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S1

COVID-19 INFECTION AMONG PROFESSIONAL SOCCER
PLAYERS DURING TWO SOCCER SEASONS

Anamarija Jurcev-Savicevic'*?, Jasna Nincevic!, Sime Versic*®,
Toni Modric?, Ante Turic’, Ante Bandalovic®¢, Boris Becir®, Marijana
Mijakovic', Ivana Bocina', Damir Sekulic*’

Teaching Public Health Institute of Split and Dalmatia County; Split,
Croatia, >School of Medicine, University of Split, Split, Croatia, *University
Department of Health Studies, University of Split, Split, Croatia, *Faculty
of Kinesiology, University of Split, Split, Croatia, "HNK Hajduk Split, Split,
Croatia, ®Department of Orthopedics and Traumatology, University
Hospital Split, Split, Croatia, "High Performance Sport Center, Croatian
Olympic Committee, Zagreb, Croatia

Correspondence: anamarijajs@gmail.com

There are limited data describing clinical patterns among pro-
fessional players with COVID-19 infection, particularly related
different predominant SARS-CoV-2 variants. This observational
study was conducted during two consecutive soccer seasons in
one professional soccer club in Split, Croatia. There were three

clusters of infection in 2020/2021 season and one cluster in
2021/2022 season characterized by low adherence to preventive
measures. In this study of soccer players, COVID-19 was associat-
ed with a mild, self-limited or asymptomatic infection, not requir-
ing hospital care, regardless dominant SARS-CoV-2 variants of
concern. Regarding cardiac involvement, there were no findings
of any cardiac complication. However, infected players had sig-
nificantly more symptoms (t-test =3.24; p=0.002), a longer period
of physical inactivity (c2 = 10.000; p=0.006) and a longer period
of self-assessment for achieving full fitness (c2 = 6.744; p= 0.034)
in the 2020/2021 season (time of Wuhan wild strain and Alpha
variant) than in the 2021/2022 season (time of Omicron variant).
In addition, 25% of the players reported the presence of symp-
toms after isolation (fatigue, malaise, cough, headache, insom-
nia) which was not reported in any player in season 2. It was also
found that, despite the milder clinical presentation of the infec-
tion in the Season 2021/2022, the players had significantly more
abnormal laboratory findings (c2 =9.069240; p=0.002), although
without clinical significance at the time of the study. Future re-
search is needed to replicate the findings of abnormal laboratory
results and to extend the study focusing on their potential long-
term clinical significance.
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S2

HAMSTRINGS INJURIES IN FOOTBALL - ARE WE MAKING
ANY PROGRESS?

Sime Versi¢'

'Faculty of Kinesiology, University of Split, 2HNK Hajduk, Split
Correspondence: simeversic@gmail.com

Hamstring injuries represent the most common type of injury
among senior male football players. Data from the UEFA Elite
Club Injury Study from 2001/02 to 2021/22 showed that ham-
string injuries represent 19% of all reported injuries with an up-
ward trend of proportion from 12% during the first and 24% in
the last observed season. Additionally, the proportion of all inju-
ry absence days caused by hamstring injuries has increased from
10% to 20% in the observed 20-year span. Studies also report
high number of hamstring reinjuries with special risk within first
2 months after player’s return to full training. Despite advances
in training methodology, equipment, diagnostics and therapies,
it is clear that there are no specific improvement in reducing these
health related problem. Significant amount of studies are explor-
ing potential risk factors for hamstrings injuries. Although this
problem should be approached multifactorially, there are clear
individual factors that contribute to a higher frequency of ham-
string muscle injuries. In addition to intrinsic factors related to a
reduced level of fitness (e.g. muscle strength, coordination, flexi-
bility, etc.), there is a significant number of extrinsic factors asso-
ciated with coaching staff, team or club. Among others, football
medical officers highlight lack of communication between medi-
cal and coaching staft and lack of regular exposure to high-speed
football during training sessions as most significant risk factors
for hamstring injuries. In order to reduce the frequency of ham-
string injuries in the future, the responsibility is an all football so-
ciety - from the players who need to take care of their bodies, the
club staffs which need better communication and control of the
training process, and the football officials who determine game
density and schedule.

S3

IMPORTANCE OF EXPERIENCE WHEN APPLYING MILL'S
UTILITARIANISM TO SPORT SCANDALS

Robert C. Schneider1

1State University of New York at Brockport, Faculty of Sport
Management, Brockport, New York

Correspondence: rschneid@brockport.edu

The application of John Stuart Mill's Greatest Happiness Princi-
ple (Mill, 1863/1957) can be helpful in mitigating overreactions
to major sporting scandals. Knowing and understanding “effect”
of management’s reaction over the long-term can assist in guid-
ing sport managers’ reactions to future scandals in the interest
of good long-term outcomes. The utilitarian decision making
component of “experience” highlighted by Beauchamp (1982) as
necessary to act related to daily affairs is also necessary in form-
ing sport managers’ reactions to large-scale scandals. Analysis of
long-term outcomes resulting from management’s specific reac-
tions to the 1919 Chicago Black Sox Scandal and the 1986 South-
ern Methodist University American Football Scandal contribute
to an experience base necessary to react to current sport scandals
in a way that brings about the most long-term good. Mill’s Great-
est Happiness Principle with a focus on the long-term satisfac-
tion across the sporting community, serves as the primary guide
to measuring the effectiveness of managements’ reactions to past
scandals in the interest of developing a best practices approach to
more recent and future sport scandals such as the 2020 Houston
Astros Sign Stealing Scandal. Commonalities of reactions to past

scandals, which lead to the most long-term good, forms a sound
basis on which sport managers can react to future sport scandals,
often in the form of punishments and policies, as they aspire to
bring about most long-term good..

S4

PERIODIZATION IN TEAM SPORTS: EVIDENCE VS./FOR REAL
LIFE (BRIEF REPORT)

Igor Jukic'

Faculty of Kinesiology, University of Zagreb

Correspondence: igor.jukic@kif.hr

The fundamental goal of a top-level team sport is to participate in
the high demanding international and domestic competitions and
achieve top sports results. At each of these competitions, sports
teams should be in optimal sports shape. Competitions in team
sports take place in league systems, cup systems and in tourna-
ment competitions. A special obstacle to the implementation of
adequate periodization strategies is the congested competition
schedule during the competition season. Such a competition sys-
tem puts coaches in a situation to choose between short-term
(microcycles) and long-term approaches (macrocycles) to plan-
ning and programming. The periodization of sports preparation
in team sports is based on the synchronization of team and indi-
vidual sports form. The basic task of periodization (planning and
programming) is the manipulation of contents, loads and meth-
ods of sports preparation in the specific period of preparation
and competition. Also, due to the possibility of applying precise
training interventions, special emphasis is placed on the monitor-
ing of load, fitness and fatigue. Players in team sports simultane-
ously participate in different programs (strength and conditioning,
technical and technical-tactical) of sports preparation. At the same
time, special attention is paid to psychological preparation, nutri-
tion and recovery. Due to the influence of various types of stresses
on the athlete and the team, it is not easy to interpret the real rea-
sons for changes (positive and negative) in competitive efficiency.
Such a multidimensional demand for sports preparation requires
a multidisciplinary and interdisciplinary approach in planning
and programming. That is why the coach and his staff should be
equipped with evidence based knowledge and experience that will
allow them to effectively manage the training process and sports
form. Scientific researches dedicated to the periodization of sports
preparation in team sports are a great challenge for sports scien-
tists. In doing so, sports scientists are faced with the challenges of
availability of top teams and their coaches, insufficient time peri-
ods for research, research program design that needs to fit into the
regular team program, and the choice of appropriate methodolog-
ical research procedures.

