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Abstract

Children are not fully able to associate severity and injury probability with cognitive, emotional,
and social factors. This study focused on physical risk-taking by exploring the associations
between risk propensity and physical balance during the developmental age. Specifically, sixteen
girls aged 58 to 108 months (= 5 to 9 years), of whom 43.75% normal-weighted and all were
active in thythmic gymnastics, were subjected to a combination of physical tests (i.e., static and
dynamic) and questionnaires to evaluate balance, sensation seeking, and risk propensity,
respectively. Our results showed that the better the static balance, the higher the sensation seeking
and risk propensity, while age had a negligible effect on these associations. Our study suggested
that balance affects propensity towards risky behaviors in children.
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Risk—adjusted behavior has been studied extensively
in children, adolescents, and adults.!> However, the
main focus is usually on children, as they are the most
vulnerable to accidental injuries.** Several factors seem
to influence the assumed physical risk, that is, the result
of all behaviors associated with numerical probabilities
of undesirable results such as wounds, bruises, or
fractures. As for children in the early years of life, it
seems that the incidents are mainly due to the
willingness for exploration and to the skills not yet fully
developed, which, often, are overestimated by the
children themselves. Both cognitive and emotional
factors lead to children’s physical risk-taking, as they
often assume «behaviors that could result in physical
injury when there are alternative behaviors that do not
do so».’ There is a difference between the perception of
a child’s risk and that of an adult: adults use criteria like
severity and probability of occurrence and associate
them with cognitive, emotional, and social factors. On
the contrary, children, due to the lack of experience, are
not able to combine these factors and thus commit errors
of estimation about the extent of the risk. The difference
in risk-taking behaviors across ages has been suggested
to rely on the relative strength of inhibitory control over
positive impulses as age increases.®

First, it was noticed that the character is conditioned by

the sex of the child. The male sex, in fact, involves a
greater emotional activation, with consequent impulsive-
ness and a greater tendency to exploration, implying in
turn, a preference for physical games and aggressive and
oppositional conduct. This is confirmed by studies car-
ried out by Morrongiello and Dowber:” by observing the
behaviour of children and by applying IBC (Injury Be-
havior Checklist) questionnaires to mothers with chil-
dren between 30 and 42 months old, the authors
concluded that boys tend to approach and touch poten-
tially dangerous objects, while girls have a greater ten-
dency to listen to the indications of their mothers. In
addition to the biological conditions of the sex itself, the
impetuous temperament of the male is also likely due to
social and cultural conditions. A study by Granié in
2010% showed that, especially at preschool age, there is
a stereotype that activities taken as masculine are more
dangerous than those taken as feminine. Secondly, we
have the temperament of the child himself. The studies
carried out are different and focus on different aspects
of temperament. Schwebel in 2004,° for example, fo-
cused on impulsiveness, Boles and his collaborators in
2005'° on hyperactivity, as well as Garzon, Huang and
Todd in 2008." Morrongiello, Corbett, and Brison in
2009 '2 focused on poor inhibitory control. One of the
features that has mostly attracted attention is the search
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for exciting sensations, the «sensation seekingy, which
deserved a questionnaire for its own assessment, released
by Morrongiello, Sandomierski and Valla'® based on pre-
vious observations by Sundelin and colleagues' called
the Sensation Seeking Scale. Last, but not least, is the
role played by adult supervision and their perception of
children’s attitudes. Supervision is defined by Saluja and
her collaborators in 2004!° as the union of three factors:
i) attention in listening and observation, ii) physical
proximity, and iii) continuity of supervisory behaviors.
Just one of them, physical proximity, is defined as a
probable cause of the increased probability of accidents,
as with increasing age, the adults tend to move further
and further away from supervision. Although parental
and environmental strategies reduce children’s risk of in-
home injury, continuous and close supervision does not
always lead to a lower incidence of unwanted events; in-
deed, the occurrence of child injuries results from mul-
tiple interacting factors 7. The significant difference
in the outcomes is probably due to the adults’ involve-
ment, whether they are extremely protective or com-
pletely intolerant of risk. Differences in the approaches
of parents, which rely on different methodologies and
cultural characteristics, may also determine differences
in outcomes across studies.

The child factors in pre-school children have been re-
ported to rely on search for exciting sensations and reck-
lessness, associated with risk propensity behavior, at
least for light injuries.'® Greater balance skills improve
the developmental trajectories for coordination,'*
thereby likely reducing the rate of sustaining injuries and
falls, which in turn may influence the choice of risky
behaviors. However, the relationship between physical
performance, risk propensity, and the search for exciting
sensations, although empirically plausible, has
been poorly investigated, particularly during devel-
opmental ages.

This work aimed to find original new factors which may
determine an increase in propensity to physical risk by
investigating the associations between risk propensity
and balance, on an Italian group of young girls involved
in rhythmic gymnastics.

Materials and Methods
Participants

The study includes sixteen female children of Italian na-
tionality aged between 58 and 108 months. Girls were
members of the «Leviosa Amateur Sports Associationy,
where the girls engage in both recreational activities,
motor activities, and sports specialization toward rhyth-
mic gymnastics. All the subjects except one lived and at-
tended schools in the same municipality. One subject
lived and attended school in an adjacent municipality.
None of the participants had diagnosed neurological,
neuromotor, sensorial, psychological or behavioral dis-
orders.

