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Assessment and Management of Stress
in Juniors' Sports Activity — Preliminary Study
Marius Alin BACIU#, Radu-Tiberiu SERBAN?,

Cristian-Joan SANTA-MOLDOV ANz,
Alina Paula APOSTU?, Codruta Roxana BACIUP

*Babes-Bolyai University of Cluj-Napoca, no. 7 Pandurilor street, Cluj-Napoca 400376, Romania
bLiceul Teoretic Onisifor Ghibu, Cluj-Napoca, Romania

Abstract

Introduction. This preliminary study is oriented towards identifying different means
of assessing and managing junior sports related stress, which according to the specialized
literature, is more and more prevalent. Objectives. Our goal is to better understand the
perception of stress by junior tennis players and test the methodological steps which are
necessary to elaborate strategies for addressing this matter. Methods. In this paper, the
method of studying the specialized literature was used to collect relevant information
published in international databases. Also, a questionnaire for evaluating competition
related stress was applied to several junior tennis players (N=5) which are involved in
national tennis tournaments. Results. The study suggests that if it is not well addressed,
competition related stress can limit the performance of junior tennis players, affect their
wellbeing, and can also lead to sports abandonment. The applied questionnaire identifies
some of the sources of competitional stress for junior players. Conclusions. Sports
specialists should be aware of the feelings junior tennis players have related to
competitions. Questionnaires are a feasible mean of evaluating competition related stress
and can be the foundation of addressing it. This pilot study can be further developed by
improving its methodology and by involving more subjects.

Keywords: sports, stress, assessment, management, juniors.

" Corresponding author. Tel.: +40740162151.
E-mail address: marius.baciu@ubbcluj.ro
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1. Introduction
1.1. Adolescence and sports competitions

Adolescence is a critical period in the development of elite athletes
(Vealey, 2007). For some sports, this society provides a window for the
development of physical and psychological skills considered essential for
achieving optimal performance (Lauer, Zakjarsek, & Lauer, 2017). For others
(e.g., gymnastics), it corresponds to reaching the physical and psychological
maturity considered optimal for performance. At the same time, adolescence
is a very important period for identity development (Erikson, 1959).
Teenagers are faced with greater responsibilities and must take it upon
themselves to transition to adulthood by making decisive choices for their
future. Thus, an important scientific literature has developed around the
sports experience of junior athletes since the late 1990s.

This literature falls into two main areas of interest. The first area
concerns the development of talent in sport, while the second concerns the
positive development of young people through sport. The first area of
research is guided by the philosophy that developing excellence is important
because the success of professional and Olympic athletes contributes to the
economic prosperity and political power of provinces and countries (e.g.,
Martindale, Collins, & Abraham, 2007). In the second area of research, sport
is a vehicle that helps adolescents develop positively, maintain health, and
adapt effectively to life transitions (e.g., Fraser-Thomas, Co6té, & Deakin,
2005). Despite debates regarding the importance of performance versus
positive development, it is important to study the experience of young
athletes in competition to better understand what contributes to their success
and well-being (Fraser-Thomas & Coté, 2009).

High-level competition is particularly demanding for adolescent
athletes (Nicholls, Hemmings, & Clough, 2010). Indeed, competitive athletes
spend many hours training and competing. They have to manage their
studies around their sport and sometimes have to move away from their
families to join training centers. Thus, these young people often face
additional challenges at the social, family and school levels to meet the
demands of competitive sport. Furthermore, they are exposed to pressure to
perform and high expectations from those around them (Ommundsen,
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Klasson-Heggebo, & Anderssen, 2006). Thus, these athletes must learn to
manage their emotions and the pressure they feel (Lauer et al., 2017). For
these reasons, researchers are interested in the experience of elite athletes in
competition as well as the effectiveness of certain interventions to optimize
their well-being and performance.

1.2. Assessing stress in juniors’ sport activity: the internal speech

One research path to better understand athletes' experience in
competition is to focus on their automatic internal speech. In a sports context,
automatic internal speech reflects the emotion experienced by the athlete and
provides information about how they manage their thoughts, emotions, and
behaviors (Latinjak, Zourbanos, Lopez-Ros & Hatzigeorgiadis, 2014; Van
Raalte, Vincent, & Brewer, 2016). Thus, by questioning athletes about their
automatic internal speech during a competition, it is possible to better
understand their experience. Furthermore, given its influence on emotions
and behaviors, internal speech is a target for intervention to improve the
performance and psychological well-being of athletes (Andersen, 2009). To
contribute to the advancement of knowledge of automatic internal speech
and the experience of athletes in competition, this study focuses on the
automatic internal speech of junior tennis players.

2. Objectives

Our goal is to better understand the perception of stress by junior
tennis players and test the methodological steps which are necessary to
elaborate strategies for addressing this matter.

The objectives of this study are to learn more about competition related
stress, self-talk, and also about the strategies of better managing the
psychological dimension of sports training in junior tennis players.

3. Methods

In this paper, the method of studying the specialized literature was
used, to collect relevant information published in international databases.
Also, a questionnaire for evaluating competition related stress and self-talk

17
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was applied to several junior tennis players (n=5) which are involved in

national tennis tournaments.

3.1. Subjects

The subjects were 5 boys aged between 17 and 18 years old from the
Transylvania region of Romania that participate in national level tennis

tournaments.

3.2. Instruments

After receiving the written consent of their tutors, we explained that
the subjects would participate in this study by filling in an online form
shortly after their participation in a tennis tournament.

The online form included an introduction about the purpose of this
study, questions about their personal identification data, and questions
related to 5 significant events that took place during their most recent tennis
competition experience, in order to find out which were the emotional
trigger events, and what was their self-talk, emotion perception and coping
mechanism or reaction related to the events.

4 Mumiti evenimentul 1 jde ex; o discutie s Gneva inainte de meci/punct pie:

Evaluarea stresului competitional si a

discursului intern (self-talk)

6 Legat de evenimentul 1, care a fost emotia/sentimentul ce I-ai avut? *

=ntul 1, cuim 8l reactionat? ce ti-al spus in continuare?
1

Figure 1. Self-talk assessment questionnaire

After receiving their answers, we used a table to centralize the answers

for future analisys, as seen below, in table 1:
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Table 1. Internal speech centralizing grid*

Event Self-talk Emotion Behavior

1) e.g.: I talked to my I told myself I have to stay Confidence I held my chin up and
coach before the match ~ focused during the match my muscles tense

2)

3)

4)

5)

* Adapted from Williams et. al. (2014)

4. Results

The subjects” responses were analyzed, and the self-talk recorded was
categorized in eight main categories of self-talk used: positive emotion,
motivational, instructional, worry, rumination, performance pressure,
disengagement, and emotional control. Motivational and rumination self-
talk were found to be the most present categories as seen below:

Table 2. The categorized self-talk used by the subjects during competition

Self-talk categories

Positive - . . .. Performance  Disen- Emotional
Motivational Instructional Worry = Rumination

emotion Pressure gagement Control
Player
1 “I have been “Keep play- “Imust “I was upset
encouraged” ing like this” change on the referee

I encouraged something because his
myself to in my call was
carry on like game” wrong. I felt
this” wronged.”

2 “Istill have a “Ican’tbe- “I  disap-“In other cir- “It's get-
say in this lieve it! How pointed = cumstances itting from
match. This did this hap- them. Whywouldbe  bad to
is not my last pen? Why?  wasn’t Ibetter. This isworse,
word. I am How? What Dbetter thanit.” but I still
not satisfied!” could I have this?” believe in
I'must find done better? my
success de- What did I do chances, I
spite my bad wrong?” can still
day!” try.”

3 “Itriedto  “Itriedto “Istarted “I started “I tried
self-moti-  arm myself doubting self-criticiz- not to
vate.” with pa-  my abili- ing” think too

tience” ties, but I much at
tried not to that lost
let that lost point and
point carry on.”
affect me.”
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Self-talk categories

Positi Perf Disen- Emotional
ostiive Motivational Instructional ~Worry Rumination ertormance 1sen motiona

emotion Pressure gagement  Control
4 “ Oh! Appar- “ If I got this “Why is this “At first I
ently, it’s not far, I might happening tried to
thatbadI  as well give now. Why explain
told my my best, couldn’t the my oppo-
father about even if it referee be nent that
my means dying focused the he was
emotions.”  on court” entire match wrong
“It’s good and not make with what
that he con- wrong calls?” he said.”
firmed my
tactical idea
was good”
5 “I'm proud “Bravo! “No wor- “Ihave to
of myself”  Carry on like ries!” win this
this!” match”
“Thave to
win the
next
match”

The main events recalled by the players to have triggered self-talk were
mainly situations like a social interaction before, during or after the match, a
lost or won point, allegedly wrong calls by the referee or physical fatigue.

