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ABSTRACT

Objectives To examine the associations of
cardiorespiratory fitness (V0, max) and muscular strength
with indicators related to the risk scale, such as perceived
competence, sensation seeking, competitiveness, risk
taking and risk perception in sports.

Design Cross-sectional study.

Setting High schools from the Region of Murcia (Spain).
Participants Three-hundred-and-seventeen adolescents
participated (mean age: 13.69+1.2 years old).

Primary and secondary outcome measures Body
mass, body height, Course-Navette test, upper limb
strength and psychoeducational factors that determine the
propensity towards sports accidents in school children,
the Sports Accident Propensity Scale were evaluated. It
was performance t-test for independent samples, stepwise
multiple linear regression models and a multiple mediation
analysis.

Results The analysis showed significant differences with
respect to sex in height, VO, max, handgrip strength and in all
factors of the questionnaire (p=0.02-<0.01). Adolescents who
presented greater VO, max, strength in the handgrip test and
age showed a higher score in factors 1 and 3. Higher scores

in factor 2 were associated with better VO, max and strength
in handgrip test. Youngers and better values of strength in

the handgrip showed higher score in factors 4 and 5. The
mediation analysis with two mediating variables (handgrip
strength and V0, max) showed a significant indirect effect.
When handgrip strength and VO, max were included in the
equations, the association between sex and each factor ceased
to be significant.

Conclusion This study highlights the potential benefits of
muscular strength (handgrip) and VO, max in the perceived
risk scale, and the variable of age on this.

Trial registration number Clinical trial: NCT05544370
(pre-results).

INTRODUCTION

Numerous benefits of physical fitness for
physical, cognitive and psychological health
are well known in children and adoles-
cents'™ although in some cases, they may
also entail a risk of suffering from some kind
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STRENGTHS AND LIMITATIONS OF THIS STUDY

= The main strength of the present investigation was
the possibility of carrying out a study relating the
propensity of sports accidents with the physical
condition of adolescents.

= Face-to-face surveys were used, which made it
possible to avoid the bias that commonly involves
the use of technology, and all the doubts of the re-
spondents were resolved.

= It should be noted that the sample size was a lim-
itation, as it would be interesting to increase sample
size to obtain a higher representation of this sector.

of injury."° Rolddn-Vendrell’ indicates that
risk is the possibility that a person will suffer
a certain injury or accident.” 7 Sport acci-
dents can have a negative effect not only on
athletes, but may also affect three areas, such
as people, facilities and equipment or areas
related to compliance with the regulations of
the sport.8 Y

A multidimensional analysis is required
that takes into account physical, psycholog-
ical and situational aspects, for the correct
study of the causes responsible for sports inju-
ries and accidents,'’ and up-to-date accident
data records. Some studies in Spain indicate
that injuries and accidents represent 0.8% of
physical education (PE) classes, with a slightly
higher incidence in males.!! In Ireland, the
study by O’Toole et al'® conducted in two
Irish  paediatric orthopaedic outpatient
departments, indicated that upper limb inju-
ries were the most common type of injury in
sports and recreation. Afterwards, the authors
O’Connor et al'® found that more than a
quarter of school children were at risk of
injury each year, and of those who sustained
an injury, more than a third would sustain
two or more injuries during the year, with the
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most common injuries being strains, bruises, sprains and
fractures.

Other aspects related to risk propensity are perceived
competence, sensation seeking, competitiveness, risk
taking and risk perception.'* In general, Latorre states
that children tend to underestimate risks, believe they
are invulnerable and in some situations take significant
risks in physical-sports practice,'”” making it necessary to
strengthen measures to ensure not only the processes of
purchasing equipment, but also to ensure their corre-
sponding inspections, proper use and maintenance.

Regarding perceived competence, an athlete’s low level
of perceived competence was associated with a higher
risk of injury,'® while at the same time, it made them feel
less competent for adopting risky behaviours,'” with it
being lower in females.'™** Likewise, a relationship has
been observed between muscular strength and cardiovas-
cular capacity, and fitness and perceived competence.”
Regarding sensation seeking, athletes with lower levels
of this factor are less likely to take risks,® and are also
influenced by variables such as personality type, type of
sport and gender.”” On the other hand, being older
is directly related to lower levels of sensation seeking,
and it is therefore believed that this relationship may be
related to biological processes.” In relation to competi-
tiveness, it may be related to the behaviours that may be
dangerous to physical integrity.'’ In addition, high levels
of competitive anxiety are associated with an increased
risk of injury,” and the studies confirmed that boys show
higher values of this factor, although it was not related to
age.”™™ Horvath and Zuckerman™ claim that successful
past experiences with risk-taking can lead to a reduction
in perceived risk. Finally, regarding the risk perception
factor, Kontos'® indicates that it is associated with a higher
risk of injury depending on age, previous experience,
perceived competence, personality and gender, with men
perceiving less risk than women.'® 7 7 In contrast,
no differences in risk perception in sports were found
between boys and girls.*!

Some studies have also analysed the relationship
between these factors. Kontos'” found that an overestima-
tion of competence was positively related to risk-taking.
On the other hand, sensation seeking influences risk
perception, and in this case, risky behaviour and accident
rates, being a clear predictor of risky behaviour.* With
regard to the variables of age, gender and muscle strength
in the hands, relationships between them were found in
a study of 144 climbers from 22 different countries. The
authors stated that grip strength in men is superior to that
of women, but no significant differences were detected
according to the age of the participants analysed.*

Withouta doubt, special care must be taken when sports
are practiced in facilities with children. As Latorre states,
they do not yet have a sufficient capacity to discern and
anticipate risks and/or dangers."”” Furthermore, certain
behavioural factors can contribute to unintentional inju-
ries,44 and even more so in school settings, as research
discrepancies have been observed between maintaining

the balance between ensuring children’s safety and
providing them with physically and emotionally stim-
ulating environments.” There are numerous studies
on physical condition, maximum OZ2 volume, muscle
strength, body composition, among others in children
and adolescents, but there is no research where these
physical abilities are related to psychological aspects such
as Sports Accident Propensity Scale, where variables such
as risk perception are analysed. This approach is carried
out in order to determine the profiles of the students,
to raise awareness of the risks involved in physical and
sporting activities at school™ and to develop appropriate
injury prevention strategies.*® * The aim of this study
was to examine the associations between sex, age and
physical fitness components, especially cardiorespiratory
fitness and muscular strength, and indicators relative to
the risk scale such as perceived competence, search for
sensations, competitiveness, assumption of risk and risk
perception in sports of youth/adolescents, in order to
prevent sports-related accidents.

MATERIAL AND METHODS

Study design

This study was conducted in the Region de Murcia
(Spain) (online supplemental file 1). Parents or guard-
ians and adolescents were informed about the project,
and an informed consent was obtained from all study
participants and their parents/legal tutors (online
supplemental file 2). All the data collected were treated
confidentially and anonymously. The present investiga-
tion was conducted in accordance with the Declaration
of Helsinki. This cross-sectional study design followed the
Strobe Statement (online supplemental file 3). The data
from this research are part of a registered clinical trial

(NCT05544370 / pre-results).

Sampling method and sample size

The participants were volunteer adolescents from two
high schools from the Region de Murcia. They were
aged between 12 and 17 years old (mean age: 13.69+1.2).
The inclusion criteria for participating in the study were
as follows: (a) being enrolled in one academic year in
Secondary School, (b) being present on assessment day
and (c) being authorised to participate in the measure-
ments. The exclusion criteria were as follows: having any
musculoskeletal, neurological, cardiovascular, metabolic
or theumatic alterations.