Following the signing of the authorizations by parents
or legal guardians, the project was carried out in the Lev-

iosa ASD’s facilities; a sports technician conducted all
activities. Participants underwent: i) two specific motor
function assessment tests to discriminate balance ability,
ii) two balance assessment tests, and iii) two question-
naires to assess risk propensity.

Inclusion criteria of non-pathological balance were
based on two assessments.

The first assessment was the Oseretsky-Guilman battery
test 2!, which requires: children of 4-5 years to maintain
balance on united tiptoes with eyes opened and arms ex-
tended along the sides for at least 10 s, children of 6
years old to support themselves on one leg with the other
flexed at 90° for at least 10’ s in both sides, children of
7 years old to maintain on tiptoe position with closed
heels and knees bent apart, eyes closed and arms ex-
tended out for at least 10’ s, and children of § years to
remain on tiptoe with trunk flexed to 90° and arms be-
hind for at least 10 s; outcome of functional development
requires success in at least one out of three trials; rock-
ing, stepping, loss of balance, falling and lossof position
were counted as failures.

The second assessment was the Babinsky and Weil test,??
which requires participants to advance four steps for-
ward and four steps backward with eyes closed; success
was considered when the subject was able to draw
a straight line, while pathological outcomes include typi-
cally either star gait, slight deviation towards one
side, or irregular steps with excessive deviation and hes-
itant gait.

Procedures

The participants that were considered approved in tests
1 and 2 had then weight and high registered and followed
the tests required to answer the main study’s questions:
i) the Fleshman test, consisted in a version modified by
Italian Olympic Committee (CONI) - section Carrara:*
the participant stands with one foot on a metal board =30
cm long and 2 cm thick while supporting with one hand
to a side wall; following the start signal, the hand must
be detached from the wall and participant holds the po-
sition as long as possible; two attempts per leg were car-
ried out and the average of the trial times was registered,;
this test was used for assessing static balance; ii) the
Walking Test named as «ant» test, which is part of the
MABC-2 battery?* and requires subjects to walk in a
straight line for 4.5 m while alternately placing the heel
of front foot touching the toe of the rear foot; one famil-
iarization trial and two effective trials were conducted
thus registering the lowest; failures were marked if
leaving the line, losing balance, and not following direc-
tions for foot position; this test was used to assess dy-
namic balance.

Both i) and ii) tests constituted the coordination assess-
ment.

The two questionnaires were administered by ensuring
not too much time to answer in order to leave the true
inclination come out and to avoid influences from exter-
nal thoughts and factors.

The “Sensation Seeking Scale” for children (SSS) was
used as described by Hoyle?* The Scale is composed by
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14 items in which responses range from «totally dis-
agree» (score 1) to «totally agree» (score 5). The higher
the total average, the greater the risk propensity. When
the final score reaches above 3.10 points the SSS and
consequently risk propensity is considered high.

The Risk Propensity Scale (RPS) was adapted from
Meertens & Lion, 2008%¢ and consists of 7 items with
a rating scale from 1 («totally disagree») to 9 («totally
agreey); for calculating the total score, 1, 2 and 3 items’
scores are considered in reverse order. We removed item
5 due to the girls’ difficulty in understanding the double
negation of the text. Nevertheless, the adaptation
of items, the score was not adapted, since it relies on
the average. The higher the total average, the greater
the risk propensity. When the final score reaches above
4.29 points, the degree of risk propensity is considered
high.

Statistical analysis

After all the tests were completed, we compared results
from the coordinative tests and risk propensity question-
naire. Before that, in order to confirm that weight would-
n’t influenced the main results, we analyzed three
variables by separating the participants in categories
using the FitBack Class Report (www.fitbackeurope.eu/
en-es/fitness-report).?’ After categorization, one-way

ANOVA was used to compare the 3 graphs, considering
p< 0.05 as significant. Pearson’s Correlation was also
applied, and r was considered a strong correlation when
> 0.7. After that, and in order to verify if there was any
correlation between the test’s results, questionnaires and
age. Statistical analyses and graphs were made with Ja-
movi (v. 2.3.21.0) and GraphPad Prism (v. 10.0.1).

Results

The results generated four categories: i) underweight, ii)
normal weight, iii) overweight, and iv) obese. All sixteen
girls successfully completed the two pre-assessments for
non-pathological balance and were then considered for
this study. BMI categorized using Fitback data,”” a large-
scale European survey on fitness in developmental age,
revealed that 43.75% of them were categorized as normal
weight, 25% as overweight, 25% percent as underweight,
and only one subject categorized as obese. Summary of
descriptive age and BMI characteristics and the main re-
sults of Linear, Fleshman, RPS, SSS tests are shown in
Table 1.

The comparisons by weight categories were far from sta-
tistically different for all the tests, as demonstrated in
Table 2. Considering all these results, we can assume that
weight does not influence the test results.