S5

PHYSICAL FITNESS SURVEILLANCE: THE POWER OF FEEDBACK
Gregor Jurak’

"University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: gregor.jurak@fsp.uni-lj.si

The best health indicator in youth is their physical fitness. Thus,
monitoring and surveillance of children and adolescents’ physi-
cal fitness provide an opportunity to promote health and physi-
cal literacy, and designing effective public health and educational
policies and interventions at an individual or population level by
providing feedback to: a) children, their parents and physicians
(on individual level), b) teachers (on individual and class level), c)
headmasters (on school level), d) policy makers (on local, region-
al and national level). Providing informative and timely feedback

DOI 10.26773/mjssm.230401
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is therefore essential for encouraging participants’ responsiveness
and continued involvement in monitoring/surveillance system,
for providing teachers crucial information for physical education
planning, and for policy makers to use this information for prompt
and effective decision making. Some good practice on providing
SLOfit feedback reports to various end-users in well-established
national physical fitness surveillance system for Slovenian school-
children and adults that has been collecting annual fitness data
for over three decades will be presented. Additionally, possibility
on providing feedback on fitness on free-for-use FitBack online
platform will be discussed.

S6

PHYSICAL LITERACY AS A HOLISTIC CONCEPT FOR
PHYSICAL ACTIVITY: FROM THE SITUATION IN EUROPE TO
ITS USE WITHIN INTERVENTIONS

Johannes Carl’

'Friedrich-Alexander University Erlangen-Nirnberg, Department of
Sport Science and Sport, Erlangen, Germany

Correspondence: johannes.carl@fau.de

Both the World Health Organization and the UNESCO propose
within their most important documents on physical activity to
align strategies and initiatives with the concept of physical literacy
(PL) for lifelong adherence to physical activity. In his invited talk,
Johannes Carl presents the most important findings of the recent
EUROPLIT study, which has comprehensively assessed and com-
pared the implementation state of PL across 25 European coun-
tries. Drawing on a mixed-methods approach with document
analyses and quantitative surveys, the research team identified a
heterogenous situation of PL in Europe. Although the anglophone
countries tend to better adopt the concept, research initiatives are
largely fragmented within the European countries and scholarly
progress often bases on the effort of single researchers. PL plays
hardly any role in national health agendas and curricula often
list single elements of the concept without explicitly mentioning
PL. In summary, the holistic concept hesitantly permeates prac-
tice and policy in most countries, while the implementation state
was strongly related to conceptual discussions (e.g., dominance of
competing approaches), translation challenges, and country-spe-
cific traditions. Nevertheless, the speaker draws specific conclu-
sions for a better dissemination of PL in the Balkan region. In this
context, he will also make specific suggestions for interventions,
as PL has complex conceptual-philosophic assumptions and lit-
erature has shown that PL interventions largely miss to consider
this solid theoretical fundament. Accordingly, his talk concludes
with recommendations for the transfer of PL into practice by pre-
senting a reporting template with 14 items to better underpin PL
interventions in the future.

S7

PROFESSIONAL ATHLETES IN TRANSITION AFTER A
PROFESSIONAL CAREER - CROATIAN MODEL
Nevenka Maras'

Faculty of Teacher Education, University of Zagreb
Correspondence: nevenka.maras@ufzg.hr

A review of the literature revealed that there are no longitudinal
studies that examine the entire careers of athletes. The end of a
professional sports career is a sensitive period in the career of each
athlete. The transition to a normal life without daily activity in pro-
fessional sports requires a detailed pedagogical analysis from both
micro and macro perspectives. In this paper, the focus is on the pe-
riod after the sports career and the same problem that arises after

DOI 10.26773/mjssm.230401

the termination of active sports. There are numerous reasons for
ending a professional sports career: psychological, health, financial,
socio-cultural, family, etc. The aim of this work is to highlight the
importance of certain aspects, on the basis of which we will devel-
op pedagogical guidelines for the management of an athlete's career
after the termination of professional sport. Through three case stud-
ies, three athletes over the age of 35 from different sports, the author
presents the key factors that directly affect the process of ending a
sports career, but also analyzes the role of the sports system and the
state at a turning point in the life of an athlete. Research suggests
that professional athlete retirement is associated with a loss of con-
trol, lower self-esteem, and overall lower life satisfaction. Top ath-
letes are not immune to the negative consequences of retirement; on
the contrary, they are more vulnerable to trauma during retirement.
The need for social dialog and the active involvement of the state
in this matter, together with the high level of personal responsibil-
ity of the athletes themselves, represent a path to a healthier and
more efficient functioning of society, in which individuals feel like
meaningful and successful members of the larger social community.
The Swiss model, which provides career counseling and assistance
to athletes in finding an internship or job, seems to be a very smart
way to manage the transition after the end of the sports career. On
the other hand, the Danish model, which is based on creating edu-
cational opportunities so that top athletes can combine an academic
and a sports career, seems to be the most suitable starting point for
developing an authentic Croatian model.

S8

PHYSICAL ACTIVITY AND SPORT AMONG CHILDREN WITH
DISABILITY

Ingi Einarsson’

'Reykjavik University

Correspondence: ingithore@ru.is

Not much is known about physical activity (PA) and PA patterns
measured with objective methods among children with disability
or their reasons to take part in PA and sport or their ability to per-
form in sport. Of the few studies published, most suggest that PA
levels are well below recommended guidelines and overweight and
obesity are common. Furthermore, compared with typically devel-
oped individuals (TDI) at the same age, children with disability are
worse off in most health-related variables. In a study done in Iceland,
a significantly higher proportion (p<0.006) of children with disabil-
ity were categorized as having an elevated percentage of body fat
(41%) than TDI children (19%). Similarly, over 20% of children with
a disability had elevated waist circumference, 34% had elevated BP,
between 13 and 21% were found to have unfavorable blood lipid pro-
files and 7% were diagnosed with metabolic syndrome. Although the
PA levels of children with disability were 40% lower and they spent
9% more time sedentary than their TDI peers, there was an interac-
tion between group and sex (p<0.05). Children with disability (60%)
were more likely to name weight loss as a reason to participate in PA
than TDI children (34%, p=0.002) but a higher proportion (96%) of
TDI children than children with disability (50%) participated in PA
to improve skills (p<0.001). Only 25% of children with ID reached
recommended levels of aerobic fitness whereas 75% of TDI children
met those levels (p<0.001). However, children with disability who
do regular sports training do not differ from TDI children in any of
the health-related variables. Further children with disability who do
competition training can reach a high level in their chosen sport and
are often comparable to able-body peer athletes.
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Oral presentations

o1

ANALYSIS OF DIFFERENCES IN STUDENTS' ATTITUDES
TOWARDS PHYSICAL EDUCATION IN RELATION TO GENDER
Mislav Lozovina', Igor Jelaska?, Ana Penjak?