In order to establish the sample size and power, Rstudio
V.3.15.0 software was used. The significance level was set
to 0=0.05. According to the SD established for VO, max
(mL/kg/min) in previous studies®® and an estimated
error of 1.5mL/kg/min, a valid sample size of 313 was
needed for a CI of 95%. Finally, the sample consisted of
317 adolescents, resulting in an error of 1.437mL/kg/
min. Males represented 48.37% of the sample, while the
remaining 51.63% was female.
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In addition, the body mass index (BMI) of the students
in the sample was similar to those found in the results
from the Health Behaviour in School-aged Children
(HBSC) survey in Europe and Canada. This implies that
the adolescents included in this study were representative
of those included for adolescents in Spain as a whole.

Procedures

The same trained researchers measured the variables
using standardised conditions in a single session, from
9:00 am to 12:00 pm from May 2022 to June 2022. The
adolescents were instructed to wear lightweight clothes.
No warm-ups were performed before the evaluations.
Before the examinations, to establish the reliability of
the examiner, a double-blind study was performed with
30 participants, obtaining an intraclass correlation coeffi-
cient higher than 95%.

Anthropometry measures

Body mass was measured using a SECA 762 scale (SECA,
Germany) and height using a GPM anthropometer
(Siber-Hegner, Switzerland). After this, BMI was calcu-
lated with the Quetelet Index formula (BMI=bodymass
(kg) /height (m?%).*

Physical fitness measures
The Course-Navette test (a 20m Shuttle run test) was
used to assess cardiorespiratory fitness (CRF) as described
previously.”’ The maximum oxygen consumption (VO,
max, mL/kg/min) was estimated from the number of
laps performed by the test participants using the equation
reported by Leger et al (VO, max=31.025 + 3.238 X -
3.248 A+0.1536 A X, where X=running speed and A=age).
To measure upper limb strength, the participants
performed a handgrip strength test. Handgrip strength
was measured two times on each arm in a standing posi-
tion with the arms at the sides. Each participant was
asked to squeeze the grip with maximal strength or 3s
alternatively with right and left hands, with the elbow in
full extension with 1 min rest between the measurements
to avoid local muscle fatigue. The grip span of the dyna-
mometer was adjusted according to the hand size of the
adolescent. The maximum score in kilograms for each
hand was recorded.”’ A digital grip strength dynamom-
eter was used for this (TKK 5401; Takei Scientific Instru-
ments, Tokyo, Japan).

Psychological aspects measures

In order to assess the psychoeducational factors that
determine the propensity of sports accidents in school
children, the Sports Accident Propensity Scale (Escala
de Propension al Accidente Deporte, EPAD) was used. This
scale is composed of 27 items that describe variables
that condition the possibility of having a sports accident.
This questionnaire presents a Likert-type scale where 1
means ‘strongly disagree’ and 6 means ‘strongly agree’.
It includes items from five different factors: perceived
competence; sensation seeking; competitiveness; risk
taking and risk perception.'*

Patient and public involvement

Patients and/or the public were not involved in the
design, performance, reporting or dissemination plans of
this research.

Statistical analysis

The database for this research is available from the corre-
sponding author and are publicly available.”® Normality
analyses were performed using the Kolmogorov-Smirnov
test and Mauchly’s W-test for sphericity analysis. To estab-
lish differences between sexes, a t-test for independent
samples was used. The effect size was calculated with
Cohen’s coefficients. A value higher than 0.8 was consid-
ered a high effect, a value between 0.6 and 0.4 was consid-
ered a moderate effect, a value between 0.4 and 0.2 was
considered as a low-moderate effect and a value lower
than 0.2 was considered a low effect size.”® The following
was used to determine the variables to be included in the
stepwise multiple linear regression models. To analyse
whether there was a correlation between a categorical vari-
able and a continuous variable, Spearman’s correlation
statistic was used. Pearson’s correlation analysis was used
to analyse the correlation between continuous variables.
To analyse the association between categorical variables in
the 2x2 tables, Cramer’s V statistical test was applied: and
in the 2xn tables, the contingency coefficient, showing
the value of the statistic and the p-value. The maximum
expected value was 0.707, with r<0.3 indicating a low
association, a moderate association was defined as an r
value between 0.3 and 0.5, and a high association as r>0.5.
Stepwise multiple linear regression models were used to
predict each factor according to the variables. In the case
that a non-linear multiple regression model provided the
best explanation of the variance, as compared with the
multiple linear regression models, the best model associ-
ation between the dependent and independent variables
was explored with a curvilinear estimation. The multiple
mediation analysis, SPSS macro PROCESS (model 4),
was applied with two independent significant mediators
(SPSS, Chicago, IL, USA). A classical Baron and Kenny
step regression method was used.”* If the association
between dependent and independent variables disap-
peared after the mediation variable was included, the
mediation variable was considered as a complete medi-
ator. The statistical analyses were performed with the
IBM SPSS package (V.25.0). The significance level set at
p<0.05. In a complementary manner, a generalisability
analysis was carried out to verify that the estimated results
were reliable and generalisable, with the SAGT V.1.0
software.”

RESULTS
The baseline characteristics of the adolescents are shown
in table 1.Table 2 shows the data according to sex and the
analysis of differences.

Table 3 shows the linear regression of sex with the factors
from the questionnaire. It shows that sex significantly
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Table 1 Basic characteristics of the adolescents (n=317)
Variables Mean=SD/% (n)
Age (years old) 13.69+1.20
Sex
Male 48.58 (154)
Female 51.42 (163)
Height (cm) 161.38+8.91
Body mass (kg) 54.09+11.32
BMI (kg/m?) 20.63+3.71
VO, max (mL/kg/min) 20.86+4.80
Handgrip (kg) 23.90+6.81
EPAD scale
Factor 1. Perceived competence 28.73+9.37
Factor 2. Search for sensations 27.04+8.49
Factor 3. Competitiveness 13.71+5.21
Factor 4. Assumption of risk 11.54+5.21
Factor 5. Risk perception 10.86+4.75

%, percentage; BMI, body mass index; cm, centimetres; kg,
kilograms; mL, millilitre; N, sample; Vo, VO, max, maximum oxygen
uptake.

explained all the factors, although it only explained a
small percentage of the variance (from 1 to 5.7%).
When incorporating the rest of the variables into the
model (table 4), the stepwise multiple linear regres-
sion showed that the variables VO, max, handgrip
strength and age, explained most of the factor values.
Adolescents who presented a greater VO, max, greater
strength in the handgrip test and greater age showed
a higher score in factor 1 (perceived competence)

Table 3 Linear regression of each factor of EPAD scale by
sex

P Standardised

Variables R? value coefficients (f)
Factor 1. Perceived 0.06 <0.01 -0.24
competence

Factor 2. Search for 0.01 0.04 -0.20
sensations

Factor 3. Competitiveness  0.04 <0.01 -0.20

Factor 4. Assumption of risk 0.02 0.02 -0.14

Factor 5. Risk perception 0.03 0.01 -0.15

and factor 3 (competitiveness). In relation to factor 2
(sensation seeking), higher scores were associated with
better VO, max and a greater strength in the handgrip
test. The students who were younger and had a higher
level of strength in the handgrip test showed a higher
assumption of risk and a lower risk perception (factors
4 and b).