These methodological actions employed allowed the investigation of
these junior athletes' experiences in a competitive setting, letting us better
understand self-talk in relation to emotions. The recorded answers could
show hints to the sports specialists on how to better prepare the emotional

reaction to frequently encountered self-talk triggers.

5. Discussions

Certain members of the athlete's entourage also play a key role in the
quality of the adolescent-athlete experience. In particular, the coach and
parents are important people in the support and supervision of young
athletes (Harwood & Knight, 2015; Thelwell & Hill, 2017). Given their role
and the influence they have on athletes, it is important that entourage
members contribute to improving the athlete's experience. Thus, it is
important to study the quality of the experience of the people involved with
the athlete.
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Specifically, regarding the experience of junior athletes, parents are
recognized as playing a key role in their children's participation in sports
(Wiese-Bjornstal, LaVoi, & Omli, 2009). They are recognized as the main
source of influence for their children's involvement in sports. In addition,
support and encouragement received from parents is associated with a
child's perception of competence, enjoyment, and involvement in sport
(Knight, Berrow, & Harwood, 2017).

On the other hand, unrealistic parental expectations and a critical
attitude are associated with less enjoyment and motivation, a lower
perception of competence and a higher level of anxiety. Thus, to better
understand what determines the nature of the influence that parents have on
elite junior athletes' experience in sport, researchers focused more
specifically on their experience. The results of these studies demonstrate that
the nature and quality of parents' competition experience influences their
child's (Knight et al., 2017). For example, the stress experienced by parents
during their children's competitions influences their behaviors and
interactions with their children (Burgess, Knight, & Mellalieu, 2016;
Harwood & Knight, 2015). The results also testify to the extent of the
emotional investment of some parents during their children's competitions.
For example, authors who have studied the emotions experienced by tennis
players and their parents have observed that some parents experience
emotions similar to those of their child (Dorsch, Smith, & McDonough, 2009).
The complexity of the relationship between athletes and parents in the
context of competition invites researchers to continue research focusing on
the experience of junior athletes in competition alongside that of their
parents.

The results of one of our previous articles (Baciu et.al., 2015) shows that
parents play a critical role in the development of junior tennis players, help
their children succeed but coaches believe that many parents significantly
interfere with the development of their child, and cause damage to the
parent-child relationship. This is not surprising, given that parents do not
receive information about how to help their child develop in tennis.
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6. Conclusions

Sports specialists should be aware of the feelings junior tennis players
have related to competitions. Questionnaires are a feasible mean of
evaluating competition related stress and can be the foundation of
addressing it.

The limitations of this study are, firstly, that the study participants
were not representative of all tennis players. Second, the results are based on
the participants’ reports during interviews, and the participants may have
had self-talk other than those reported. Third, there was a potential for social
desirability bias, whereby the participants may have wanted their responses
to be viewed favorably.

The study suggests that if it is not addressed, competition related stress
can limit the performance of junior tennis players, affect their wellbeing, and
can also lead to sports abandonment. The applied questionnaire identifies
some of the sources of competitional stress for junior players.

This pilot study can be further developed by improving its
methodology and by involving more subjects.
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Abstract

As an evidence-based practice for stress reduction, with positive outcomes on mental
and physical health, mindfulness proved its effectiveness on behaviors, cognitive
abilities, emotional well-being in various populations. One of the many
conceptualizations of mindfulness, Baer’s five facets mindfulness model, includes five
key components of the mindfulness practice: observing, describing, acting with
awareness, non-judgement, and non-reactivity to inner experience. These were
included in the “In This Moment” program, by Strosahl and Robinson (2015), an
effective intervention for distress management. Our research tested the effectiveness
of the program on a sample of 431 teenagers from various high-schools in Romania.
164 high school students (93 females, mean age 16.46) had weekly meetings with the
trainer, who presented them the exercises, which they subsequently practiced on their
own, for one week. The implemented program entailed 9 weeks of practice. Our
control group consisted of 217 high school students (112 females, mean age 16.01)
The participants completed measures of psychological flexibility, level of mindfulness,
satisfaction with life, depression, anxiety, and stress screening, test anxiety, shyness,
and degree of somatic complaints before and after implementation of the program. A
three month follow up assessment was also performed.
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We found that mindfulness practice has a positive effect on psychological flexibility,
slightly contributing to the decrease of the test anxiety, and to the improvement of
somatic well-being, with some of the positive changes maintained also at follow-up.
The results will be presented in the light of evidence by other authors and several
possible implications will be further discussed on the effects of mindfulness-based
practice on physical activity and performance in sports.

Keywords: mindfulness; psychological flexibility; somatic well-being; stress management;
performance in sports.

1. Introduction

Strosahl and Robinson (2015), the authors of the “In This Moment”
program believe that if we do not control stress, neurochemical reactions
related to physiological arousal will result in the brain and in internal organs,
that can harm physical and mental health. Comprehensive mindfulness
strategies activate those parts of the nervous system that counteract and
control the effects of stress. Applying these strategies and practicing them
regularly will help to strengthen the neural networks in the brain, thus
allowing the person to act as flexible and adapted to daily stressful situations
as possible. As a result of the exercises, benefits are particularly found in the
areas of positive mental health, healthy relationships and increased cognitive
efficiency, even though it was previously believed that change could only be
achieved through years of practice. Adolescents are seen as a distinct group
due to their developmental stage and special problems, and special attention
is given to them. (Mohapatra, Panigrahi & Rath, 2012) Several studies have
shown that chronic stress interacts with developing brain structures and can
cause significant changes that favor the development of psychiatric
disorders. During his experiments and research, Kandel (2005) discovered
neuroplasticity: structural changes in the brain occur/can occur during
practice. (Sheth, McGlade & Yurgelun-Todd, 2017) Papa and Epstein (2018)
draw attention to the fact that emotion regulation disorders are currently the
biggest and most serious problem. Most emotional process specialists agree
that emotions are multidimensionally interconnected response channels,
including physiological, expressive, cognitive, and motivational changes. As
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protective factors for the promotion and development of social and
emotional flexibility, we mention stability and favorable relationships with
adults, it is extremely important for the young person to feel that he belongs
to a community, which trusts him and positively evaluates his performance.
(Chadwick, 2014) Baumeister and Leary, then Newton, highlight the
stressors, that occur in connection with motives and goals, which mostly
appears in the field of social relations: the need for social interaction,
evaluation, appreciation by others, and performance concerns. (Sarafino &
Smith, 2011)

In connection with influencing depression, anxiety, and psychological
flexibility, Acceptance and Commitment (ACT) programs, with growing
evidence regarding transdiagnostic effects are considered contextual
behavioral change methods that focus on facilitating psychological processes
(Lundgren, Reinebo & Frojmark, 2021). Psychological flexibility, the central
theoretical construct of ACT, has six items. Four of these were also identified
as elements of total awareness (present moment, acceptance, defusion, and
the self as context). The other two components (values and committed
action) can be classified as behavior change processes. (Ciarrochi et al., see
Baer, 2018). In a meta-analysis conducted in investigating the effectiveness
of acceptance and commitment therapy was demonstrated, that increased
psychological flexibility was associated with decreased levels of depression
and anxiety (French, Golijani-Moghaddam & Schroder, 2017). In the same
time, mindfulness practices predicts long-term reduction in neuroticism in
subjects with recurrent depression by labeling the feelings, which is a very
effective emotional control procedure and prevents the development of
depressive symptoms (Jeffcoat & Hays, 2012; Spinhoven et al., 2017);
significantly positive correlation of mindfulness with self-awareness and
both with psychological well-being (Harrington, Loffredo & Perz, 2014), less
stress and anxiety (Jeffcoat & Hays, 2012; Bullis et al., 2014), level of life
satisfaction (Taylor et al., 2014), positive effect of mindfulness training on
self-esteem (Pepping, O’Donovan & Davis, 2013). Aldao and Plate (2018)
draw attention to the flexibility of emotion regulation, which results a more
effective adaptation for the individuals to constantly changing
circumstances.
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2. Methods
2.1. Study Procedure
2.1.1. Participants

Our sample of 431 participants consisted of clinically healthy teenagers
who were selected from various schools in Transylvania, Romania. The
participants were 15- and 20-years old students, their average age was 17.11
years (SD =1.22), 46.8% were boys and 53.2% girls.

