolescent occupants,
increase the severity of the crashes involving ado-
lescent drivers. These behaviours are often exacer-
bated by peer pressure, especially when it comes
to boys, so the probability of traffic-related injuries
is much higher in this group, which also shows
greater differences between age groups*.
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Driving under the influence of psychoactive sub-
stances is a frequent behaviour in Spain, found in
up to 17% of Spanish drivers. In addition to alcohol
(7%), nearly 11% of drivers drive after having con-
sumed some substance (illicit drugs) which may
impair the ability to drive safely, with cannabis and
cocaine being the two most commonly found
drugs. These data come from the European project
DRUID (Driving Under Influence of alcohol and
Drugs), which concluded in 201134,

In our study, 8.4% of adolescents who reported
driving a vehicle (car or motorcycle) stated that
they have done it under the influence of alcohol
and/or drugs, and 20.4% has been an occupant in
a vehicle (car or motorcycle) driven by another per-
son who was under the influence of alcohol and/or
drugs, proportions that were similar to those
found in other surveys*®. Males engaged more fre-
quently in both risk behaviours, a fact that has also
been observed in other studies®.

We found additional factors associated to a higher
accident risk, such as having low socio-economic
status, parents having a lower level of education,
adolescents with poor academic performance,
school absenteeism, antisocial behaviours such as
frequent stealing, and the consumption of alcohol
and other addictive substances.

Recommendations for the prevention of injuries
and traffic accidents

Injuries can be prevented or controlled. The spe-
cific measures for road safety targeting adoles-
cents implemented in other countries have led to
a significant decrease in the morbidity and mortal-
ity rates associated to adolescent motor vehicle
driving. Among these measures are:

® Introducing graduated driver licensing systems
with distinct learning stages that set restric-
tions on unsupervised driving, driving at night,
and driving with young passengers.

e Setting speed limits of 80 km/hour in high-
ways.

® Lowering blood alcohol concentration limits for
drivers younger than 21 years to 0 0-0.02 g/dl.

e Restricting the use of mobile phones, including
those used with hands-free devices.

e Raising the legal minimum drinking age to 21
years.

* Implementing legislation making the use of
approved helmets mandatory for bicycle, mo-
ped, and motorcycle riders, accompanied by
public awareness campaigns.

Education and awareness campaigns explain-
ing the protection offered by safety gear in motor-
cycle riders (quality helmets, back protectors,
boots, and elbow pads) and promoting their daily
use.

Preventive strategies for water recreation

They must be adjusted to circumstances and loca-
tion, and use multifaceted approaches whenever
possible:

® Swimming courses and teaching the necessary
skills to survive in the water are a key compo-
nent in prevention programmes.

e Improving the following cognitive skills associ-
ated to aquatic sports: ability to identify haz-
ards, recognition of personal limits, including
knowledge of one’s swimming skills; ability to
resist peer pressure to participate in activities
for which one lacks the necessary skills.

e Discourage adolescents from consuming alco-
hol when practicing water recreational activi-
ties and restrict any kind of advertising that
may induce alcohol consumption in boats, as
well as the sale of alcohol in places where wa-
ter recreation takes place.

e Provide children and adolescents with swim-
ming sites that are both safe and attractive.
Post properly trained and equipped lifeguards
in places where adolescents tend to congre-
gate and at the times they tend to do so. In ru-
ral areas, make safe swimming areas available
to children and adolescents to prevent them
from gathering in dangerous places such as ir-
rigation channels, quarries, and other areas
with natural bodies of water.
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Conclusions

We identified risk factors for road safety in the
adolescent population of our province, such as not
using safety belts, not using a helmet when riding
a motorcycle, a high percentage of minors who did
not use helmets when riding bicycles, alcohol or
substance use and driving, and risk factors in the
practise of aquatic sports.

Legislation, advertising campaigns, and education-
al programmes in schools and the healthcare field
are needed to decrease the risk of death and injury
due to accidents in adolescents.
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