The stepwise multiple linear regression analysis did
not include sex. When the association between sex and
the variables included in the model (handgrip strength
and VO, max) was verified by means of a correlation, we
proceeded to the mediation study. The mediation anal-
ysis with two mediation variables (handgrip strength and
VO, max) showed a significant and indirect effect. When
handgrip strength and VO, max were included in the
equations, the association between sex and each factor
was no longer significant (figure 1).

Finally, the analysis of generalisability (online supple-
mental files 4,5) shows in the first design, a generalisability
coefficient of 0.902. This result shows the high reliability

Table 2 Analysis of gender differences

Mean
Male (n=154) Female (n=163) Diff+SD Diff Effect

Variables Mean+SD Mean+SD Mean+SD 95% Cl F P value size
Age (years old) 13.73+1.21 13.66+1.19 0.07+0.13 -0.19t00.32 1.28 0.61 0.06
Height (cm) 162.61+9.86 160.23+7.72 2.38+0.98 0.44t04.33 7.63 0.02 0.27
Body mass (kg) 54.41+10.61 53.91+12.03 0.70+0.50 1.27t0o -2.01 3.00 0.70 0.04
BMI (kg/m?) 20.40+3.51 20.88+3.92 -0.48+0.04 -1.30t00.34 2.19 0.25 0.13
VO, max (mL/kg/min) 21.76+4.44 20.03+4.98 1.73+0.55 0.64t02.82 0.32 <0.01 0.37
Handgrip (kg) 25.66+7.70 22.12+5.31 3.54+0.74 2.09t05.00 19.66 <0.01 0.54
EPAD scale

Factor 1. Perceived competence 30.99+9.03 26.53+9.22 4.46+1.03 2431t06.50 0.02 <0.01 0.49

Factor 2. Search for sensations ~ 28.08+8.67 26.06+8.24 2.02+0.96 0.13t03.91 0.46 0.04 0.24

Factor 3. Competitiveness 14.70+5.03 12.76+5.23 1.95+0.58 0.80to 3.09 0.09 <0.01 0.38

Factor 4. Assumption of risk 12.25+5.53 10.84+4.81 1.41+£0.59 0.26to2.57 3.05 0.02 0.27

Factor 5. Risk perception 11.59+4.71 10.14+4.70 1.02+0.42 0.19t0o 1.85 0.07 0.02 0.31

%, percentage; BMI, body mass index; cm, centimetres; Diff, differences; kg, kilograms; mL, millilitre; N, sample; Vo, max, maximum oxygen

uptake.
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Table 4 Stepwise multiple linear regression analysis of the relationship of each factor of the EPAD scale with independent

variables

Included independent

Dependent variable R? P value variables B P value
Factor 1. Perceived competence Model 1 0.18 <0.01 VO, max 0.42 <0.01
Model 2 0.34 <0.01 VO, max 0.82 <0.01
Age 0.57 <0.01
Model 3 0.37 <0.01 VO, max 0.71 <0.01
Age 0.42 <0.01
Factor 2. Search for sensations Handgrip 0.19 <0.01
Model 1 0.06 <0.01 VO, max 0.24 <0.01
Model 2 0.11 <0.01 VO, max 0.24 <0.01
Handgrip 0.22 <0.01
Factor 3. Competitiveness Model 1 0.06 <0.01 Handgrip 0.25 <0.01
Model 2 0.11 <0.01 Handgrip 0.24 <0.01
VO, max 0.21 <0.01
Model 3 0.15 <0.01 Handgrip 0.16 0.13
VO, max 0.45 <0.01
Age 0.34 <0.01
Factor 4. Assumption of risk Model 1 0.08 <0.01 Handgrip 0.29 <0.01
Model 2 0.10 <0.01 Handgrip 0.34 <0.01
Age -0.14 0.03
Factor 5. Risk perception Model 1 0.05 <0.01 Handgrip 0.22 <0.01
Model 2 0.06 <0.01 Handgrip 0.27 <0.01
Age -0.13 0.04

B, standardised coefficients.

of the test. In addition, the percentage of variance (see
online supplemental file 5) was found to be high.

DISCUSSION

The aim of this study was to examine the associations
of sex, age and physical fitness components, especially
CRF and muscular strength, with indicators relative to
the risk scale, such as perceived competence, search for
sensations, competitiveness, assumption of risk and risk
perception in sports of youth/adolescents, in order to
prevent sports accident.

With regard to the influence of sex on the indicators
related to risk propensity, men had a statistically signif-
icant higher propensity in all the dimensions of the
EPAD scale analysed as compared with the women, as in a
previous study,'* in which this variable was highlighted as
one of the determinants of risk behaviour.”® Specifically,
in relation to perceived competence, adolescents with a
high estimation of their abilities would be more likely to
adopt risky behaviours, as compared with others with a
low estimation,'” with this being higher in men in almost
all related studies,” ** °"%! although Kontos'® found no
sex differences in self-perceived ability. In this regard,
men tend to overestimate their competence while the

opposite is true for women,” a fact that is also reflected
during childhood, where overestimation of one’s physical
abilities represents a risk factor for everyday injuries, with
boys being more at risk than girls.”” Regarding sensation
seeking, the present research coincided with other studies
in highlighting higher values in men,'* 2 %7 which was
also accentuated with age.” ® %

These differences may be driven by both biological and
socialisation factors.” Those with lower levels of sensation
seeking try to avoid taking risks,” so in this case, women
may be less predisposed. In this regard, previous research
highlights that boys more often attribute their injuries
to bad luck, leading them to experience repetitive inju-
ries, while girls attribute injuries to their own behaviours,
causing them to alter their behaviour in future situations
to avoid them.”®” In relation to competitiveness and the
influence of gender, the level was higher in men than in
women, with results similar to previous studies.'’ ™ o7
The results referring to risk-taking showed higher values
in males,'® 1737 and these differences may increase when
considering physical skills.”” This could be due to gender-
specific sport socialisation, with females focusing their
training on skill development, and males on strength
development, physical preparation and aggressiveness.71 7
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Factor 1 Factor 2
d Perceived d Search for
Sex Competence Sex sensations
HG HG
Vo2max bl a Vo2max bl
cl Perceived cl Search for
Sex Competence Sex sensations

*=p<0.05; al=-3.952+0.796*; a2=-1.883+0.589*%;
b1=0.471+0.069*; b2=0.791+0.098*; c1=-0.791+0.988; d= -
4.07311.091%*; Direct effect=-0,7911+0.9888; Indirect effect
a=-1.861+0.451*; Indirect effect b=-1.491+0.516*

*=p<0.05; al=-3.938+0.790*; a2=-1.923+0.589*%;
b1=0.266+0.0722*; b2=0.419+0.1011*; c1=0.420+1.015; d=-
2.022+0.959*; Direct effect=0.420£1.015; Indirect effect a=-
1.049+0.344; Indirect effect b=-0.758+0.304

Factor 3 Factor 4
g compatt d Assumption
Sex ompetitiveness Sex of risk
HG HG
Vo2max bl Vo2max b1
a N cl Assumption
C t
Sex ompetitiveness Sex of risk

*=p<0.05; a1=-3.749+0.793*; a2=-1.761+0.560*;
b1=0.203+0.0436*; b2=0.127+0.062*; c1=-0.323+0.620; d=-
1.308+0.610%*; Direct effect=-0.323+0.620; Indirect effect a=-

0.761£0.213*; Indirect effect b=-0224+0.137

*=p<0.05; a1=-3.763+0.7957*; a2=-1.850+0.558*;
b1=0.154+0.043*; b2=0.020+0.061*; c1=-0.868+0.613; d=-
1.831+0.600*; Direct effect=0.868+0.613; Indirect effect a=-