'University of Split, Faculty of Maritime studies, Split, Croatia, 2University
of Split, Faculty of Kinesiology, Split, Croatia

Correspondence: mlozovin@pfst.hr

The impact of a sedentary lifestyle is increasingly detrimental
to human health. A minority of people in modern societies are
physically active enough, and a change in attitude and belief is
the beginning that can bring a change in an individual's behavior.
PURPOSE: The aim of this study was to determine students’ atti-
tudes towards Physical education and to determine are there any
differences in attitudes towards physical education in relation to
gender. METHODS: The research was conducted on a sample of
365 students of the 1st and 2nd year of the Faculty of maritime
studies in Split. 265 male and 100 female students were surveyed
with the STZK36 questionnaire to assess the attitude towards
Physical education. RESULTS: The results undoubtedly indicate
that students have moderately positive attitudes towards Phys-
ical education. No differences were found between the sexes in
the cognitive and affective components of the attitude. What sta-
tistically significantly differs male students from female students
is the behavioral component of the attitude. CONCLUSION: The
obtained results enable an insight into the actual state of students'
attitudes and enable a reasoned discussion for the development
and positive change of the curriculum, for the benefit of students'
health.

02

BASIC PRINCIPLES FOR MOTOR TASKS PRESCRIPTION IN
PEOPLE WITH DEMENTIA

Natalia Martins Martins', Marta Duarte?, Cétia Faria?, Daniel Dionisio?,
Marcio Martins?, Raquel Ferreira Silva®, Marlene Rosa*

'Polytechnic Leiria, 2Alzheimer Portugal, *Centro Social do Estoril, “ci-
TechCare, Center of Innovative Care and Health Technology
Correspondence: susana.i.lopes@gmail.com

PURPOSE: To understand executive functioning determinants in
the prescription of continuous and discrete motor tasks in people
with dementia. METHODS: Thirty-six (30 F; 6 M; 75.37+23.86
yrs) elderly with dementia were included in this study if they were
able to understand easy verbal commands and to perform hori-
zontal upper limb reaching movements. The executive function
of each participant was assessed using the Frontal Assessment
Battery (abstract reasoning, motor programming, and cognitive
flexibility). Two different motor control categories for the upper
limb movement were assessed using the EUROFIT battery (dis-
crete motor task = it has a clear beginning and end) and the TATI
board platform (continuous motor tasks = no distinctive begin-
ning or ending; Agilidades Inc). Differences in FAB dimensions
between participants with lower (G1) and higher (G2) values in
EUROFIT and TATI were compared (Man Whitney Test; p<0.05).
RESULTS: Participants demonstrated significant differences in
total FAB score between G1 (9.94) and G2 (6.94), according to
the performance in EUROFIT (p=0.001) and in TATI (G1=9.56
vs G2=7.33; 0.009). Cognitive flexibility was also statistically dif-
ferent between groups (G1=1.39; G2=0.61; p=0.032), according
to the performance in EUROFIT. Instead, and according to the
performance in TATI, there was a statistical difference for ab-
stract reasoning (G1=1.94; G2=1.00; p=0.009). CONCLUSION:
Apparently, the performance in the discrete motor tasks might be

associated with cognitive flexibility abilities, while performance
in continuous motor tasks was associated with abstract reason-
ing abilities. Therefore, the executive function evaluation is a key
element for an adequate motor task prescription in people with
dementia.

o3

BRIDGING THE GAP BETWEEN THE BODY AND THE
MACHINE: EMBODIED LEARNING WITH INTERVENTIONAL
BRAIN COMPUTER INTERFACES?

Ali Leila'?, Clorinda Sorrentino', Angelina Vivona', Lucia Martiniello’
Pegaso University, Faculty for Human Sciences, Napoli, Italy, 2Universi-
ty of Camerino, Macerata, Italy

Correspondence: leila.ali@unicam.it

PURPOSE: The contribute aims to understand how the body and
the brain interact with different brain computer interfaces (BCI) and
to analyze the implications of these tools on embodied learning in
the educational field. METHODS: Through a theoretical approach
a review of the literature is developed by studying the relationship
between the body, the brain and the BCI. To conduct our research,

[Tl "o

we used the keywords "embodied learning", "cognition", "digital
learning", "body", "brain-computer interface" in Pubmed, Frontiers,
Google Scholar and Researchgate. RESULTS: There are multiple
concepts related to digitization and they can vary from owning
digital tools such as computers, phones, virtual reality devices to
even using interventional BCI. BCI are being reported safe and ca-
pable of reversing physical and cognitive disabilities. The impact of
these tools is variable according to their nature, the environmental
factors, and the condition of the brain and body. CONCLUSIONS:
With the massive development of technology nowadays many in-
terrogations are coming into surface about the relationship between
the human and the machine, and at what level the digital world will
be able to interfere with our lives and integrate our bodies.

04

CIGARETTE SMOKING, SPORT PARTICIPATION AND
PHYSICAL ACTIVITY LEVELS IN UNIVERSITY STUDENTS
FROM SOUTHEASTERN EUROPE; CROSS-SECTIONAL
ANALYSIS OF ASSOCIATIONS AFTER COVID-19 PANDEMIC
Jasna Luli¢ Drenjak’, Natasa Zeni¢?, Miran Pehar?