44.1% of the total sample made up the study group (N=190), the other
241 participants took part in the study as a control group and were put on a
waiting list. The test and control group filled out the questionnaires in

printed form, under the supervision of the form-master and the trainer.

2.1.2. Intervention

In the research we measured the influence of the mindfulness based
“In This Moment” stress management program, introduced by Strosahl and
Robinson (2015), on psychological flexibility, life satisfaction, the five basic
components of mindfulness, as well as the level of depression, stress, anxiety
and the presenting somatic symptoms.

During the training sessions, the study group received the description
of the relevant step, as well as the related exercises, both in print and online
version. We created a group on a social media site, where we could send the
descriptions online and discuss any questions they might have. At the same
time, their feedback about the exercises was sent on an internet interface. The
"In This Moment"” training program based on total awareness has five steps,
during which we develop different skills (observation, description,
detachment, compassion and full awareness) with the help of exercises, in
order to apply them in different areas of our lives: in relationships, at work,
at school, in any area of our daily life. (Strosahl and Robinson, 2015) The
steps of stress management training based on total awareness are presented
in table. 1
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Table 1. The structure of "In This Moment"” stress management training

The steps of “In this Moment” stress-management training Exercises
program

First step: Observing 7 exercises
Second step: Describing 5 exercises
Third step: Defusion 8 exercises
Fourth step: Self-compassion 9 exercises
Fifth step: Act mindfully 8 exercises
First application: Get to know your everyday helpers and your 5 exercises
worries, your annoyances

Second application: The calm and efficient worker 6 exercises
Third Application: Fully Conscious and Balanced daily routines 6 exercises
Fourth Application: Developing Fully Conscious Relationships 7 Exercises

In the research, we compared the study and control groups based on
the pre- and post-test results of the questionnaires, as well as the results of
the follow-up test of the study group, illustrated in Figure 1

Selection of the participanits

Participants Control group
(N=190) (N=241)

Pretest Pretest
2018.10.01 2018.10.01.

In this Moment program No intervention

Posttest

2018.12.10.

Follow-up
2019.03.11.

Posttest
2018.12.10.

Figure 1. Study design

2.1.3. Measures

The study and the control group completed a pre- and post-test. In the
case of the study group, a 3-month follow-up was carried out using the same
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test packages. We put a test package at their disposal, which consisted of the

following questionnaires:

2.1.3.1. Acceptance and Action Questionnaire-II (AAQ-II), which
measured the psychological flexibility and experiential avoidance along 7
statements. The subjects evaluated the statements on a seven-point Likert
scale according to the extent to which the given statement applies to them
personally. (Bond et al, 2011). Based on the results of Karekla and
Panayiotou (2011), it can be concluded, that experiential avoidance and
coping proved to be predictive for determining psychological distress and
well-being.

2.1.3.2. Satisfaction with life scale (SWLS) contains five statements and
the persons had to rate their level of agreement on a seven-point Likert scale.
(Diener et.al., 1985)

2.1.3.3. Depression, Anxiety and Stress Scale-21 (DASS-21) is a
quantitative measure of distress, which measures the level of depression,
anxiety and stress. Based on the results, people can be classified into five
categories for all three subscales: normal, mild, moderate, severe and
extremely severe levels of depression, anxiety and stress. The questionnaire
contains 21 items, during which the persons have to evaluate the statements
regarding the last week (0= did not happen to me at all; 3= happened to a
great extent or most of the time) (Henry & Crawford, 2005)

2.1.3.4. The Five Facet Mindfulness Questionnaire (FFMQ) was developed
by Baer et al. (2006) and contains 39 items related to five conceptualized
elements of total awareness, during which we evaluate: observation,
description, conscious action, and lack of judgments and reactivity to
internal experiences.

2.1.3.5. By completing the Ghent Multidimensional Somatic Complaints
Scale (GMSCS), subjects must rate 18 symptoms in the past four weeks in
terms of frequency and intensity on a scale from 0 to 7 (Frequency rating:
O=never, 7=constantly; Rating of strength: O=not at all, 7=unbearable)
Contains five subscales: Pain in the head, shoulders, Stomach, Cold-hot
sensation, Feelings in the heart, and Fatigue perception (Beirens & Fontaine,
2009)
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2.1.3.6. Cheek and Buss Shyness Scale contains 14 items, during which the
students determine how typical the respective statement is of their emotions
or behavior on a 5-point Likert scale. (Cheek & Melchior, 1990)

2.1.3.7. The Spielberg Test Anxiety Scale contains 20 statements that
children use to describe themselves and they must rate the statements
according to frequency. (1=almost never, 2=sometimes, 3=often, 4=always)
(Vargha & Szabdg, 2011)

2.2. Results

The data were analyzed using SPSS 22.0, parametric tests were chosen
to compare the differences in scores (Student’s t test) and Pearson’s r
correlations were computed for the association of variables.

2.2.1. Correlations

A lower level of psychological flexibility and satisfaction with life
strongly correlate with a precarious psychological health, assessed in our
investigation (depression, anxiety, stress, somatization, shyness), whereas
the level of mindfulness is negatively associated with psychopathology and
positively associated with both flexibility and satisfaction with life, as
presented in table 2.

Table 2. Correlations at pretest

1 2 3 4 5 6 7 8 9
1. AAQII
2. SWLS 478"
3. Depression 7347 461"
4. Anxiety 531" 308" 637"
5. Stress 6427 375" 695" 643"
6. DASS21 731" 438" 895" 862"  .878™
7. Mindfulness -586™ -360" -581" -391" -486" -556"
8. Somatization .568™ .340™ 641" .655™ .664™ 742" -.409™
9. STAI 644" 335" 536 504" 541"  .600"  -486"  .548"
10. Shyness 470" 296" 437" .290™ 376" 426" -495" 357" 459"

**. Correlation is significant at the 0.01 level (2-tailed).
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2.2.2. Comparisons

2.2.2.1. Comparison of differences in measures between experimental

and control samples

The mean of differences in scores between pre and post-test proved to be
significantly different for depression, mindfulness and somatic symptoms
after the implementation of the intervention program. Thus, the average
level of depression and the subscales of Fatigue, Cold-Hot Feeling and
Somatization decreased after the intervention for participants in the
experimental sample. Also, the average level of mindfulness increased
compared to the levels of these characteristics in the control sample, which
results we summarized in table 3. Though not statistically significant, all the
differences in scores proved to be modified by the intervention in the post-
test assessment phase in the case of the experimental sample, compared to

the control sample.

Table 3. Differences in measures between participants and control sample

Mean Std.dev. t p *
DASS21 Depression Experimental = -.5745 3.72680  -2.134 .034 *
subscale group
Control group  .3100 3.79948
FFMQ Experimental 1.8444 11.28654 2.763 .006 **
group
Control group  -1.5619  10.79622
FFMQ Describing  Experimental  1.1986 4.36417 2.711 .007 *
subscale group
Control group  -.1741 4.77227
GMSCS Fatigue Experimental ~ -1.0347 5.60396  -2.062 .040 *
subscale group
Control group  .0974 4.49693
GMSCS Hot-cold  Experimental — -1.4583 3.99103  -2.865 .004 *
subscale group

Control group  -.3077 3.38701

* p<.05, ** p<.01.
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2.2.2.2. Comparison of pre- and post-test in the experimental sample

Some of the characteristics significantly improved after the
intervention in the experimental sample. A significantly higher level of
psychological flexibility was reported by the participants after the
intervention and a slight improvement of their level of mindfulness,
presented in table 4. Examining the pre- and post-measurement of the study
group, we conclude that the significant difference can be attributed to the

intervention.

Table 4. Pre- and post-test measurements of the participants

Mean  Std.dev. t P *

AAQII Experimental  pretest 21.028 8.5142 3.099 .002 **
group posttest  19.168 8.1802

FFMQ describing Experimental pretest 24.7589 6.61373  -3.261 .001 **
subscale group posttest 259574  6.43081

* p<.05, ** p<.01.