0.579+0.194*; Indirect effect b=-0.383+0.160*

Factor 5
s d Risk
ex perception
HG
a Vo2max bl
a
Sex cl Risk
perception

*=p<0.05; al=-3.77810.790%; a2=-1.748+0.560%*;
b1=0.160+0.40%*; b2=0.147+0.056*; c1=-0.410+0.566; d=-
1.271+0.554*; Direct effect=-0.410+0.566; Indirect effect a=-

0.604+0.214; Indirect effect b=-0.257+0.163

Figure 1 Simple mediator effect of multiple mediators of two mediation variables.
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During adolescence, individuals are more susceptible to
risk-taking, and therefore, to injury, with the percentage
being higher in males.'” Moreover, at this stage, other
individual characteristics such as age, experience or
temperament™ ™ may influence children’s decision-
making and therefore participation in risky activities.
Finally, regarding risk perception, it was higher in females
than in males, as in previous research,'®'” although some
studies found no gender differences.* ™ The differences
found may be based on psychosocial factors associated
with the predominant male stereotype for boys in sports,
as girls are taught to be wary of risks and boys are taught
to accept them.” This is reflected in a greater male liking
for risky sports as compared with females.”* However, risk
perception is also affected by other internal factors such
as age, previous experiences, perceived competence, and
personality.*

Although most previous research focused on sex as
a predictor of risk propensity, in the present study, a
multiple regression analysis highlighted a significant
indirect effect of other mediating variables (VO, max,
handgrip strength and age), which explained most of the
factors analysed. However, this may be due to biological
sex differences during adolescence, which may influ-
ence young people’s perceptions and behaviours,” with
significantly higher VO, max’® and handgrip strength
values detected in males. More specifically, higher values
of VO, max, handgrip strength and an older age, were
related to higher perceived competence and greater
competitiveness. In relation to sensation seeking, higher
values were associated with better results in the VO, max
value and handgrip strength test. Finally, younger adoles-
cents with a higher strength in the handgrip test showed
higher risk-taking and lower risk perception values. VO,
max levels may therefore positively influence optimism,
which plays an important role in self-regulation and adap-
tive behaviour in children and adolescents,”” with higher
VO, max values being associated with a greater perceived
competence.” "

Regarding handgrip strength, as a variable related
to muscular strength, the results followed the line
of previous benchmark research, in which muscular
strength was associated to a higher self-esteem,” *® 7 self-
perception,? optimism’ and perceived competence.”®
This is especially relevant during the adolescence, with
substantial differences in the development and attain-
ment of strength, agility and motor skills concomitant
with variations in body size.*

Finally, age emerged as a predictor of perceived
competence, competitiveness, risk-taking and risk
perception. This evidence may be based on a possible
direct relationship between biological factors, such as
age and body size and risk behaviours in young athletes
and adolescents,'” with certain sociodemographic vari-
ables such as age being among determinants of risk
behaviour’® ® and the detection of an increase in risk
behaviours at ages 12-17 years old,'” detecting within
this stage that 15-year-olds show better inhibitory

control than 12-year-olds, while 17-year-olds show a
better perspective than younger adolescents.” In this
regard, Lépez-Araujo and Osca® indicated that young
people were characterised by underestimating the possi-
bility of suffering certain risks, did not perceive them
holistically, detected them more slowly, and tended to
overestimate their skills.

Regarding risk-taking, Kern et af** found that among
skateboarders, age was one of the significant explanatory
variables, with young people being more likely to take risks
than adults, as there was a sense of invincibility and greater
impulsivity in youth than in adults. This could be condi-
tioned by hormonal influences, in particular the increase
in testosterone and oestradiol during adolescence, which
are associated with an impulsive personality, increased
risk-taking behaviour and impulsive personality.”” The
results obtained in several investigations are in line with
the highlighted age-related differences in risk perception
in sports, which makes adolescents more likely to take
risks than adults.”* ™" At these ages, participants in school
sport activities, depending on their perception of risk, will
decide whether or not to take the risk, which is a relevant
factor in explaining how they cope in these situations and
a topic to be considered in the safety of the PE lessons.'”
Therefore, education for safety in sports should aim at
ensuring that children know how to identify sources of
risk, that they acquire an adjusted perception of the level
of risk associated with it, and that they develop strategies
to avoid them.* Furthermore, some studies highlight the
idea that as children become older, their perception of
their own motor competence becomes more accurate,
and they therefore tend to have a more realistic estimate
of their abilities.*”” In addition, fear caused by natural
inhibition dependent on age and maturational stage is
reduced as the child experiences a motivating emotion
and learns to master appropriate challenges.* However,
Kontos'” and De Meester ¢t al indicated no significant
differences in the perception of risk of injury in sports
according to age. Similarly, the period from late child-
hood to adolescence is characterised by multiple physical,
psychological and social changes,* with age influencing
physical fitness, and with all the fitness components
expected to improve from childhood to adolescence,” !
in particular, VO, max.”

With regard to the conclusions reached in accordance
with the objectives of the present research, men have a
higher propensity towards risk in all the variables analysed.
However, sex was not found to be an explanatory factor
for risk propensity when including VO, max, handgrip
strength and age, which explains most of the factors anal-
ysed. In particular, a higher VO, max, a higher handgrip
strength and being older showed higher scores in factor 1
(perceived competence) and factor 3 (competitiveness).
In relation to factor 2 (sensation seeking), higher scores
were associated with better VO, max and higher handgrip
strength. Younger students with a higher level of strength
in the handgrip test showed a higher assumption and a
lower risk perception (factors 4 and 5).
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However, there are other sources of variation, in addi-
tion to those studied in this research, which are closely
related to the aforementioned constructs, and which
should also be taken into account when preventing
sports accidents. One of them is the type of sport prac-
tised, finding that those who choose to practice risky
sports have higher levels of competitiveness, lower risk
perception and greater sensation seeking.”* *° Another
factor to take into account is the personality of the
subject. In this respect, previous research has associated
a personality with low conscientiousness, low agreeable-
ness, less cooperative and high neuroticism with higher
risk-taking and participation in risky sports.”® *1% In
addition, emotion dysregulation was also associated with
increased risk-taking.'”" ' Finally, situational factors
such as the influence of the group or the time urgency of
the situation may distort the perception of the objectivity
of the risk,15 103 55 well as the subject’s previous successful
experiences, reducing perceived risk and increasing
risk-taking.”®

This study is not without limitations. The cross-sectional
design of this study is one of the first limitations that does
not allow establishing causal relationships; thus, longitu-
dinal studies are necessary. In addition, the method used
to assess CRF was the Course-Navette test. Although this
method is used in most studies, and is valid and reliable
for children and adolescents,“”O this is an indirect method
with limitations in its interpretation. The importance of
the results obtained in the present research lies in the
fact that a positive relationship between risk behaviours
and injuries was found,"” so it is necessary to investigate
the variables that can influence them in order to prevent
injuries during adolescence. In this regard, health-
related fitness was the strongest predictor of future phys-
ical activity in the transition from primary to secondary
school,'” and given its relevance, its analysis as a possible
predictor variable of risk behaviours is warranted.

CONCLUSIONS
This study mainly highlights the potential benefits of
muscular strength (handgrip) in all indicators of the risk
perception scale, the CRF (VO, max) in three out of five
components of the risk scale (ie, perceived competence,
search for sensations and competitiveness), and the vari-
able of age in all the factors, except for sensation seeking.
Therefore, it is essential to carry out actions aimed at
the entire education community to raise awareness about
the possible contingencies caused by poor planning, as
well as training and awareness of good practices regarding
the use of sports materials and equipment.7
Some strategies for the future could be as follows:
» To plan this work as a longitudinal study.
» To use go to another assess CRF assessment test to
compare with the Course-Navette.
» To compare the results obtained which other risk
perception tests.