"University of Rijeka, Faculty of Health Studies, Rijeka, Croatia, 2Univer-
sity of Split, Faculty of Kinesiology, Split, Croatia, *University of Mostar,
Faculty of Science and Education, Mostar, Bosnia and Herzegovina
Correspondence: jasna.lulic.drenjak@uniri.hr

Low physical activity levels (PAL) and cigarette smoking (CS) are
both recognized as risk factors for cardiovascular-diseases. Howev-
er, few studies examined the associations between these factors in
population of university students. Additionally, to the best of our
knowledge no study examined this issue in period after COVID-19
pandemic considering detrimental social- and health-consequenc-
es of the pandemic. PURPOSE: The aim of this study was to ex-
amine correlations among sport-participation, PAL and CS among
university-level students in the period after COVID-19 pandem-
ic. METHODS: Participants were 761 students (411 females) from
three universities in Croatia, and Bosnia and Herzegovina who were
cross-sectionally examined by semi-structured anonymous question-
naires at the beginning of the 2022/2023 academic year. Questions
included queries on sociodemographic characteristics, CS, PAL, and
sport-participation. Differences between genders were established by
Mann-Whitney test, while gender-stratified logistic regressions were
calculated to evaluate the associations between sport-participation
and PAL, with binomized CS (smoking vs. non-smoking). RESULTS:

DOI 10.26773/mjssm.230401
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Results showed lower PAL with no differences in sport-participation
in older students, and females. PAL was strongly negatively associ-
ated with CS in females (Odds Ratio (OR) for being smokers: 2.23,
95% Confidence Interval (CI): 1.55-2.61), but not in males (OR: 1.45,
95%CI: 0.90-1.91). There was no association between sport-partici-
pation and CS in studied participants (OR: 1.34, 95%CI: 0.71-1.84;
OR: 1.11, 95%CI: 0.51-1.76 for females and males, respectively).
CONCLUSION: Despite expectations that sport participation would
be significantly associated with CS results showed no association be-
tween these variables, which could be related to the fact that orga-
nized sport-participation dramatically decreased during COVID-19
pandemic. Further prospective studies are needed in order to evalu-
ate the cause-effect relationships between variables.

05

DEVELOPMENT OF MONTENEGRO TOURISM BASED

ON SPORTS, REHABILITATION’S AND RELAXATION’S
ACTIVITIES FOR ALL GENERATION’S SEGMENTS

Radmila Janicic!

'University of Belgrade, Faculty of Organizational Sciences, Depart-
ment for Marketing Management and Public Relations, Belgrade, Re-
public of Serbia

Correspondence: radmila.janicic@gmail.com

Development of Montenegro Tourism based on sports, rehabilita-
tion and relaxation’s activities for all generation’s segments is strong
strategies for further positioning Montenegro as touristic brand
destination. Sports, rehabilitations and relaxation’s activities give
opportunities to tourists for excellent experiences, creative times,
as well as, good, professional, medical rehabilitation and relaxation’s
activities for all generation’s segments. In the paper will be given
the special focus on generation’s segmentation for tourism, in the
way that young people enjoy sports activities, but opportunities for
rehabilitations and relaxations is very important for every genera-
tion’s segments. Some tourists enjoy in swimming, yachting, others
enjoy in yoga, spa, while others use rehabilitation’s opportunities.
PURPOSE: The goal of the paper is to research theoretical approach
of strategic marketing planning in development of Montenegro
tourism based on sports, rehabilitations and relaxation’s activities
for all generation’s segments. METHODS: After theoretical review,
the paper will present case studies. Using in-depth interviews with
tourism managers, professors of sports and physicians, and the pa-
per will give opinion about effectiveness of tourism based on sports,
rehabilitation’s and relaxations on development of Montenegro
tourism. RESULTS: Results indicate that tourism based on sports,
rehabilitation’s and relaxation’s activities for all generation’s seg-
ments has impact on development of Montenegro tourism. CON-
CLUSION: The findings prove that development of Montenegro
tourism is based on sports, rehabilitation’s and relaxation’s activities
for generation’s segments.

06

DIFFERENCES IN PHASIC PUPILLOMETRIC RESPONSES BUT
NOT OCULOMOTOR CONTROL ARE OBSERVED BETWEEN
SPORTS RACING DRIVERS AND NON-SPORTING POPULATION
Janez Vodicar'

"Faculty of sport, University of Ljubljana, Ljubljana, Slovenia
Correspondence: janez.vodicar@fsp.uni-lj.si

Sports racing drivers require superior eye movement control to per-
ceive complex contextual environment while constantly changing
head position. In addition, phasic attention is involved in collect-
ing information from the environment and could differ between
sports racing drivers and non-sporting population. PURPOSE: the
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aim was to analyse precision of eye movement control and phasic
attention under neutral and neck torsion position in sports drivers
and controls. METHODS: infrared mobile eye trackers were used to
measure eye movements and pupillometric responses during target
tracking (40°/s velocity and 30° amplitude of visual angle) at neu-
tral and neck torsion (45°) position. Ratio between eye and target
movement velocities were calculated (gain) at all positions sepa-
rately. Index of cognitive activity was calculated from pupillometric
responses to describe phasic attention. RESULTS: sports drivers
presented with statistically significant lower index of cognitive ac-
tivity (F = 4,756; p = .000) but no statistically significant differences
in gain were observed between the two groups. In addition, index
of cognitive activity presented with no changes under neck torsion
conditions in sports drivers, while in healthy controls it tended to
increase under neck torsion. CONCLUSION: sports racing drivers
demonstrated high level of oculomotor control with lower demands
on phasic attention regardless of head position. This adaptation
could enable more reliable perception during different time and lo-
cation constrained driving tasks.
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DOES NECK KINAESTHESIA CORRELATE TO QUIET EYE
CHARACTERISTICS DURING BASKETBALL JUMP SHOTS
AND FREE THROWS - A PILOT STUDY

Ziva Majcen Rosker', Janez Vodicar', Jernej Rosker?

'Faculty of sport, University of Ljubljana, Ljubljana, Slovenia, 2Faculty of
Health Science, University of Primorska, Koper, Slovenia
Correspondence: ziva.majcen-rosker@fp.uni-lj.si

Quiet eye phenomena during basketball shots is related to superi-
or precision, however its correlations to neck kinaesthesia has not
yet been studied. This would be of importance as they present with
strong neurological interconnections. PURPOSE: the aim was to as-
sess correlations between quiet eye and neck kinaesthesia. METH-
ODS: infrared mobile eye trackers were used to measure quiet eye
during free throws and jump shots in 10 trained basketball play-
ers. Movement control (Butterfly test) and joint position sense of
the neck were measured using NeckSmart system. Quiet eye was
described using its onset, offset, duration and number of fixations.
Movement sense was analysed using amplitude and directional ac-
curacy and position sense using relocation error. RESULTS: Ampli-
tude and directional accuracy presented with significant and strong
correlation to quiet eye duration and onset during free throws.
During jump shots, head relocation from extension presented with
significant and very strong correlations with number of fixations.
Significant and strong correlations were observed between head
relocation from flexion and quiet eye duration as well as between
head relocation from flexion and quiet eye offset during jump shots.
CONCLUSION: neck kinaesthesia could affect quiet eye character-
istics, suggesting the importance of oculomotor and neck kinaes-
thetic training for improving precision of basketball shots.