2.2.2.3. Comparisons of post-test and the follow-up in the experimental sample

97 students from the experimental group participated in the follow-up
study. We used Student's T-test, which allows us to conclude on the changes
that took place within the group between the two measurements: in our case,
between the post-test and the three-month follow-up. If a significant
difference was found between the averages of the post- and follow-up test in
the study group, then this is most likely due to the persistence of the changes
that appear because of the intervention.

Looking at the results, we can say that the positive change in almost all
variables was maintained, and in many cases reached the level of
significance during the follow-up: psychological flexibility increased
significantly, vulnerability to depression, anxiety and stress decreased, the
overall level of awareness increased, and the level of test anxiety also
decreased. A study conducted by Bullis et al. (2014) explores the effect of

mindfulness as a trait on emotional regulation, and they conclude, that
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factors related to the full awareness trait are associated with less distress and
anxiety.

The comparison and significant change of the post and follow-up test
scores of the Acceptance and Action Questionnaire, DASS21 integrally and
the Stress subscale, FFMQ Non-judgement subscale, GMSCS Fatigue and
Hot-cold subscales and Spielberg Test Anxiety Scale is illustrated in table 5.

Table 5. Results of follow-up study

Mean Std.dev. t P *

AAQII Post-test ~ 19.729  8.5045 3.666 .000 *
Follow-up 17.865 7.1534

DASS21 Posttest ~ 20.785 125055  2.316 .023 *
Follow-up 18.914 10.9352

DASS21 Stress Post-test ~ 7.9175 426876  2.956 .004 -
subscale Follow-up 6.9794  3.71085

FFMQ Nonjudgement Post-test 26.3333 7.19600 2.124 .036 *
subscale Follow-up 27.3646  7.02345

GMSCS Fatigue Post-test ~ 7.9381  6.20117  2.499 014 *
subscale Follow-up 6.8247  5.71002

GMSCS Hot-cold Post-test ~ 6.1649 454991 2527 013 *
subscale Follow-up 5.1959  3.92545

Spielberg Test Post-test ~ 45.194 11.6731 2.164 .033 *
Anxiety Follow-up 43.112 11.7569

* p<.05, ** p<.01.

3. Discussions

The results of the study show that a mindfulness-based stress
management intervention, namely the “In This Moment” program positively
affects vulnerability to depression, stress, test anxiety, psychological
flexibility, conscious action, and the frequency and strength of the
experienced somatic symptoms. Our first hypothesis, according to which a
significant difference can be shown between the experimental and control
group in relation to the pre- and post-results of the questionnaires and scales:
DASS-21 Depression subscale, the FFMQ scale, and especially the
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Description subscale, as well as the two subscales of the GMSCS seems to be
confirmed.

The measurement results treated as dependent variables has changed
in a positive direction: vulnerability to depression, anxiety, and somatization
decreased and the consolidation of the basic components of total awareness,
seems to be confirmed. The three-month follow-up study demonstrated the
durability of the changes: the positive influence of the stress management
program continued to show an increasing trend in psychological flexibility,
and mindfulness and a decreasing trend in depression, anxiety, stress,
somatic symptoms, exam anxiety, and even in terms of some subscales of
stress and somatization. Our assumption was not confirmed in the case of

satisfaction with life and the shyness scale.

4. Conclusions and future research

The present study shows that mindfulness stress-management
programs have significant positive effects on psychological flexibility, stress,
anxiety and somatic symptoms. The encouraging results with mindfulness
and ACT based training programs focusing on stress-management and
nomophobia reduction (Barabasi-Madar, Costea-Barlutiu & Vargha 2019)
suggest that it is worth considering expanding similar research programs
also in the sport area with objective performance measurements.

The results of research in the area of the enhancement of performance
and the prevention of performance anxiety for athletes and the presented
data provide some initial promise for mindfulness and ACT based programs

as potential strategies for the athlete’s well-being and performance.
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Abstract

The purpose of this review is to synthesize all the observational studies that studied
the effects of eSports on Body Mass Index (BMI). In addition, it has systematically
brought together all peer-reviewed observational studies related to the BMI of eSports
gamers to draw the attention of field academicians and researchers to the issue related
to eSports and promote observational studies on future in the field of sports sciences.
Playing eSports games or competing in these games can have significant consequences
for players' health. As the popularity of eSports continues to grow rapidly around the
world, studies focusing on understanding the health risks and benefits associated with
eSports competition and participation have been delayed. Sufficient attention has not
been paid to the development and evaluation of preventive interventions which
address the harms that video games interrelating with eSports can cause. Similarly,
there are gaps in the evidence on ways to encourage safe and healthy digital gaming
among the ever-growing eSports gamers population. In order to develop evidence-
based guidelines and intervention strategies that contain body composition, body fat,
and BMYI, these gaps should be filled in with systematic scientific research.

Keywords: BMI, eSports, Body Composition, Body Fat.

" Corresponding author. Tel.: +40.722.463.021
E-mail address: alinlarion@yahoo.com

39



Education for Health and Performance

1. Introduction

Electronic sports (eSports) are defined as a professional sports
competition played online between two or more people by Scholz & Barlow
(2019), and high-level playing and watching of digital gaming by Hamilton
et al. (2012). eSports are sports that are facilitated by electronic systems, and
in which players and teams interact through human-computer interfaces
(Hamari & Sjoblom, 2017). In addition, eSports (eSports, electronic sports,
competitive games, professional gaming, etc.) can be defined as a new field
that is being launched as a new form of sports and is being played with
various game modes individually and teamwise by competing on
Computer-console-mobile platforms. In 2020, the global revenue of the
eSports industry is estimated to be up to $1.1 billion, attracting the attention
of 500 million people worldwide (Newzoo, 2017). These forecasts emphasize
the rapid evolution and growth of the eSports industry, even if they are not
accepted by everyone. This growth is attributed to the growing popularity
of digital communication, which increases the consumption of eSports, gives
opportunities for potential investment, and paves the way for sponsorships
(Lee & Schoenstedt, 2011). With the transformation of many sports branches
into eSports, the commercialization of the sector has made rapid progress.
While individuals are initially engaged in video games for fun, they are then
confronted with competitive games within the gaming communities (Jin,
2010). The playing of these competitive tournaments at the national and
international levels has accelerated the sponsorship of teams and the
professionalization of eSports (Scholz & Barlow. 2019).

In 2020, the negative effects of the economic, educational, and social
repercussions of the global pandemic, Covid 19, on the world have been
revealed. In the same way, it has also led to the disruption of traditional
sports, negatively affecting the billion-dollar sports industry (Goldman &
Hedlund, 2020). With the postponement of traditional sports, there has been
a rapid increase in spectators who turn towards digitally presented sports.
In particular, eSports has been seen as a potential way to fill the void of
traditional sports (Ke & Wagner, 2020).
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Health problems related to gaming are highlighted by the American
Psychiatric Association (APA) and the World Health Organization (WHO),
which recognize online gaming disorder as a part of the diagnosis within the
scope of the 11th revision of the international classification of diseases (Jo et
al. 2019). Compared to traditional sports environments, eSports lacks the
educational nature of healthy lifestyle choices. Since eSports, by its very
nature, require a long period of sedentary screen time, there is a need to
maintain and improve the health of athletes (Rudolf et al. 2020). It is believed
that eSports will pose great risks for a large number of chronic diseases due
to prolonged inactivity (Bailey et al. 2019; Patterson et al. 2018). Prolonged
screen time, accompanied by prolonged sedentary behavior are considered
to be risk factors for numerous chronic diseases (Bailey et al. 2019) and
deaths due to these chronic diseases (Biswas et al. 2015). Weight gain caused
by inactivity is among the documented negative health problems of eSports
to date (Vandewater et al. 2004; Bayrakdar et al. 2020). It has been noted that
more than 40% of eSports players do not do any physical activity
(DiFrancisco-Donoghue et al. 2019). But with regard to energy expenditure,
there is some evidence that active video gamers (e.g., exercise games) tend
to increase energy expenditure or physical activity levels
(Anderson&Bushman, 2001; Prescott et al. 2018). And this suggests that
active video gamers who focus on fitness or exercise can participate to
health-promoting physical activities. But it is reported that children with a
higher weight play video games more often (Marshall et al. 2004;
Vandewater et al. 2004). In some studies, however, inconsistent results have
been reported between playing video games and obesity in children (Rey-
Lopez et al. 2008). For example, a recent systematic review of 40 studies
published from 2010 to 2017 showed that 85% of the studies had a positive
relationship between adiposity and screen time in children and adolescents.
However, this review did not specifically study video games isolated from
other screen activities and did not specify the effects of rising-generation
games on obesity (Tripathi & Mishra, 2020). This study will demonstrate an
updated review of the relationship between eSports and BMI, combined

with advances in eSports in recent years with the prevalence of obesity.
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Therefore, the purpose of the study is to decisively review the potential
relationships between eSports and BMI by examining recently published
observational studies and interventions. Accordingly, the answer to the
following main question will be sought:
1. What is the current status of observational evidence (cross-sectional
data published between 2016 and 2021) of the relationship between
eSports and BMI?