» It is important to contact health centres to analyse
the type of paediatric injuries and compare them with
results from other countries.

» To conduct a pilot study on the analysis of children’s
injuries during one school year in different primary
schools.

Acknowledgements The authors would like to thank the indispensable
collaboration of the students and teachers of Physical Education from the
Secondary School IES Dr Pedro Guilllen and IES José Luis Castillo Puche. Thanks
also to all the volunteers who helped with the data collection.

Contributors NG-G conceptualised. NG-G, MG-T and AMG-G designed the study.
NG-G carried out the statistical analysis. NG-G and RV-C recruited the participants.
NG-G, RV-C, MJM-A, AS-M and AMG-G collected the data. NG-G, AMG-G and

RV-C organised the database. NG-G, RV-C, MJM-A, MG-T, AS-M and AMG-G

wrote the first manuscript draft, the final manuscript draft, conducted the English
proofreading and reviewed and edited the final version of the manuscript. NG-G

is responsible for the overall content as guarantor. All authors contributed to the
manuscript revision and approved the final version.

Funding This research was supported by two grant Research Support Plans
from the Universidad Catélica de Murcia (Spain), named ‘H2PE: Promoting
cardiometabolic health by 2 HIIT protocol, twice a week at Physical Education’
(code: PMAFI-11/19); and named ‘New technologies as tools for the promotion of
health in schoolchildren of Compulsory Secondary Education of the CARM: effects
of sports technology applications on the physical and psychological health of
adolescents’ (code: PMAFI-11/21).

Competing interests None declared.

Patient and public involvement Patients and/or the public were involved in the
design, or conduct, or reporting or dissemination plans of this research. Refer to the
Methods section for further details.

Patient consent for publication Consent obtained from parent(s)/guardian(s).

Ethics approval This study involves human participants and was approved by
Ethics Committee of the Catholic University of Murcia (CE061914). Participants gave
informed consent to participate in the study before taking part.

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement Data are available in a public, open access repository.
Technical appendix, statistical code and data set available from the Dryad
repository, DOI: https://doi.org/10.5061/dryad.v9s4mw70v.

Supplemental material This content has been supplied by the author(s). It has
not been vetted by BMJ Publishing Group Limited (BMJ) and may not have been
peer-reviewed. Any opinions or recommendations discussed are solely those

of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and
responsibility arising from any reliance placed on the content. Where the content
includes any translated material, BMJ does not warrant the accuracy and reliability
of the translations (including but not limited to local regulations, clinical guidelines,
terminology, drug names and drug dosages), and is not responsible for any error
and/or omissions arising from translation and adaptation or otherwise.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iDs
Raquel Vaquero-Cristobal http://orcid.org/0000-0003-2708-4817
Antonio Soler-Marin http://orcid.org/0000-0002-1843-4005

REFERENCES
1 Ortega FB, Silventoinen K, Tynelius P, et al. Muscular strength in
male adolescents and premature death: cohort study of one million
participants. BMJ 2012;345:e7279.
2 Smith JJ, Eather N, Morgan PJ, et al. The health benefits of
muscular fitness for children and adolescents: A systematic review
and meta-analysis. Sports Med 2014;44:1209-23.

8 Gonzalez-Galvez N, et al. BMJ Open 2023;13:€071995. doi:10.1136/bmjopen-2023-071995


https://doi.org/10.5061/dryad.v9s4mw70v
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0003-2708-4817
http://orcid.org/0000-0002-1843-4005
http://dx.doi.org/10.1136/bmj.e7279
http://dx.doi.org/10.1007/s40279-014-0196-4

3

20

21

22

23

24

25

26

27

28

Prochnow T, Delgado H, Patterson MS, et al. Social network
analysis in child and adolescent physical activity research: A
systematic literature review. J Phys Act Health 2020;17:250-60.
Magaz-Gonzalez AM, Garcia-Tascén M. La Seguridad Deportiva

a debate Il. Madrid: Dykinson. In: Magaz-GonzalezAM, Flores-
Allende G, Garcia-Tascon M, eds. Factores que afectan y agentes
implicados en la seguridad deportiva. 2022: 87-10.

Diaz-Pereira M, Buceta J, Maria A. Situaciones Estresantes

Y Vulnerabilidad a Las Lesiones Deportivas: UN Estudio con
Deportistas de Equipo. Revista de Psicologia Del Deporte 2009;13.
Roldan Vendrell C. Manual de Seguridad en los Centros Educativos.
Andalucia: Consejeria de Educacioén y Ciencia. Junta de Andalucia,
2002.

Macia MJ, Gallardo AM, Sanchez J, et al. Andlisis de la Seguridad
del Equipamiento Deportivo en Educacién Secundaria Obligatoria.
Apunts 2020:67-57.

Magaz-Gonzéalez AM. La Seguridad Deportiva a debate. Madrid:
Dykinson. In: Magaz-Gonzalez AM, Alias A, Jaenes JC, eds.

Perspectivas de tratamiento de la seguridad deportiva. 2020: 13-30.

Meyerber M, Fraisse B, Dhalluin T, et al. Trampoline injuries
compared with other child activities. Arch Pediatr 2019;26:282-4.
Latorre Roman PA, Pantoja Vallejo A. Disefio Y Validacién de UN
Cuestionario de Propensién al Accidente Deportivo: (PAD-22). CPD
2013;13:51-62.

Ministerio de Sanidad y Consumo. Instituto Nacional de Consumo.
In: Programa de prevencidn de lesiones: Red de deteccion de
accidentes domeésticos y de ocio. 2008.

O’Toole RV, Andersen RC, Vesnovsky O, et al. Are locking screws
advantageous with plate fixation of Humeral shaft fractures? A
Biomechanical analysis of synthetic and Cadaveric bone. J Orthop
Trauma 2008;22:709-15.

O’Connor S, Whyte E, Chéilleachair NN. n.d. Sport and recreation
musculoskeletal injuries in Irish primary school children.
Latorre-Roman PA, Camara-Pérez JC, Pantoja-Vallejo A, et al.
Factores Psicoeducativos que Determinan La Propensién al
Accidente Deportivo en Escolares: Disefio Y Validaciéon de UN
Cuestionario de Evaluacién. Analesps 2013;29.

Latorre PAet al. Aspectos Comportamentales Y de Personalidad
que Pueden Determinar La Propensién al Accidente Deportivo en
Escolares. In: Garcia-Tascén M, Magaz-Gonzéalez AM, Alias A, eds.
La Seguridad Deportiva a Debate. Madrid: Dykinson, 2020: 153-68.
Available: https://www.dykinson.com/libros/la-seguridad-deportiva-
a-debate/9788413246895/ [accessed 14 Dec 2022].

Kontos AP. Perceived risk, risk taking, estimation of ability and
injury among adolescent sport participants. J Pediatr Psychol
2004;29:447-55.

Kontos AP. The effects of perceived risk of injury, risk-taking
Behavious, and body size on injury in youth sport. 2000.

Gentile A, Boca S, Giammusso I. You play like a woman!’ effects of
gender stereotype threat on women'’s performance in physical and
sport activities: A meta-analysis. Psychology of Sport and Exercise
2018;39:95-103.

Influence of gender on the tactical skill and motivational aspects in
invasion sports in physical education. CCD 2019;14:93-105.