Table 1. Descriptive characteristics of participants and results of physical tests and questionnaires.

Age Linear test Fleshman test RPS SSS
(months) (seconds) (seconds)
N 16 16 16 16 16
Mean 86.31 20.81 3.46 4.29 3.10
St. dev. 15.76 3.82 0.80 2.21 0.63

RPS, risk propensity scale; SSS, sensation seeking scale.

Table 2. Statistical results of comparisons grouping all weight categories; one-way ANOVAs were carried out with

Welch method.

F df1 df2 p
Linear 0.262 2 5.204 0.779
Fleshman 0.133 2 6.191 0.878
RPS 0.208 2 7.085 0.817
SSS 0.238 2 6.529 0.795

df, degree of freedom; RPS, risk propensity scale; SSS, sensation seeking scale.
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Table 3. Statistical correlation between variables using Pearson s method.
Dynamic balance Static balance Risk propensity
Static Balance p=0.015
r=0.595
Risk propensity p=0.443 p=0.020
=0.207 =0.575
Sensation seeking p=0.257 p=0.002 p=0.004
r=0.301 r=0.715 r=0.674

Correlation analysis among variables without weight
grouping revealed that static balance is positively related
(Fleshman test) with seeking sensation (SSS) (r=0.715,
p=0.002). Static balance showed to be borderline cor-
related to risk propensity (RPS) (r = 0.575, p = 0.020).
Dynamic balance showed no correlation with sensation
seeking or risk propensity. See Table 3 for data. In ad-
dition, static and dynamic balance were revealed to be in-
versely associated: the longer participants maintained the
static balance, the lower the time for the «ant» test (r=-
0.595, p=0.015). In the same way, SSS and RPS were pos-
itively associated, as to confirm both focus on the same
psychological construct (r=0.674, p = 0.004).

When age was used as a controlling factor (pairwise cor-
relation), it had a a negligible effect in all associations,
These results are shown in Figure 1 by plotting test results
on age.

Discussion

The main objective of this study was to find a novel vari-
able that determines an increase in propensity to physical
risk, which has not been studied yet. By observing the be-
haviors of girls in the developmental age group, we hy-
pothesized that balance was a good candidate to
investigate. All the tests used proved to be greatly feasible
for the evaluation of skills in girls of developmental age,
both for their simplicity and for the speed at which they
can be performed. None of the participants felt discour-
aged or frightened by the tests; on the contrary, they en-
joyed their involvement in the test. The two questionnaires
proved to be useful and comprehensible. The speed and
simplicity of the administration were useful in order to
avoid boredom and unwillingness in the compilation by
the girls. Both static and dynamic balance were herein
considered pillars for building movement patterns during
early childhood, relying on the complexity of balance,
which results from multiple sensorimotor processes. In
addition to the clinical assessment of children who strug-
gle with their balance or experience dizziness, we consid-
ered stability skills at the forefront of fundamental motor

skills for leading the differences in motor behaviors and
sensation seeking during early childhood.

The most important result was that the better the static
balance, the higher the risk propensity and sensation
seeking of girls. Therefore, in the model that strongly
links self-reported sensation seeking to a child’s risk-tak-
ing and history of injuries,'® balance can represent a
novel layer of interest. Overweight did not affect our re-
sults, since differences in performance by weight cate-
gory were negligible. Age only partially mitigated the
associations between variables. An explanation for our
results can rely on self-esteem and self-confidence as a
result of a better ability to maintain balance. Other ex-
planations could, instead, be found by analyzing the ef-
fect of the vestibular apparatus on the general vision, i.e.,
the appearance of the world, but this last possibility
should be investigated in future studies through appro-
priate instruments and by including children with dys-
functions.

Obviously, the nature of this work - 7.e., pilot study - limits
the possibility to infer our insights, and it has to be con-
sidered a starting point for broader and more general fu-
ture studies with more participants, wider age groups and
both genders. However, our insights contribute to extend-
ing the model of risk propensity during developmental
ages. During infancy, to limit unintentional injuries, in ad-
dition to parents’ supervision, attention can be paid to haz-
ard removal, particularly during the emergence of motor
milestones,?® since the greater the motor skills devel-
opment, the more frequent the individual infant injury-risk
behaviors.” During pre-school and school ages, risk pro-
pensity can result in unintentional injuries, when the fine
trade-off between risk acceptance and avoidance, nec-
essary for motor development through physical activity,
does not guarantee the safety of children. More frequently,
unintentional injury occurrence during school age has
been linked to psychological difficulties, behavioural
problems, and risk-taking behaviour; however, other child
factors such as history of injury, having a sensory deficit,
and poor learning ability have not often been explored *.
In our sample of pre-school, early and middle-aged school
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Figure 1. Linear regressions with age as predictor variable. RPS, risk propensity scale; SSS, sensation seeking scale.

children, we found a positive association between static
balance and self-reported sensation seeking and risk pro-
pensity.

In conclusion, our study suggests that broadly motor skills
proficiency, and particularly balance, are important factors
to be considered in studies aiming to determine the pro-
pensity towards risky behaviors.
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