2. Methodology

Therefore, the purpose of the study is to decisively review the potential
relationships between eSports and obesity by examining recently published
observational studies and interventions. Surveys have been made starting
from 2016, given that competitive games began to appear after video games
were played online against other people. The data includes all the studies
published between January 2016 and December 2021. The literature review
was conducted in the Google Scholar, Science&Direct, PubMed, and Web of
Knowledge databases. The following keywords were used in the relevant
search engines. eSport+BMI, eSport+nutrition, eSport+health, eSport+physical
activity, eSport+sleep. Observational studies evaluating the relationship
between obesity and eSports are also included. Studies examining the
relationship between a predictor variable (obesity-related behaviors such as
sleep or nutrition) and BMI are also included (Turel et al. 2017; Cameron et
al. 2016; Kracht et al. 2020). Each and all reviews have been conducted not
only in the titles of articles but also in abstracts -in cases where this option is
available- for the following reasons: (1) titles can sometimes be limited and
may not include the words eSports and BMI; (2) authors may use a variety
of different terms or synonyms corresponding to the concept of eSports and
BMI. Studies conducted on individuals with a chronic disorder (autism) or
used a non-observational study design (such as case intervention, qualitative
or systematic studies) are not included in this review.

Two authors (AB and PA) independently reviewed the abstracts taken

from the first review. The full-text articles of the selected abstracts were
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evaluated independently by the same authors. Any disagreement on the
issue of eligibility after the abstract or full-text process has been resolved by
the third and fourth authors (GK and IB). The reference lists of the included
articles have been scanned for eligibility. The data were extracted into a form
in terms of study type, population characteristics (age, race, environment,

and country), study methodology, eSports, and BMI.

3. Results

The selection of the studies is described in detail in Figure 1. 364 articles
were identified, including 361 articles from the initial review and 3 articles
through the reference lists of the included articles. After 125 articles were
removed, 239 original articles were scanned. 123 articles were not included
in the review since they include chronic disorders (n=23), are interventions
or qualitative studies (n=53) and systematic reviews or meta-analyses (n=47).
The 47 abstracts excluded from the scope include assessments that are out of
scope (n=9), include a summary of opinion (n=8), and do not include the BMI

concept (n=19), eSports and BMI assessment (n=11).

(n=364)

|

Records after duplicates removed
{(n=239)
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Records screened

Records excluded
(N=239) 2

(n=123)

( ncuded ) ( Ellgibity ) ( Screening ) ( Identifiction )

¢~ Records excluded
(=4a7) Abstracts assessed U Sext Mlclas
A ligibility (n—49) asessed for eligibility
-Did not assess BMI or eligibility (n=49) (n=67) Full-text articles
(n=19) excluded, with
-Did not address reasons (N=55)
eSports and BMI
(n=11) - -No measure of
-Outside of scope eSport play (n=8)
(n=9) »| Mo obesity and BMI
-Opinion articles measure (n=23)
\ (n=8) J -Did not assess
esSport and BMI
relationship (n=24)
Additional Abstract
from author files (n=1) -
v w

Studies included in
qualitative synthesis
(n=12)

Abstracts included in
qualitative synthesis
(n=3)

Figure 1. Selection of included research
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The articles excluded from the scope (n=55) include assessments
without eSports measurement (n=8), obesity and BMI measurement (n=23),
and the relationship between eSports and BMI (n=24).

Sixty-seven articles are left for full-text scanning. Since most articles
(n=24) were evaluated without specifically reporting on the relationship
between eSports and obesity, fifty-five articles were not included in the full-
text scanning. As a result, the data of 15 articles determined in accordance
with the purpose of the study were evaluated (Trotter et al. 2020;
DiFrancisco-Donoghue et al. 2020; Andre et al. 2020; Lee et al. 2021; Rudolf
et al. 2020; Tartar et al. 2019; Schmidt et al. 2020; ValladAo et al. 2020; Cox,
2019; Alexander et al. 2020; Bayrakdar et al. 2020; Giakoni-Ramirez et al.
2021; Bahrilli et al. 2020; Paramitha et al. 2021; Dykstra et al. 2021).

The descriptive characteristics of the included articles are given in
Table 1. The sample sizes of the included studies range from 6 to 1772. The
vast majority of the studies were conducted in the United States of America
(n=6). The sample age range in the studies ranges from 17 to 30. The age
range was not specified in three studies (Trotter et al. 2020; Schmidt et al.
2020; ValladAo et al. 2020).

BODY COMPOSITION Esport Player Non-Esport Player

SAME BODY MASS INDEX

26% More
Body Fat

70% More
Visceral Fat

' 15% Less :
Lean Body ]
Mass

10% Less
Bone
Mineral

Content Less active
. Increased time sitting

Figure 2. Body Composition (DiFrancisco-Donoghue et al. 2020)

44



Bayrakdar | Larion | Avci | Ene Voiculescu | Melenco | Kilingarslan | Bayraktar ® Body Mass Index...

Figure 2 shows that the body fat of the athletes is more than 26%, the
visceral fat is more than 70%, the fat-free mass is less than 15%, and the bone
mineral content is less than 10%. In addition, it has been reported that there
is no difference in BMI between eSports athletes and athletes engaged in
traditional sports, but eSports athletes have higher body fat ratios (DiFrancisco-
Donoghue et al. 2020).

It is also reported that in eSports, an average athlete's BMI can be
classified as normal (Rudolf et al. 2020). On the other hand, the evidence in
studies examining the relationship between eSports and BMI is unclear. For
example, it has been noted that the BMI level of the gamers who play video
games or eSports is higher than that of non-gamers (Weaver et al. 2009).
Nevertheless, it has been reported that eSports are less harmful to
participants' BMI compared to computer games or other sedentary activities
(Trotter et al. 2020).

The next studies: Descriptive characteristics of included studies
(n=15), highlight in following: Author and Year, Country, Sample and

Participant, Measurements Findings:

1.Trotter et al. 2020
Australia
-N=1772
-eSports athletes from 65 different countries-SF-1 General Health,
Physical activity level, BMI: kg/height2. There is a negative
relationship between PA and BMI. There is no relationship between
the frequency of eSports and BMI. BMI is inversely proportional to

in-game ranking (better gamers have a lower BMI level)

2.DiFrancisco-Donoghue et al. 2020
United States of America
-experimental group n=13
-control group n=11, age range 18-30
-College Esports players
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All measurements were taken during the peak season. Exercise
(min/session/day/week), Body fat (%) Number of steps (2 weeks).
There is no difference between the groups in terms of BMI p=0.35
-BMI of the experimental group=23.7, BMI of the control group=24.9.
-The total body fat percentage of eSports players was significantly
higher (p=0.05). The control group performed significantly more
physical exercises p=0.001
-daily screen time is approximately 2.5 times higher in the experimental

group p=0.001

3.Andre et al. 2020
United States of America
-N=18, age range 18-22
-College Esports players, Weekly eSports duration
-Weekly exercise duration
-BMI was identified as 24.1
-The weekly esports duration was identified as 18.9. The weekly

exercise duration was identified as 3.9.

4.Lee et al. 2021
-N=17, age mean 20, data was collected from 3 different countries
-Professional Esports players, daily training duration, BMI was
identified as 24.1
-The average daily training duration was identified as 9.21.
-The relationship between BMI and daily esports was not examined

in the study.

5.Rudolf et al. 2020
Germany
-N=1066, age mean 23
-Former professional eSports athletes, and Amateur Esports players
-Sedentary behavior, Health status
-Physical activity
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-BMI was identified as 24.6 However, the BMI level of the players
who are older or have quit eSports has been identified as 26.0.

-Weekly physical activity is between 2.5 and 5 hours.

-It has been found that professional eSports athletes are more active

than amateur and former eSports players.