08

EFFECT OF MINI BASKETBALL ON PHYSICAL DEVELOPMENT
AND MOTOR SKILLS OF 8 -9 YEAR OLD CHILDREN

'Mariana Borukova

'National sports akademy "Vassil levski", Bulgaria, Faculty of Pedagogy
Correspondence: marianaborukova@gmail.com

The physical development of a person is an intricate and complex
concept, which can be considered as a dynamically changing state
from the moment of birth to the last breath of a person. At school
games mark the beginning of sports education of children. PUR-
POSE: The purpose of the study is to determine the dynamics of
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physical development and some motor qualities of 8- 9 year-old
students under the influence of organized mini basketball sessions
at school within 1 academic year. METHODS: Subject of the study
were 205 primary school students. The applied methods are an
overview study of specialized literature and sports-pedagogical test-
ing after 18 indicators, carrying information about physical devel-
opment and some motor qualities. Data was processed mathemat-
ically and statistically with the help of variation, comparative and
correlation analyses. RESULTS AND CONCLUSION: The obtained
results give reason to claim that organized mini basketball activities
raise the level of physical development and have a favourable effect
on the development of motor skills of 8-9 year-old children.
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HIGH INTENSITY EXERCISE UNDER HYPOXIA AND NORMOXIA
IN FEMALES: A RANDOMIZED CONTROLLED TRIAL

Erich Hohenauer'??, Giannina Bianchi', Vanessa Wellauer', Wolfgang
Taube?, Ron Clijsen’?#

'RESlab, University of Applied Sciences and Arts of Southern Switzer-
land, Landquart Switzerland, ?International University of Applied Sci-
ences THIM, Landquart, Switzerland, *University of Fribourg, Fribourg,
Switzerland, *University of Applied Sciences Bern, Berne, Switzerland
Correspondence: erichohenauer@supsi.ch

The mechanisms behind strength training under hypoxia are not
exactly known, despite the increase in popularity. PURPOSE: The
aim of this study was to investigate the physiological impact of
high-intensity exercise (HIE) under hypoxia (HYP) and to com-
pare it to normoxia (CON) on recovery characteristics (up to 72
hrs). METHODS: 20 female participants completed a high-inten-
sity trial (5x20 drop jumps) under HYP (FiO2=12%) and CON
(FiO2=21%). RESULTS: Capillary oxygenation and muscle oxy-
genation were both constantly lower in HYP vs CON during the
HIE (ASpO2: 18.7%, ASmO2: 8.8%; all p<0.05). No changes were
observed in heart rate and core temperature between conditions
(all p>0.05). For muscle swelling, vertical jump performance, max-
imum knee extensor strength and muscle soreness, no differences
between conditions were detected (all p>0.05) during the 72 hrs
recovery period. There were also no between group-differences de-
tected during the recovery period for CK, CRP and blood sedimen-
tation rate up to 72 hrs post-HIE (all p>0.05). CONCLUSION: In
conclusion, the main effect of HIE under HYP can be explained by
reduced tissue oxygenation and not inflammatory responses.
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IMPACT OF PHYSICAL ACTIVITY ON PAIN IN PRIMARY
DYSMENORRHEA- AN UMBRELLA REVIEW

Slavko Rogan’, Eefje Luijck', Jara Anklier’, Linda Guggisberg’, Beatrice
Buss'

'Bern University of Applied Sciences, School of Health Professions, Di-
vision of Physiotherapy, Bern, Switzerland

Correspondence: slavko.rogan@bfh.ch

Primary dysmenorrhea (PD) is the most common gynaecological
problem characterized by painful menstrual spasms. Frequently,
these are combined with other physical and psychological symp-
toms. As a result of these symptoms, it can cause significant pain
and further result in a reduction in quality of life and physical
performance. Evidence-based pharmaceutical options exist and
are widely used. For women who cannot tolerate these or prefer
non-pharmaceutical options, physical activity is mentioned as a
treatment option, among others. A large number of studies exist on
this, but a comprehensive review is lacking. PURPOSE: The aim was
to provide an overview of the evidence on physical activity for the

treatment of pain in women with PD. METHODS: Two indepen-
dent reviewers performed a systematic search in Embase, Pedro and
PubMed. A search was conducted for systematic reviews and me-
ta-analyses which illustrated physical activity as a treatment option
in PD. RESULTS: Six articles were included. A positive, statistically
significant reduction in pain intensity (SMD -0.629 [-0.842, -0.416],
to -2.6 [-1.41, -3.78]; VAS: -1.86 [-3.17, -0.55] cm to — 1.89 [-2.96,
-1.09] cm) and pain duration (by -3.92 [-4.86, - 2.97] hours to -4.38
[-5.17, -3.60] hours) was found for physical activity. In general, a
high heterogeneity was found in a large part of the meta-analyses.
CONCLUSION: Since physical activity is associated with low cost
and few adverse effects, it can be recommended to women with PD
as a complementary or alternative modality of treatment.
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INCREASING LEAN MASS AND MAXIMAL STRENGTH

IN ELITE CANOE ATHLETES: AN EXAMPLE OF A SINGLE
MESOCYCLE DURING THE PREPARATORY TRAINING PHASE
Armin Paravli¢'

"University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: armin.paravlic@hotmail.com

Maximal muscle strength is one of the most investigated physical
performance measures in athletes. Although it represents a fun-
damental ability for many athletic disciplines, the current litera-
ture on the maximal strength development in elite canoe athletes
is scarce. PURPOSE: The primary aim of this study was to inves-
tigate the effects of a resistance training program during a single
mesocycle in preparatory training phase on maximal strength de-
velopment and body composition of elite canoe athletes. Secondary
aim was to investigate the relationship between total training load
and training-induced changes in maximal strength and body com-
position. METHODS: A total of seven male canoe sprint athletes
(26.3+1.9 years old, 5 current world champions in 3 disciplines)
were recruited. Before (PRE) and after (POST) a three-week me-
socycle of resistance training, athletes were assessed for maximal
strength in bench press (IRMbp), bench pull (1IRMbpull) and back
squat (IRMbs) exercises. Furthermore, body composition mea-
surements were conducted by dual energy X-ray absorptiometry.
RESULTS: At POST, athletes increased their 1IRMbp (percent of
change [PC]=10.1%, p=0.001), 1IRMbpull (PC=7.5%, p=0.001),
1RMbs (PC=30.9, p=0.001), body weight (PC=4.4%, p<0.001), lean
mass (PC=3.8%, p<0.001), whereas bone mass density remained the
same, compared to PRE. Moreover, results showed that total train-
ing load highly correlates with changes in lean body mass (r=0.771,
p=0.042). CONCLUSION: A single mesocycle focused on maximal
strength development showed positive effects on maximal strength
development and lean body mass gain in elite canoe athletes.
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INTERINDIVIDUAL COMPARISON OF ISOKINETIC
MUSCLE PERFORMANCE IN YOUTH ROWING ATHLETES -
PILOT STUDY