Corr M, McSharry J, Murtagh EM. Adolescent girls’ perceptions of
physical activity: A systematic review of qualitative studies. Am J
Health Promot 2019;33:806-19.

Grandmontagne A, Ruiz de Azla S, Liberal |. Propiedades
Psicométricas de UN Nuevo Cuestionario para La Medida del
Autoconcepto Fisico. Revista de Psicologia Del Deporte 2004;13.
Luis-de Cos G, Arribas-Galarraga S, Luis-de Cos |, et al. Motor
competence, commitment, and anxiety in girls during physical
education classes. Retos 2019:231-8.

De Meester A, Barnett LM, Brian A, et al. The relationship between
actual and perceived motor competence in children, adolescents
and young adults: A systematic review and meta-analysis. Sports
Med 2020;50:2001-49.

Babi Lladds J, Inglés Yuba E, Cumellas Ruiz L, et al. El Perfil de
Los Corredores Y su Propension al Accidente Deportivo. Revista
Internacional de Medicina y Ciencias de La Actividad Fisica y Del
Deporte 2018;18:723.

Lloyd RS, Faigenbaum AD, Stone MH, et al. Position statement on
youth resistance training: the 2014 International consensus. Br J
Sports Med 2014;48:498-505.

Klinar P, Burnik S, Kajtna T. Personality and sensation seeking in
high-risk sports. Acta Gymnica 2017;47:41-8.

Zuckerman M. Sensation seeking and risky behavior. Washington:
American Psychological Association, 2007.

Machado TS, Serrano JM, Silveira PL, et al. La Busqueda

de Sensaciones en Paracaidistas Portugueses. Retos
2022;44:1073-81.

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

Guszkowska M, Botdak A. Sensation seeking in males involved in
recreational high risk sports. Biol Sport 2010;27:157-62.

Burnik S, Jug S, Kajtna T. Sensation seeking in Slovenian female
and male mountain climbers. Acta Universitatis Palackianae
Olomucensis 2009;38.

Libran E. Busqueda de Sensaciones. Psicothema, ISSN 0214-9915
2000;12:229-35.

Lavallée L, Flint F. The relationship of stress, competitive anxiety,
mood state, and social support to athletic injury. J Athl Train
1996;31:296-9.

Houston JM, Harris PB, Moore R, et al. Competitiveness among
Japanese, Chinese, and American undergraduate students. Psychol
Rep 2005;97:205-12.

Jones JW, Neuman G, Altmann R, et al. Development of the
sports performance inventory: A psychological measure of athletic
potential. J Bus Psychol 2001;15:491-503.

Remor E. Propuesta de UN Cuestionario Breve para La Evaluacién
de la Competitividad en EI Ambito Deportivo: Competitividad-10.
Revista de Psicologia Del Deporte 2007;16:167-83.

Horvath P, Zuckerman M. Sensation seeking, risk appraisal,

and risky behavior. Personality and Individual Differences
1993;14:41-52.

Byrnes JP, Miller DC, Schafer WD. Gender differences in risk taking:
A meta-analysis. Psychological Bulletin 1999;125:367-83.
Morrongiello BA, Rennie H. Why do boys engage in more risk taking
than girls? the role of Attributions, beliefs, and risk appraisals.

J Pediatr Psychol 1998;23:33-43.

Hillier LM, Morrongiello BA. Age and gender differences in
school-age children’s appraisals of injury risk. J Pediatr Psychol
1998;23:229-38.

Latorre Roman PA, Camara Pérez JC, Pantoja Vallejo A. Effects

of an education program for safety in sport in secondary school
students. Retos 2015:5-8.

DiLillo D, Potts R, Himes S. Predictors of children’s risk appraisals.
Journal of Applied Developmental Psychology 1998;19:415-27.
Ajcardi R, Therme P. Sensation seeking, affective profile, and
sports behavior in the prediction of risk. Int J Sport Psychol
2008;39:356-72.

Gaziantep University, School of Physical Education and Sports,
Gaziantep, Turkey, Gurer B, Yildiz ME, et al. Investigation of sport
rock climbers’ Handgrip strength. Jbe 2015;11:55-71.

Little H. Children’s Risk-Taking behaviour: implications for early
childhood policy and practice. International Journal of Early Years
Education 2006;14:141-54.

Hansen Sandseter EB. Categorising risky play—how can we identify
Risk-Taking in children’s play European Early Childhood Education
Research Journal 2007;15:237-52.

Jernbro C, Bonander C, Beckman L. The association between
disability and unintentional injuries among adolescents in a general
education setting: evidence from a Swedish population-based
school survey. Disabil Health J 2020;13:100841.

Finch C. A new framework for research leading to sports injury
prevention. J Sci Med Sport 2006;9:3-9;

Gonzalez-Galvez N, Ribeiro J, Mota J. Metabolic syndrome

and cardiorespiratory fitness in children and adolescents:

the role of obesity as a mediator. J Pediatr Endocrinol Metab
2021;34:1031-9.

Cole TJ, Donnet ML, Stanfield JP. Weight-for-height indices to
assess nutritional status—a new index on a slide-rule. Am J Clin
Nutr 1981;34:1935-43.

Léger LA, Mercier D, Gadoury C, et al. The multistage 20 metre
shuttle run test for aerobic fitness. J Sports Sci 1988;6:93-101.
Ruiz JR, Espafia-Romero V, Ortega FB, et al. Hand span influences
optimal grip span in male and female teenagers. The Journal of
Hand Surgery 2006;31:1367-72.

Gonzalez-Galvez N. Data from: the influence of physical fitness
components on personality factors and risk perception of children
and adolescents: a cross sectional study. Dryad Digital Repository
2022.

Cohen J. statistical power analysis for the behavioral Sciences. In:
Routledge. 2013.

Baron RM, Kenny DA. The moderator-mediator variable distinction
in social psychological research: conceptual, strategic, and
statistical considerations. J Pers Soc Psychol 1986;51:1173-82.
Hernandez Mendo A, Villasefior A, Pastrana Brincones J,

et al. SAGT: new software for Generalizability analysis. Revista
Iberoamericana de Psicologia Del Ejercicio y El Deporte
2016;11:77-89.

Morrongiello BA, Lasenby-Lessard J. Psychological determinants
of risk taking by children: an integrative model and implications for
interventions. Inj Prev 2007;13:20-5.

Gonzalez-Galvez N, et al. BMJ Open 2023;13:€071995. doi:10.1136/bmjopen-2023-071995