6.Tartar et al. 2019
United States of America
-experimental group n=30, control group n=30, age mean 28.6
-Pulse rate per minute
-5 or more video games were played per week for 6 months.
-BMI of the experimental group=26.87, BMI of the control
group=27.72.
-Experimental group Pulse=77.7, control group pulse=78.9

7. Schmidt et al. 2020
-N=23
-winner and loser Esports players. Cortisol, Anxiety. Winner players
BMI=22.6, loser players BMI=26.5, p=0.03

8.ValladAo et al. 2020
United States of America
-N=21
-Students of the University Esports Club
-Weekly exercise duration, BMI was identified as 25.7
-Weekly Esports duration =13
-A significant relationship was stated between BMI and eSports

duration

9.Cox, 2019
United States of America
-N=23, age mean 20.7
-Those who play eSports ~ -BMI
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-Heart Rate -BMI=25.8

-During the eSport, the heart rate average per minute is 119.8

-During resting, an average of 75.6

-It has been found that playing eSports for a long time creates
physiological stress

10.Alexander et al. 2020-N=6, age mean 24

-Professional eSports Athletes

-Blood pressure, Heart Rate

-BMI=28.8 (range 22.9-34 kg/m?2)

-Systolic blood pressure=130 mmHg, Diastolic blood pressure=75
mmHg

11.Bayrakdar et al. 2020
Turkey

-N=137, age mean 19.92

-Professional eSports Athletes, Level of Physical Activity

-Daily eSports duration

-BMI=26.03

-Daily Esports duration is 9.34

-There is a negative relationship between BMI and the level of
physical activity

-There is a positive relationship between BMI and daily eSports
duration

12.Giakoni-Ramirez et al. 2021
Spain

-N=53, age mean 21.01, Professional eSports Athletes

-Esports experience

-BMI=26.03

-The BMI of those who are new to eSports is higher, and as the
experience increases the BMI rate decreases

-There is a negative relationship between BMI and eSports experience
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13.Bahrilli et al. 2020
Turkey
-N=47, age mean 20.98
-Professional and semi-professional Esports players
-Daily screen time
-Pain, Fatigue
-BMI=24.47
- Daily screen time=8.1 hours.

-There is a positive relationship between pain and screen time.

14.Paramitha et al. 2021

Endenosia
-N=50, Age =21.5
-Professional eSports Athletes
-Level of Physical Activity
-Sleep duration, Gaming duration
-BMI=22.4
-Sleep duration=420.5 minutes
-Gaming duration=183.9 minutes

-It is reported that the level of physical activity is high

15.Dykstra et al. 2021
United States of America
-N=27, Age =21.5
-Athletes of the esports club
-VO2Max
-BMI=25.6
-It is reported that by increasing the aerobic capacity, eSports
players will be more alive and kicking, and their performance will

increase.

Compared to players who do not play eSports; College eSports

players are stated to be less physically active, have low fat-free mass, and
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have a high body fat percentage (DiFarancisco-Donoghue et al. 2020).
Although the body fat percentage is high, it has been reported that eSports
players are in the normal weight ad fat class compared to international
references. It has also been reported that although eSports players look
healthy in general, a small group is significantly fat (Trotter et al. 2020).
Average BMI was in the overweight range for South Korean players, while
Australian and US participants were reported to be at the limit of the
overweight and generally to be at the limit of fattiness (Lee et al. 2021). It
has been reported that the BMI mean of players who are older and have
quit eSports is to be fat, and the BMI level of professional eSports players
is in the normal range compared to amateur and former players (Rudolf et
al. 2020). It has been reported that there are no significant differences in the
BMI variable in the two articles with experimental and control groups. The
BMI values of the experimental groups were reported to be lower than
control groups. (DiFrancisco-Donoghue et al. 2020; Tattar et al. 2019). In
addition, it has been stated in an article that the BMI of those who play
eSports increases as they get older (Rudolf et al. 2020). In the BMI
assessment conducted on the winner and loser eSports players, it was
reported that the winner players had a normal BMI and the loser players
were fat (Schmidt et al. 2020).

Concisely, it is reported that the BMI levels of those who are new to
eSports are high, but the BMI decreases positively as the experience
increases (Giakoni-Ramirez et al. 2021), and as the in-game ranking
increases, eSports players have better BMI (Trotter et al. 2020), active
eSports players have better BMI compared to former eSports (Rudolf et al.
2020), those who have been playing eSports for six months have a better
BMI than those who have not (Tartar et al. 2019), winner players have better
BMI levels than loser players (Schmidt et al. 2020), and the BMI level of
beginner eSports players is higher and the BMI rate decreases as the

experience increases (Giakoni-Ramirez et al. 2021).
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Figure 3. Representation of the body composition profile of the group of
professional esports players (Giakoni-Ramirez et al. 2021).

Figure 3 shows the body composition profile of the analyzed athletes.
Height (m), weight (kg), fat mass (%), fat-free mass (kg), bone mass (kg), BMI
(weight/height?) and values such as total body water (%) are displayed.
According to the article, it is reported that the BMI levels of professional
ESPORTS players are at the normal ranges. In addition, it has been reported that
eSports practiced for a long period of time do not have any negative effect on
the body composition of professional athletes (Giakoni-Ramirez et al. 2021).

In the studies reporting the eSports duration on a weekly basis, the
BMI level of college eSports players who play eSports for over 15 hours per
week is normal (Andre et al. 2020), and those who play less than 15 hours
per week have a BMI level of fat (ValladAo et al. 2020). There are differences
in the data of studies examining those who play Esports for over 8 hours
daily. It has been reported that the BMI level of professional athletes who
play eSports for an average of 9.21 hours per day is normal (Lee et al. 2021),
and the BMI level of professional athletes with a daily average of 8.21 is
normal (Bahrilli et al. 2020), the BMI level of professional athletes with 3.01
gaming duration is normal (Paramitha et al. 2021). But in an article, the BMI
value of athletes with a daily eSports time of 9.34 was reported as fat
(Bayrakdar et al. 2020).
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In studies indicating physical activity on a daily or weekly basis, a
relationship has been reported between physical activity and BMI (Trotter et
al. 2020; Bayrakdar et al. 2020). In the studies with 3.9 hours of weekly
training time (Andre et al. 2020) and 2.5-5 hours of weekly training time
(Rudolf et al. 2020), it was reported that the BMI was within normal ranges.
In addition, it is stated that athletes increasing their aerobic capacity will

maintain their BMI and improve their performance (Dykstra et al. 2021).

4. Discussion

This review aimed to review all observational studies examining the
effects of eSports on BMI. In addition, it has systematically collected all
published peer-reviewed observational studies on the BMI of eSports
players in order to draw the attention of scholars and researchers on the
subject of eSports and to encourage future empirical studies in the field of
sports sciences. However, as demonstrated via a systematic literature search,
few studies exist focusing on the BMI aspects of esports. Findings of the
review demonstrated that one main topic has been investigated in the health
literature: (i) The effects of eSports on BMI Some of the studies in the review
show that becoming an eSports player is similar to the process of becoming
a professional athlete in any sport (Giakoni-Ramirez et al. 2021; Bahrilli et al.
2020; Paramitha et al. 2021; DiFrancisco-Donoghue et al. 2020; Lee et al. 2021;
Rudolf et al. 2020; Schmidt et al. 2020). There are many similarities between
players who play eSports professionally and players who are defined as
traditional athletes (Suits, 2007). But academicians have different views on
regard eSports as a sport. In general, it is argued that eSports have a negative
impact on people and society (Caillois, 2001). Despite the growing
popularity of eSports, research on health problems among gamers has
recently begun to appear. Despite the long hours and intense screen time
required to reach the professional level in eSports (Garcia-Lanzo &
Chamarro, 2018; Huang et al. 2017), research is limited in understanding the

impact of such activities on the health of gamers. Current research suggests
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that eSports are comparable to traditional sports (Freeman & Wohn, 2017a;
Freeman & Wohn, 2017b).

Due to the popularity, eSports players have begun to spend quite a
long time before electronic devices (dota2.com, 2016). This situation causes a
negative effect on physical inactivity and BMI in eSports players. The most
fundamental difference between eSports and traditional sports is physical
activity. The most worrying thing about eSports is that players have sedentary
activities for hours (Rudolf et al. 2019). Increased screen time is called
sedentary lifestyle by academicians and experts. There are negative health
effects as part of a sedentary lifestyle. One of these negative health effects is
obesity (Choi et al. 2018; Cunningham et al. 2018; Polman et al. 2018).