P. Kornfeind', K. Ivanics’, A. Baca'

'Centre for Sport Science, University of Vienna

Correspondence: arnold.baca@univie.ac.at

PURPOSE: Muscular performance is one key element in elite
rowing. Rowing at race pace implies higher muscle contraction
velocities and should be considered both in resistant training and
during performance assessment. Our intention is to investigate
interindividual differences between elite rowing athletes during
velocity dependent movements w.r.t. their performance in major
muscle groups. METHODS: Five healthy male rowing athletes from
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the Austrian youth national rowing team participated in the pilot
study. They showed a comparable rowing performance level. After a
warm-up, all subjects had to perform a rowing specific test protocol
on an isokinetic machine (HUMAC NORM) focusing on the three
major muscle groups legs, hip & arms. The test procedure com-
prised 5 consecutive MVC repetitions at different angular velocities.
Mechanical work was calculated and the 3 most reliable concen-
tric repetitions of each trial were chosen for analysis. RESULTS:
As expected, mechanical work typically decreases with increasing
contraction velocity in all muscle groups investigated. Whereas 4
athletes show similar behaviour, the results of subject 2 clearly dif-
fer for arm flexion and leg extension. Especially for arm flexion, no
speed-dependent drop in mechanical work can be observed. CON-
CLUSION: The results reveal that the velocity-dependent muscle
strength can vary significantly within a team. One possible cause
could be intra-individual differences in the muscular performance
of the main muscle groups involved in the rowing movement.

and UEFA Champions League matches (UCL). METHODS: In to-
tal, 825 players’ match observations (WC; n = 581, UCL; n = 244)
were analysed using optical system and classified into five groups
according to their playing positions as central defenders (CD),
fullbacks (FB), central midfielders (CM), wide midfielders (WM),
and forwards (FW). The MRP included total distance covered (TD)
and high intensity running (HIR). Differences in MRP during the
WC and UCL matches were examined using one-way analysis of
variance separately for each playing position. Cohen’s d was used to
identify effect sizes (ES). RESULTS: The CDs, FBs, CMs, and WMs
covered more TD in UCL than in WC matches (f = 6.36 to 22.07, all
p < 0.01, all moderate ES). In addition, CDs covered more HIR in
UCL than in WC matches (f = 4.58, p = 0.03, small ES). CONCLU-
SION: The UCL demonstrated greater physical performance for
players on almost all playing positions compared to the WC. These
findings provide important insights for physical coaches preparing
players for playing in the most elite soccer competitions.
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IS SENSORIMOTOR TRAINING EFFECTIVE FOR THE
MANAGEMENT OF CHRONIC NECK PAIN DISORDERS? A
SYSTEMATIC REVIEW

Izabela Luznik’, Maja Pajek’, Ziva Majcen Rosker’

"University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: izabela.luznik@gmail.com

Sensorimotor disturbances are commonly reported in patients with
neck pain and can lead to alterations in functional subsystems, par-
ticularly cervical kinaesthesia, postural balance, and eye movement
control. Studies suggest that these disturbances might contribute to
their reoccurrence and chronicity. Therefore, addressing sensorimo-
tor control deficits is considered an important aspect of treating pa-
tients with neck pain disorders. PURPOSE: The aim of this system-
atic review is to investigate the effectiveness of sensorimotor training
for the management of signs and symptoms related to patients with
chronic neck pain disorders. METHODS: PubMed, PEDro, Science-
Direct and Web of Science were searched for studies that assessed
the effectiveness of different types of sensorimotor exercises (e.g.
eye-head coordination exercises, balance training, training of cervi-
cal kinaesthesia, etc.) in patients with chronic neck pain of traumatic
or non-traumatic origin and were published before December 2022.
The review was conducted according to the PRISMA guidelines. RE-
SULTS: Amongst all evaluated interventions eye-head coordination
exercises, balance training, kinematic and proprioceptive training
of the neck demonstrated best improvements in reducing pain and
disability as well as enhancing cervicocephalic kinaesthesia. CON-
CLUSION: Sensorimotor training lasting for 4 to 8 weeks helps in
reducing neck-related signs and symptoms. Kinematic training us-
ing newer technologies (i.e. virtual reality) demonstrated promising
results also due to exercising during unpredictable movement paths,
which is a common injury mechanism.
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PHYSICAL PERFORMANCE IN ELITE SOCCER: COMPARISON
BETWEEN WORLD CUP AND UEFA CHAMPIONS LEAGUE
MATCHES

Toni Modri¢', Tine Sattler?, Damir Sekuli¢!

"Faculty of Kinesiology, University of Split, Split, Croatia, 2Faculty of
Sport, University of Ljubljana, Ljubljana, Slovenia

Correspondence: toni.modric@yahoo.com

PURPOSE: In order to better understand the physical performance
in the most elite soccer, this study aimed to examine differences in
match running performance (MRP) during the World cup (WC)
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PHYSIOLOGICAL AND PERCEPTUAL EFFECTS OF COOLING
TROUSERS: A CROSSOVER PILOT STUDY

Ron Clijsen'*#*, Johanna Wildmoser?, Erich Hohenauer'?3#

'RES lab, University of Applied Sciences and Arts of Southern Switzer-
land, Landquart Switzerland, %International University of Applied Sci-
ences THIM, Landquart, Switzerland, *University of Fribourg, Fribourg,
Switzerland, “Department of Movement and Sport Sciences, Vrije Uni-
versiteit Brussel, Brussels, Belgium, *Department of Health, Bern Uni-
versity of Applied Sciences, Berne, Switzerland

Correspondence: ron.clijsen@supsi.ch

Cryotherapy, especially cold-water immersion (CWI), is a frequent-
ly used tool to enhance recovery after exercise. Because the clinical
application of CWI can be tedious and logistically difficult, popular
alternative cooling strategies such as cooling trousers by Icebein™
have been developed. Although these cooling devices are regularly
used in sports rehabilitation, evidence of humans' physiological and
perceptual responses is lacking. PURPOSE: The goal of this study is
to investigate the effect of cooling trousers on skin temperature, skin
perfusion, thermal perception as well as thermal comfort. METH-
ODS: n=15 young, physically active and non-smoking male par-
ticipants were recruited to participate in this crossover pilot study.
RESULTS: Statistically significant effects were observed for skin
temperature (p <.001), perfusion (p = 0.038), perception (p < .001)
and comfort (p = 0.01). CONCLUSION: The results show a signifi-
cant decrease in temperature and perfusion and an unpleasant per-
ception of cold from using cooling trousers. These effects suggest
that cold trousers might be a viable alternative for CWI.
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RELATION BETWEEN ISOMETRIC STRENGTH AND TRIPLE
HOP JUMP TEST AMONGST DIFFERENT AGE GROUPS OF
FOOTBALL PLAYERS

Duje Radman’, Roberto Cacan?, Jelena Pausi¢3

THNK Hajduk Split, %Kinetic center Pula, *Faculty of Kinesiology Univer-
sity of Split