http://dx.doi.org/10.1123/jpah.2019-0350
http://dx.doi.org/10.2307/j.ctv2gz3wm1
http://dx.doi.org/10.2307/j.ctv2gz3wm1
http://dx.doi.org/10.5672/apunts.2014-0983.es.(2020/4).142.08
http://dx.doi.org/10.1016/j.arcped.2019.05.008
http://dx.doi.org/10.4321/S1578-84232013000100006
http://dx.doi.org/10.1097/BOT.0b013e31818df8cb
http://dx.doi.org/10.1097/BOT.0b013e31818df8cb
http://dx.doi.org/10.6018/analesps.29.2.151471
https://www.dykinson.com/libros/la-seguridad-deportiva-a-debate/9788413246895/
https://www.dykinson.com/libros/la-seguridad-deportiva-a-debate/9788413246895/
http://dx.doi.org/10.1093/jpepsy/jsh048
http://dx.doi.org/10.1016/j.psychsport.2018.07.013
http://dx.doi.org/10.12800/ccd.v14i41.1269
http://dx.doi.org/10.1177/0890117118818747
http://dx.doi.org/10.1177/0890117118818747
http://dx.doi.org/10.1007/s40279-020-01336-2
http://dx.doi.org/10.1007/s40279-020-01336-2
http://dx.doi.org/10.1136/bjsports-2013-092952
http://dx.doi.org/10.1136/bjsports-2013-092952
http://dx.doi.org/10.5507/ag.2017.005
http://dx.doi.org/10.1037/11555-000
http://dx.doi.org/10.47197/retos.v44i0.91464
http://dx.doi.org/10.5604/20831862.919331
http://dx.doi.org/16558413
http://dx.doi.org/10.2466/pr0.97.1.205-212
http://dx.doi.org/10.2466/pr0.97.1.205-212
http://dx.doi.org/10.1016/0191-8869(93)90173-Z
http://dx.doi.org/10.1037/0033-2909.125.3.367
http://dx.doi.org/10.1093/jpepsy/23.1.33
http://dx.doi.org/10.1093/jpepsy/23.1.33
http://dx.doi.org/10.1093/jpepsy/23.4.229
http://dx.doi.org/10.1016/S0193-3973(99)80048-3
http://dx.doi.org/10.4127/jbe.2015.0092
http://dx.doi.org/10.1080/09669760600661427
http://dx.doi.org/10.1080/09669760600661427
http://dx.doi.org/10.1080/13502930701321733
http://dx.doi.org/10.1080/13502930701321733
http://dx.doi.org/10.1016/j.dhjo.2019.100841
http://dx.doi.org/10.1016/j.jsams.2006.02.009
http://dx.doi.org/10.1515/jpem-2020-0640
http://dx.doi.org/10.1093/ajcn/34.9.1935
http://dx.doi.org/10.1093/ajcn/34.9.1935
http://dx.doi.org/10.1080/02640418808729800
http://dx.doi.org/10.1016/j.jhsa.2006.06.014
http://dx.doi.org/10.1016/j.jhsa.2006.06.014
http://dx.doi.org/10.5061/dryad.v9s4mw70v
http://dx.doi.org/10.4324/9780203771587
http://dx.doi.org/10.1037//0022-3514.51.6.1173
http://dx.doi.org/10.1136/ip.2005.011296

57 Marsh HW, Martin AJ, Jackson S. Introducing a short version of the 81 Schnell A, Mayer J, Diehl K, et al. Giving everything for athletic
physical self description questionnaire: new strategies, short-form success! — sports-specific risk acceptance of elite adolescent
evaluative criteria, and applications of factor analyses. J Sport athletes. Psychology of Sport and Exercise 2014;15:165-72.

Exerc Psychol 2010;32:438-82. 82 Garcia Tascon M, Magaz Gonzalez AM, Alias Garcia A, et al. La

58 Balsalobre FJB, Sanchez GFL, Suarez AD. Relationships between seguridad deportiva a debate. Madrid: Dykinson, 2020.
physical fithess and physical self-concept in Spanish adolescents. 83 Lopez-Araljo B, Segovia A. Factores Explicativos de la
Procedia - Social and Behavioral Sciences 2014;132:343-50. Accidentabilidad en Jovenes: UN Andlisis de la Investigacion.

59 Carroll B, Loumidis J. Childrenis perceived competence and Revista de Estudios de Juventud, ISSN 2007;79:75.
enjoyment in physical education and physical activity outside 84 Kern L, Geneau A, Laforest S, et al. Risk perception and risk-taking
school. European Physical Education Review 2001;7:24-43. among Skateboarders. Safety Science 2014;62:370-5.

60 Hellin Gomez P, Moreno Murcia JA, Rodriguez Garcia PL. Relacion 85 Peper JS, Braams BR, Blankenstein NE, et al. Development of
de la Competencia Motriz Percibida con La Practica Fisico- Multifaceted risk taking and the relations to sex steroid hormones:
Deportiva. Revista de Psicologia Del Deporte 2006;15:219-31. A longitudinal study. Child Dev 2018;89:1887-907.

61 Moreno JA, Moreno R, Cervellé E. Relacion del Autoconcepto 86 Latorre Roman PA, Pantoja Vallejo A. Design and validation of a
Fisico con Las Conductas de Consumo de alcohol Y Tabaco en scale of perception of risk in school Fisico-Deportivas activities.
Adolescentes. Adicciones 2009;21:147. Retos 2015:25-9.

62 Pesce C, Masci |, Marchetti R, et al. When children’s perceived and 87 Robinson LE, Stodden DF, Barnett LM, et al. Motor competence
actual motor competence mismatch: sport participation and gender and its effect on positive developmental Trajectories of health.
differences. J Mot Learn Dev 2018;6:S440-60. Sports Med 2015;45:1273-84.

63 Plumert JM. Relations between children’s overestimation of 88 Sandseter EBH, Kennair LEO. Children’s risky play from an
their physical abilities and accident proneness. Developmental evolutionary perspective: the anti-Phobic effects of thrilling
Psychology 1995;31:866-76. experiences. Evol Psychol 2011;9:257-84.

64 Schroth ML. A comparison of sensation seeking among different 89 Pate RR, Dowda M, Dishman RK, et al. Change in children's
groups of athletes and Nonathletes. Personality and Individual physical activity: predictors in the transition from elementary to
Differences 1995;18:219-22. middle school. Am J Prev Med 2019;56:e65-73.

65 Reio TG, Choi N. Novelty seeking in adulthood: increases 90 Santos R, Mota J, Santos DA, et al. Physical fitness Percentiles for
accompany decline. J Genet Psychol 2004;165:119-33. Portuguese children and adolescents aged 10-18 years. J Sports

66 Hartman ML, Rawson HE. Differences in and correlates of sensation Sci 2014;32:1510-8.
seeking in male and female athletes and Nonathletes. Personality 91 Ortega FB, Artero EG, Ruiz JR, et al. Physical fitness levels among
and Individual Differences 1992;13:805-12. European adolescents: the HELENA study. Br J Sports Med

67 Franken RE, Hill R, Kierstead J. Sport interest as predicted by the 2011;45:20-9.
personality measures of competitiveness, mastery, Instrumentality, 92 Kemper HCG, Twisk JWR, van Mechelen W. Changes in aerobic
Expressivity, and sensation seeking. Personality and Individual fitness in boys and girls over a period of 25 years. data from the
Differences 1994;17:467-76. Amsterdam growth and health longitudinal study Revisited and

68 Comin Bertran E, Torrubia Beltri R, Mor Sancho J. Actitudes Y extended. Pediatr Exerc Sci 2013;25:524-35.

Consumo de alcohol, Tabaco Y Ejercicio en Escolares. Gaceta 93 Janz KF, Dawson JD, Mahoney LT. Tracking physical fitness and
Sanitaria 1998;12:255-62. physical activity from childhood to adolescence: the Muscatine

69 Johnson HD, Sholcosky D, Gabello K, et al. Sex differences in study. Med Sci Sports Exerc 2000;32:1250-7.
public Restroom Handwashing behavior associated with visual 94 McEwan D, Boudreau P, Curran T, et al. Personality traits of high-
behavior prompts. Percept Mot Skills 2003;97(3 Pt 1):805-10. risk sport participants: A meta-analysis. Journal of Research in

70 Schwebel DC, Barton BK. Contributions of multiple risk factors to Personality 2019;79:83-93.
child injury. J Pediatr Psychol 2005;30:553-61. 95 Latorre PA, Pantoja A. Design and validation of a propensity to

71 Moreno-Murcia JA, Belando N, Huéscar E, et al. Social support, sports accident questionnaire (PAD-22). Cuadernos de Psicologia
physical exercise and life satisfaction in women. Revista Del Deporte 2013;13:51-62.