Despite the different opinions about eSports in the literature, Polman
et al. (2018) tried to take a different perspective on eSports, noting that it was
discussed whether golf should be a sport and that academicians began to
work through Tiger Woods' physical body conditions especially in the 1990s.
Just as in traditional sports, in order to be the best in eSports, professional
eSports players need to be physically healthy so that they can make quick
decisions under time pressure and focus on the game process (Happonen &
Minshkina, 2019). It is stated that today most golf players do sportive
training with personal fitness trainers and eSports players also take care of
physical activities in order to protect their health and to be more successful
(Polman et al. 2018).

To date, among the common documented negative health problems of
eSports, weight gain due to inactivity has been reported (Vandewater et al.
2004). While the BMI level of eSports players who have been sitting
motionless by the screen for a long time is indicated as fat (Bayrakdar et al.
2020), another study stated that the BMI levels of professional eSports
players sitting by the screen for more than 8 hours daily are normal (Lee et
al. 2021; Bahrilli et al. 2020). Sedentary lifestyle and physical inactivity affect
BMI (Ekelund et al. 2014). The current results have shown that the BMI level
of adult eSports players is at the upper limit of the normal level (Andre et al.
2020; Lee et al. 2021; Rudolf et al. 2020; Bahrilli et al. 2020). The BMI values
of athletes ranging between 16.79 and 40.4 kg/m? indicate that body
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compositions are extremely variable. Last but not least, it is reported that this
change in the BMI of eSports players may be caused by factors such as age,
nutrition, physical activity, stress, sleep patterns, socio-economic status,
amateurism, professionalism, and experience (Ball & Crawford, 2005;
Dunton et al. 2009; Grandner et al. 2014; Bahrilli et al. 2020).

5. Conclusion

In the articles examined, different results are noticeable in relation to
BMI. But it is seen that the BMI of eSports athletes who do eSports
professionally is in the normal BMI range, as is the case with healthy people
or athletes in traditional sports. However, it is stated that BMI is within the
obesity limit/obesity range in non-professional, new to eSports, and players
who have quit eSports. As a result, it can be said that athletes who play
eSports professionally or do physical activity have a normal BM]I, just like
athletes who play traditional sports. It is also believed that athletes who
engage in physical activity can keep their BMI under control and further

improve their performance.
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Abstract

The purpose of this study was to compare the results obtained in 50-sqm speed
running by children aged 11-12 residing in urban or rural areas. Furthermore, the
study compared the values obtained ten years prior in the same trial (by subjects of
the same age). The sample comprised 155 children aged 11-12 + 0.5 (from Iasi,
Romania): 74 children from a rural school and 81 from an urban school. The assessment
of the 50-sqm speed running was performed by gender (boys and girls separately). The
findings have proven the differences among the children: the rural boys obtained
X+5=8.64+0.7 seconds compared to X+5=10.02+1.51 seconds scored by the urban boys.
The results obtained by the rural girls were X+5=9.22+0.77 seconds, while the urban
girls scored X+5=10.7+1.44 seconds. Upon comparing the values obtained in speed
running in 2012 with those of 2022, we have concluded that, in 2012, the boys recorded
better values by 0.04"" compared to the rural boys and 1.33"" compared to urban boys.
Concerning the girls, in 2012, they scored better by 0.04"" compared to rural girls and
by 1.52"" compared to urban girls. Consequently, it may be suggested that the results
obtained by children aged 11-12 have had a descending trend, which means an
insufficient development of the motor quality of “speed” over the past ten years.

Keywords: physical education, motor qualities, speed running.
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1. Introduction

Physical education and sport represent a mandatory subject of the
standard curriculum, targeting the development of motor skills and the
integration into society of middle schoolers (European Commission/
EACEA/Eurydice, 2013).

The PES Curriculum has been widely used and is related to the
positive psychological outcomes obtained by students, such as the
development of skills and the increase in the motivation to practice
exercising (Hastie et al., 2011; Wallhead & O’Sullivan, 2005). Exercising may
lead to educational benefits regarding social development, aptitudes, trust,
and behavioural consistency (Ntoumanis and Standage, 2009; Van den
Berghe et al., 2014).

Physical education and sport discipline are based on an educational
curriculum and the analysis of school documents. The syllabus for the
Physical education and sport discipline contributes to developing the
formation profile of middle school graduates. It is a competence-based
flexible school document (MEN, 2017).

The philosophy of Physical education and sport provides students
with opportunities to practise sporting activities, increasing the students’
chances of practising performance sports (van der Mars and Tannehill, 2015).

Siedentop designed the student-centred curriculum in 1994 to increase
students” motivation in Physical education and sport class by accomplishing
the essential requirements and depending on their acquisitions (Wallhead et
al., 2014).

The contents of instruction concern fields related to the organisation of
motor activities, well-balanced physical development, motor capacity, the
sports disciplines, individual hygiene and protection, behaviours and
attitudes — through a specific approach, they contribute to the progressive
acquisition of skills by enhancing the age-specific experience (MEN, 2017).

The Physical education and sports program generally promotes an
optimal climate of self-control and student perception through autonomy,
competence, and connecting (Chu & Zhang, 2018).
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The literature has provided well-grounded evidence concerning the
relationship between Physical education and sports class and motor skills
(Figueroa & An, 2017).

In addition, various studies have reported that extracurricular
activities and leisure physical activities carried out by children may develop
their motor skills, which may constitute an alternative to the practice of
Physical education and sport (Barnett et al., 2016; Bonvin et al., 2013).

The individual differences concerning motor competence are
considered the outcome of motor experiences during childhood;
subsequently, they reach high levels of specific competencies. Therefore,
Physical Education classes are a significant factor in developing motor skills
and qualities (Robinson et al., 2015).

The insight into the motor capabilities of children aged 11-12 is directly
related to the effects of physical education practice and the development of
various motor skills. For a teacher, it is highly relevant to grasp the motor
capabilities of students, as it facilitates the planning process for the classes of
Physical education and sports by choosing the manifestation methods and
forms and selecting the physical exercises to develop those competencies
(Batez, Krsmanovic, Dmitri¢ & Pantovi¢, 2011).

livonen and Sdakslahti (2014) have reported that further research is
necessary to understand the characteristics of physical activities that are
relevant through their organisation level and structure (Berry, Abernethy, &
Coté, 2008; Mota & Esculcas, 2002).

While the Physical education and sports classes take place in a
systematic and organised setting under the direct supervision of teachers,
the nonformal activities are free, and they contribute to both improving
motor performance and enhancing the pleasure of exercising (Coutinho,
Mesquita, Davids, Fonseca and Coté, 2016).

Many studies that have investigated the comparison between the
motor capacity of urban and rural students have found that rural students
tend to have better results than urban ones (Ozdireng, Ozcan, Akin &
Gelecek, 2005; Tinazci & Emiroglu, 2010; Badri¢ & Petraci¢, 2007; Cetini¢,
Petric & Vidakovic—Samar]vDija, 2011; Karkera, Swaminathan, Pais, Vishal &
Rai, 2014; Adamo et al., 2011; Tanovic, Kurtali¢, Bojic, Mijatovic¢ si Azapagi¢,
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2013; Albarwani et al., 2009). In addition, students' development and
physical activity make the subject of other research studies (Simeonova &
Pavlov, 2012; Yukako et a., 2010; Galov, 1996).

Motor capacity is determined by developing the motor qualities of
speed, power, resistance, and flexibility (Slanchev, 1992).

To teach them to students ages 11-12, we use one of the athletics races,
i.e., the 50 sqm speed running. The event comprises several phases: start,
acceleration, peak speed, and deceleration, which involve, to a smaller or
larger extent, the other motor qualities, too (Plisk, 2008). The decisive factor
in short-distance running is represented by the level of motor aptitudes —
power, speed, and acceleration (Dewanti & Lumintuarso, 2018).

Speed running is defined as a movement executed with maximum
speed; it is genetically conditioned. The early detection of genetic resources
may help to create an athlete with superior qualities. The maximum race
speed is expressed by the structure of kinematic and dynamic parameters
(Azuma & Matsui, 2021).

Maximum velocity (Vmax) is characterised by a gradual increase in
speed, represented as a relatively flat section between speed and distance,
almost 100% of the highest possible value (Healy et al., 2022).