Correspondence: duje.radman@gmail.com

Football is mainly aerobic sport but the performance of each player
can be limited by the anaerobic demands such as capacity of maxi-
mal power production. To be able to manifest power one has to first
be able to produce enough force in isometric and isotonic condi-
tions. No studies were conducted to identify correlation between
isometric dynamometry and triple hop jump tests among different
age groups. The identification of good correlation between these



MEETING ABSTRACTS FROM MSA DUBROVNIK 2023 CONFERENCE | D. BJELICA ET AL.

parameters could aid in selecting more optimal training modalities,
optimal strength and power development and lower risk of injury
between different age groups. PURPOSE: The aim of this study was
to determine the isometric strength of lower limb extensors and flex-
ors (quadriceps and hamstring) between different age groups of elite
young football players and relate it to the triple hop test. METHODS:
The sample (n=108) was selected among the players from senior
and youth teams from Croatian 1st division club and all have been
competing in first division of national championship. RESULTS:
The results indicated correlation between different age groups and
isometric strength. CONCLUSION: Only among some age groups
correlation of isometric strength and triple hop test was determined.
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SECULAR TRENDS IN SKILL-RELATED PHYSICAL FITNESS
AMONG SLOVENIAN CHILDREN AND ADOLESCENTS FROM
1983 TO 2014

Vedrana Sember’, Sasa Duri¢?, Gregor Starc', Bojan Leskosek', Maroje
Sori¢'?, Marjeta Kovac', Gregor Jurak'

'University of Ljubljana, Faculty of Sports, Ljubljana, Slovenia, 2Amer-
ican University of Middle East, Kuwait, Kuwait, Kuwait, *University of
Zagreb, Faculty for Kinesiology, Zagreb, Croatia

Correspondence: vedrana.sember@fsp.uni-lj.si

It is vital from the public health and educational perspective to be
familiar with changes in fitness level of population since fitness is
associated with several health outcomes and cognition. The aim
of the present study was to examine secular trends in skill-related
physical fitness in four youth generations of Slovenian children and
adolescents in years 1983, 1993/94, 2003/04 and 2013/14. Using
repeated cross-sectional design, we observed fitness level of 16678
participants, divided into three age groups: 6-10, 11-14, 15-19 years.
Skill-related physical performance included speed (60-metre dash),
coordination (Polygon backward, Hand drumming, Hand tapping),
balance (Flamingo test), and flexibility (Sit and reach, Shoulder flex-
ibility test). ANCOVA was used to compare differences in fitness
performance between decades in each age and sex group, adjusted
for body height, body weight, and BMI. We observed that individ-
ual components of skill-related fitness have shown very different
temporal trends.. Overall, large but inconsistent changes in coor-
dination, a small improvement in speed, and a decline in flexibili-
ty was seen. The trends over the whole examined period were not
linear throughout decades. Generally, positive trends were noticed
in periods 1983 - 1993/94 (range 1.4% - 17.9%; except flexibility)
and 2003/04 - 2013/14 (range 0.2% -36.4 %; except age group 15-19
years) while in the period 1993/94 — 2003/04 there are some par-
ticularities in secular trends according to individual components
as well as age groups. The secular trend generally had the same
direction for both sexes, with the exception of gross motor coor-
dination. Our findings call for exercise programmes aimed at im-
proving speed and gross motor coordination in both sexes and all
age groups, especially in the group of 15-19 years old girls and boys.
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SOCIAL INEQUALITIES IN HEALTH-RELATED FITNESS
AMONG CROATIAN ADOLESCENTS: THE CRO-PALS STUDY
Maroje Sori¢'?, Antonio Martinko', Marjeta Misigoj-Durakovi¢'
'University of Zagreb, Faculty of Kinesiology, Zagreb, Croatia, 2Universi-
ty of Ljubljana, Faculty of Sport, Ljubljana, Slovenia

Correspondence: maroje.soric@kif.hr

PURPOSE: We aimed to explore inequalities in health-related fit-
ness based on the socio-economic status (SES) among 16-yr-olds in
Croatia. METHODS: This investigation is a part of the CRO-PALS

study, an observational, longitudinal study conducted in a random
sample of youth in Zagreb (Croatia). CRO-PALS involved 903 ado-
lescents and for the purpose of this study data from 822 participants
(408 girls) with data on SES were analysed. SES was self-reported
through a single question inquiring about perceived material sta-
tus. BMI was calculated according to standard procedures, minimal
waist circumference was measured using a tape, blood pressure was
measured following European guidelines, cardiorespiratory fitness
was assessed through 20-m endurance shuttle run and muscle fit-
ness was evaluated by standing long jump. Levels of fitness compo-
nents were compared to Fitback criteria for health risk assessment
of physical fitness or NHBPE Program criteria. Associations of SES
and health outcomes were explored using multilevel logistic regres-
sion accounting for school-level clustering and adjusting for mat-
uration and sex. RESULTS: Parameter estimates tended to favour
more affluent children for all indicators except high blood pressure,
but the odds of having unhealthy levels were not significantly differ-
ent for low SES children compared to their more affluent peers for
any of the fitness components studied. CONCLUSION: We did not
find evidence for social inequalities in health-related fitness among
Croatian adolescents attending schools in Zagreb who self-reported
their perceived SES compared to their peers. Whether such inequal-
ities are present for different indicators of socio-economic position,
or in other parts of Croatia, requires further investigation.
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STATIC AND DYNAMIC LOAD EFFECTS ON THE PALM
TEMPERATURE ON HIGH BAR

Karmen Sibanc', lvan Cuk’, Maja Pajek’, izr. Igor Pusnik?
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PURPOSE: Artistic gymnastics is the oldest organised sport disci-
pline. Its contents are often used in various forms of exercises, as
part of treatment after injuries, etc. On the high bar, the gymnasts'
palms are in contact with the apparatus, there is a specific (unilat-
eral) physical load. The force of the body weight, the gripping force,
the friction force and the pressure (the force on the contact surface
with the apparatus) are among the most frequent physical loads act-
ing on the gymnasts' palms. They all have a specific impact on the
temperature change of the palm and can lead to palm injuries. In
sports and exercise science, thermography is widely used to evaluate
athletic performance, to study exercise-induced superficial vascu-
lar changes, and to monitor injuries. There is a lack of research in
this field and we wanted to know how different loads in hang on
the high bar affect hand temperature. METHODS: Thirty-eight stu-
dents from the Faculty of Sport at the University of Ljubljana were
measured using a high-quality thermal imaging camera. The stu-
dents performed 30 seconds of steady hang (static loading) and 30
seconds of swings in hang (dynamic loading). Palm temperatures
were measured before loading, immediately after loading, and every
30 seconds for a period of 5 minutes after loading. Each hand was
divided into nine different regions of interest (ROIs). Mean (XA),
standard deviation (SD), maximum and minimum, and number of
pixels were calculated. RESULTS and CONCLUSION: Our study
showed that temperatures decreased significantly immediately after
loading and then increased above pre-loading levels. After dynamic
loading, temperatures continued to increase throughout the mea-
surement period. After static loading, temperatures reached a con-
sistently higher level after 3 minutes. Further studies are needed in
different body positions and to determine the time period in which
the hand temperature reaches the pre-load temperature.
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TECHNIQUES USED AND SERVE EFFICACY OF ELITE
FEMALE VOLLEYBALL PLAYERS