Latinoamericana de Psicologia 2017;49:194-202. 96 Castanier C, Le Scanff C, Woodman T. Beyond sensation

72 Silva MC, Malina RM. Children and youth in organized sports. 2004. seeking: affect regulation as a framework for predicting risk-

73 Greening L, Stoppelbein L, Chandler CC, et al. Predictors of taking behaviors in high-risk sport. J Sport Exerc Psychol
children’s and adolescents. Journal of Pediatric Psychology 2010;32:731-8.
2005;30:425-35. 97 Barrett E, Martin P. Extreme: Why Some People Thrive at the Limits.

74 Latorre Roman PA, Camara Pérez JC, Pantoja Vallejo A. n.d. Oxford University Press, 2014.

Percepcion del Riesgo en Las Actividades Fisico Deportivas 98 Sobera A, Sobera M, Kleszyk K. Foot and ankle deformity in young
Escolares (risk and accident perception in sport and physical acrobatic and artistic gymnasts. Human Movement 2015;16.
activities in school). Retos:93-7. 99 Tok S. The big five personality traits and risky sport participation.

75 Harris MB, Miller KC. Gender and perceptions of danger. Sex Roles Soc Behav Pers 2011;39:1105-11.
2000;43:843-63. 100 Merritt CJ, Tharp IJ. Personality, self-efficacy and risk-taking

76 Flieh SM, Miguel-Berges ML, Huybrechts |, et al. Associations in Parkour (free-running). Psychology of Sport and Exercise
between food portion sizes, insulin resistance, Vo2 Max and 2013;14:608-11.
metabolic syndrome in European adolescents: the HELENA study. 101 Morrongiello BA, Stewart J, Pope K, et al. Exploring relations
Nutr Metab Cardiovasc Dis 2022;32:2061-73. between positive mood state and school-age children’s risk taking.

77 Lai JCL. Dispositional optimism buffers the impact of daily Hassles J Pediatr Psychol 2015;40:406-18.
on mental health in Chinese adolescents. Personality and Individual 102 Gambetti E, Giusberti F. Anger and everyday risk-taking decisions
Differences 2009;47:247-9. in children and adolescents. Personality and Individual Differences

78 Craft LL, Pfeiffer KA, Pivarnik JM. Predictors of physical 2016;90:342-6.
competence in adolescent girls. Journal of Youth and Adolescence 103 Fuster J, Elizalde B. Riesgo Y Actividades Fisicas en El Medio
2003;32:431-8. natural: UN Enfoque multidimensional. Apunts: Educacion Fisica y

79 Rodriguez-Ayllon M, Cadenas-Sanchez C, Esteban-Cornejo |, et al. Deportes 1995;41:94-107.

Physical fitness and psychological health in overweight/obese 104 Britton U, Issartel J, Symonds J, et al. What keeps them physically
children: A cross-sectional study from the Activebrains project. active? predicting physical activity, motor competence, health-
J Sci Med Sport 2018;21:179-84. related fitness, and perceived competence in Irish adolescents after

80 Malina RM, Beunen GP, Classens AL, et al. Fatness and physical the transition from primary to second-level school. Int J Environ Res
fitness of girls 7 to 17 years. Obes Res 1995;3:221-31. Public Health 2020;17:2874.

10 Gonzalez-Galvez N, et al. BMJ Open 2023;13:6071995. doi:10.1136/bmjopen-2023-071995


http://dx.doi.org/10.1123/jsep.32.4.438
http://dx.doi.org/10.1123/jsep.32.4.438
http://dx.doi.org/10.1016/j.sbspro.2014.04.320
http://dx.doi.org/10.1177/1356336X010071005
http://dx.doi.org/10.20882/adicciones.242
http://dx.doi.org/10.1123/jmld.2016-0081
http://dx.doi.org/10.1037/0012-1649.31.5.866
http://dx.doi.org/10.1037/0012-1649.31.5.866
http://dx.doi.org/10.1016/0191-8869(94)00144-H
http://dx.doi.org/10.1016/0191-8869(94)00144-H
http://dx.doi.org/10.3200/GNTP.165.2.119-133
http://dx.doi.org/10.1016/0191-8869(92)90054-S
http://dx.doi.org/10.1016/0191-8869(92)90054-S
http://dx.doi.org/10.1016/0191-8869(94)90084-1
http://dx.doi.org/10.1016/0191-8869(94)90084-1
http://dx.doi.org/10.1016/S0213-9111(98)76481-7
http://dx.doi.org/10.1016/S0213-9111(98)76481-7
http://dx.doi.org/10.2466/pms.2003.97.3.805
http://dx.doi.org/10.1093/jpepsy/jsi042
http://dx.doi.org/10.1016/j.rlp.2016.08.002
http://dx.doi.org/10.1016/j.rlp.2016.08.002
http://dx.doi.org/10.1093/jpepsy/jsi066
http://dx.doi.org/10.47197/retos.v0i27.34354
http://dx.doi.org/10.1023/A:1011036905770
http://dx.doi.org/10.1016/j.numecd.2022.05.017
http://dx.doi.org/10.1016/j.paid.2009.03.007
http://dx.doi.org/10.1016/j.paid.2009.03.007
http://dx.doi.org/10.1023/A:1025986318306
http://dx.doi.org/10.1016/j.jsams.2017.09.019
http://dx.doi.org/10.1016/j.jsams.2017.09.019
http://dx.doi.org/10.1002/j.1550-8528.1995.tb00142.x
http://dx.doi.org/10.1016/j.psychsport.2013.10.012
http://dx.doi.org/10.1016/j.ssci.2013.08.009
http://dx.doi.org/10.1111/cdev.13063
http://dx.doi.org/10.1007/s40279-015-0351-6
http://dx.doi.org/22947972
http://dx.doi.org/10.1016/j.amepre.2018.10.012
http://dx.doi.org/10.1080/02640414.2014.906046
http://dx.doi.org/10.1080/02640414.2014.906046
http://dx.doi.org/10.1136/bjsm.2009.062679
http://dx.doi.org/10.1123/pes.25.4.524
http://dx.doi.org/10.1097/00005768-200007000-00011
http://dx.doi.org/10.1016/j.jrp.2019.02.006
http://dx.doi.org/10.1016/j.jrp.2019.02.006
http://dx.doi.org/10.4321/S1578-84232013000100006
http://dx.doi.org/10.4321/S1578-84232013000100006
http://dx.doi.org/10.1123/jsep.32.5.731
http://dx.doi.org/10.1515/humo-2015-0034
http://dx.doi.org/10.2224/sbp.2011.39.8.1105
http://dx.doi.org/10.1016/j.psychsport.2013.03.001
http://dx.doi.org/10.1093/jpepsy/jsu100
http://dx.doi.org/10.1016/j.paid.2015.11.049
http://dx.doi.org/10.3390/ijerph17082874
http://dx.doi.org/10.3390/ijerph17082874

	Influence of physical fitness components on personality factors and risk perception of children and adolescents: a cross-­sectional study
	Abstract
	Introduction﻿﻿
	Material and methods
	Study design
	Sampling method and sample size
	Procedures
	Anthropometry measures
	Physical fitness measures
	Psychological aspects measures
	Patient and public involvement
	Statistical analysis

	Results
	Discussion
	Conclusions
	References