Various methods and means of education speed and power are used
to develop maximum acceleration, which helps maintain the acceleration
level on the entire distance. Running is a part of most sports, but it has
different representations depending on the objective to attain. Competence
regarding running skills is significant and necessary in Physical education
and sports, and it develops with age (Kato Miyamaru, 2006; Kato et al., 1985,
1987, 1992).

In athletics, an essential factor is to obtain maximum speed as quickly
as possible. Short-distance running may be assessed concerning various
aspects of speed quality through four phases (i.e., reaction time and reaction
speed, acceleration, deceleration, and sprint speed and speed resistance).
Speed is influenced by muscle power, anaerobic running, movement
coordination, technical abilities, and the type of muscle fibres specific to the
athlete (Nossek, 1995).
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The comparative studies concerning the biomotor programs
conducted around ten years apart aim to assess the health state, mean values
of height evolution, youth weight, and the level of motor qualities
determined by the biological and functional substrate (National Research
Institute for Sport, 2012).

The interested parties involved in the field — mostly the Physical
education and Sports teachers — were notified regarding data interpretation
for each edition and the conclusions of each work. New findings have been
outlined regularly regarding the evolution of biomotor potential, and the
causes for justifying outcome decreases regarding some tests have been
analysed (resulting in alterations to the syllabus).

After 1990, we noted the regression of the students” biomotor potential.
In this respect, investigations have been carried out on other samples of
students, thus recording a new battery of measurements and motor tests.

2. Material and method

2.1. The purpose of this study was to compare the results obtained in the 50
sqm speed running by rural and urban children aged 11-1, as well as the
comparison of the results acquired decades ago in this test by subjects of the

same age.

2.2. The subjects

The sample comprised 155 children aged 11-12 from lasi, Romania, 74
children from a rural area: 38 boys, 36 girls and 81 children from an urban
area: 42 boys, 39 girls. We assessed the 50 sqm speed running on distinct
groups and by gender.

2.3. Procedure

The test was applied in 2021 — 2022 to all students aged 11-12 during
the Physical education and sports classes. The performance of the 50 sqm
speed running was assessed according to the National Evaluation System for
Physical education and sports benchmarks.

63



Education for Health and Performance

In this study, the statistical analysis compared the results of the 50 sqm
speed running of rural students with the results of urban students, as well as
the results of the assessment of the biomotor potentials from 2012 with the
values obtained in 2022. To make the statistical calculations and graphical
representations, the IBM SPSS Statistics 20 software was used, and the
following indicators were calculated: Independent-Samples T Test and
regression.

3. Results and Discussion

In this study, we assessed the potential differences between groups of
urban and rural students, the differences between the results obtained by
urban students in 2022 and the results obtained by students in the biomotor
program of 2012, the results obtained by rural students in 2022 and those
obtained by students in the biomotor program of 2012.

Table 1. Speed Running (SR) values among the research Boys

SR Urban 2022 — Rural U. 2022 — Biomotor Rural 2022 - Biomotor
2022 2012 2012
X+S 10.02+1.51 — 8.64+0.70 10.02+1.51 — 8.69+0.43 8.64+0.70 — 8.69+0.43
D 1.38+0.81 1.33+1.08 0.04+-0.73
T Test t=-4.249; t=>5.284; t=-0.373
Sig P<000 P<000 P=0711

Statistical calculations have shown that in the 50 sqm speed running,
the difference between the mean of the results of urban students was higher
by 1.38+0.81 compared to that of rural boys and by 1.33+1.08 compared to
that of biomotor 2012. Among rural students, the results obtained in 2022
feature a lower difference by 0.04+-0.73 compared to the mean of the results
obtained by boys in 2012. Hence, it may be concluded that between the
results obtained by urban and rural boys, there is a perfect significance
P<000. In addition, the results obtained by urban boys in 2022 and those
obtained in 2012 were significant, P<000. Comparing the results of rural boys
in 2022 and those obtained in 2012 indicates a significance threshold of
P=0.711, showing that the difference between means is insignificant. (Table
1, Figure 1).
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Graph 1. The results obtained by urban and rural boys
and the values obtained in the biomotor program of 2012
Table 2. Regression of results — Boys
Regression Sum of Squares Sig. MIN MAX
Urban 2022 — Rural 2022 3.130 P=0.155 8.99 10.10
Urban 2022 — Biomotor 2012 3.916 P=0.110 9.12 10.62
Rural 2022 — Biomotor 2012 0.04 P =0.933 8.62 8.66
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Between the values obtained by the group of urban boys in 2022 and
those obtained by rural boys in 2022, there is a positive regression of 3.130.
The values obtained by urban boys in 2022 and those obtained by boys in
2012, there is a positive regression of 3.916. The results of rural boys in 2022
and those obtained by boys in 2012 indicate a positive regression of 0.04
(Table 2, Figure 2).
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Figure 2. The regression between the three groups of subjects
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Table 3. Speed Running (SR) values between the research studies — Girls

Urban-Rural Urban -Girls 2012 Rural - Girls 2012
X+S 10.78+1.44 — 9.22+0.77 10.78+1.44 — 9.18+0.66 9.22+0.77 —9.18+0.66
D 1.56+0.67 1.6+0.78 0.04+-0.11
T Test t=-5.746 t=0.277; t=6.086
Sig P<000 P<000 P =0.783 P=0.783
Pearson correlation -0.046 -0.140 0.036

The results obtained by the rural girls in the 50 sqm speed running in
2022 have shown a difference of 1.56+0.67 compared to the values obtained
by the urban girls. The values obtained by girls in the biomotor program of
2012 recorded differences of 0.04+-0.11 compared to the results obtained by
the rural girls in 2022 and 1.6+0.78 compared to the values obtained by the
urban girls in 2022. The significance threshold is p<000 between the urban-
rural groups and urban groups — the biomotor program of 2012, which proves
that the differences between means are significant. The differences between
the results obtained by the rural girls in 2022 and those obtained by girls in
2012 are insignificant, underlined by the value of P = 0.783. (Table 3, Figure 3).
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Figure 3. The results of girls in the 50 sqm speed running
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Table 4. Regression results — Girls

Regression Sum of Squares Sig. MIN MAX
Urban- Rural 0.145 P=0.788 10.80 11.05
Urban -Girls 2012 0.087 P=0.836 10.84 11.03
Rural - Girls 2012 0.412 P=0.415 9.02 9.43

Statistical calculations prove a positive regression of 0.145 between the

results obtained by the urban girls in 2022 and the results obtained by the rural

girls in 2022. The values obtained by the urban girls in 2022 and those obtained

by girls in 2012 show a positive regression of 0.087. In addition, the values

obtained by the rural girls in 2022 recorded a positive regression of 0.412

compared to those obtained by the rural girls in 2012 (Table 4, Figure 4).
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A study carried out on 150 children within a primary school in
Vidikorac, Croatia, has mentioned that the reaction time in the 50 sqm speed
running is, on average, 15.3% higher for boys than for girls and that boys run
4.8% faster than girls (Blazevi¢ et al., 2011). Another study conducted in
Croatia on a sample comprising 2431 students aged between 11.3 +/- 6.1 have
shown that the differences between the exercise capacity of the rural and
urban children have been calculated using a series of univariant analysis of
variance, the results for speed running demonstrating that urban students
have scored almost equal values compared to rural students (Ujevic et al.,
2013). Another study was conducted on students aged 10-12 and included 85
students, 61 from urban and 24 from rural areas (from various geographical
zones). The urban students came from the school Kebangsaan Sungai Besi 2,
Kuala Lumpur, and the rural students came from the school Sekolah
Kebangsaan Sungai Rasau, Dalat. The results have proven that rural students
scored higher by 33.3% compared to urban students, who obtained 19.7%
(Hian et al., 2013).

4. Conclusions

This study aimed to compare the results of students aged 11-12 from
rural and urban areas and the results obtained by students in 2022 with those
within the biomotor program of 2012 in the 50 sqm speed running.

The study results have proven that rural boys scored higher than urban
students and boys. In addition, the values obtained by rural boys in 2022
were better compared to the results obtained in the biomotor program of
2012.

The values obtained by girls in the biomotor program of 2012 were
better compared to the results obtained by the rural girls in 2022 and the
results obtained by the urban girls in 2022.

Consequently, the results prove that rural boys featured constant
values concerning speed running, while urban boys scored lower on this test.
Furthermore, the urban girls recorded lower scores compared to rural boys
and the values obtained by girls in the biomotor program of 2012.
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