Suncica Pocek’, Zoran Milosevic', Dusko Cvijovic', Jovan Vukovic'
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Sad, Serbia
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Serve in volleyball is the first technical-tactical element in the struc-
ture of the volleyball game. Action with the ball, which from the
serve area, starts the rally between the two teams for each point. The
serve is not only the opening action in the game, nor is it simple
transfer of the ball over the net to the opponent's side of the field
but is increasingly developing into a powerful means of attack (high
speed of ball), with which one tries to win a point or make it diffi-
cult for the opponent to receive the serve. PURPOSE: The goal of
this study was to examine differences between elite female volley-
ball players by techniques used and serve efficacy. METHODS: A
total of 204 serves performed by National team players of Serbia
and Italy were analyzed. RESULTS: There are statistically significant
differences between Serbia and Italy in techniques used (x2=15,620
df=1p=0,00) but not in the serve efficacy (x2=4,687, df=5, p=0,455).
CONCLUSION: In order to excel, elite volleyball players should
master the technique of jump and float serve. In terms of efficacy,
player should be able to put pressure on receiving end of opponent
players with as few errors as possible.
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TECHNOLOGY ASSISTED ORIENTEERING TO IMPROVE
ORIENTATION ABILITY AND KNOWLEDGE ACQUISITION OF
UPPER SECONDARY SCHOOL PUPILS

A.Baca’, P. Steiner’, W. Koller

'Centre for Sport Science and University Sport, University of Vienna
Correspondence: arnold.baca@univie.ac.at

PURPOSE: The COMPASS Orienteering game was developed in
the frame of a project funded by the Erasmus+-Sport program. It is
a tool for combining outdoor activities with education and enables
the integration of knowledge tasks into sporting activities. The plat-
form consists of a web application to create and manage courses and
a smartphone app to perform the courses. We investigate to which
extent the app in conjunction with orienteering influences orientation
ability and knowledge retention of pupils of upper secondary school
classes. METHODS: Different school classes participate as interven-
tion and control group. The series of experiments include a theory
input, a test before and after a series of orienteering runs with the
app to check knowledge retention and additional runs, to check the
orientation ability. RESULTS: In general, pupils and teachers were
positive about the use of the app in school lessons. However, initial
results, obtained from experiments with six school classes, indicate
that the game in conjunction with the orienteering has no positive in-
fluence on orientation ability and knowledge retention of the students.
CONCLUSION: The general complication of lesson planning due to
the corona pandemic resulted in the location of the test series to the
school grounds, which did not require specific orienteering capabili-
ties. In consequence, additional experiments are currently performed
comprising more appropriate terrain not familiar to the participants.

022

WELL-BEING IN DISABLED CHILDREN DURING AN
INTERACTIVE REHABILITATION CIRCUIT - USING A
CASE-BASED APPROACH FOR TESTING 3-BIOMETRIC
MEASURES (HR, EEG, CORTISOL)

Marlene Rosa', Dara Pincegher', Emanuel Silva', Susana L. Lopes?,
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PURPOSE: To test a biometric-base methodology for assessing
well-being in disabled children during an interactive rehabilita-
tion circuit. METHODS: A 20-yrs old children with Cerebral Palsy
participated in this experiment (2 sessions;40min.) using an inter-
active exercise-based rehabilitation circuit, supported by a digital
demo projected on a wall (e.g., dancing exercises; body movement
replication; imagery guided-upper limb exercises) interrupted by
relaxing exercises (e.g., breathing exercises while observing a na-
ture scenario). Cortisol levels were collected at the beginning and
at the end of each session (pg/dL). Heart rate was monitored ( H10
Polar sensor); the electroencephalography (EEG) analysis were
collected, both in a continuous mode (Emotiv Epoc ). Mean val-
ues were introduced for data analysis. RESULTS: The most critical
EEG values for engagement were registered in dancing exercises
and in body movement replication (=58); low values of relax-
ation occurred during dancing exercises (=15). Maximum values
in focus (70) and in interest (52) were registered during rhythmic
lower limb exercises. The HR values demonstrated a range of 20.2
bpm during stimulus (101.1 maximum; 81.3 minimum); a range
of 12.89 bpm during relaxation (91.3 max.; 78.41 min.). The most
critical values in HR were detected in imagery guided-upper limb
exercises (101.1), occurring a positive HR recovery in the following
relaxing period (84.74; | 16.76). Level of salivary cortisol decreased
during session (from 0.204 to 0.173). CONCLUSION: Building a
comprehensive methodology based on biometric indicators might
improve a patient-centred exercise prescription for well-being in
disabled populations, specially using the EEG monitorisation and
the salivary cortisol confirmation.
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WHAT DETERMINES THE COMPETITIVE SUCCESS OF
YOUNG CROATIAN WRESTLERS: ANTHROPOMETRIC
INDICES, GENERIC OR SPECIFIC FITNESS PERFORMANCE?
Kreso Skugor', Barbara Gilic', Hrvoje Karnincic'

WUniversity of Split, Faculty of Kinesiology, Split, Croatia
Correspondence: kresoskugor95@gmail.com

Identifying factors influencing wrestling performance is important
for determining which capacities should be developed the most.
PURPOSE: This research aimed to investigate do anthropomet-
ric indices, generic and specific fitness performance determine
the competitive success of young wrestlers. METHODS: This re-
search included 51 Croatian Greco-Roman wrestlers aged 17.75
+ 1.51 years. Variables included training and competing experi-
ence, anthropometric indices, generic fitness (countermovement
jump and handgrip strength), and specific wrestling fitness test
(SWFT). Wrestlers were separated into two categories: medal-
lists and non-medallists (i.e., wrestlers who won a medal at the
National Championship and wrestlers who did not win a medal,
respectively). The t-test for independent samples was used to de-
termine the differences between the two categories in all variables.
Also, discriminant analysis was performed to identify differences
in a multivariate manner. RESULTS: Medallists and non-medal-
lists did not differ in anthropometric indices and wrestling expe-
rience. Medallists reached better results in the countermovement
jump (t=2.55, p<0.01), handgrip strength (t=2.77, p<0.01), and
SWET performance (t=2.29, p<0.05) compared to non-medallists.
Additionally, discriminant analysis confirmed that performance
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categories differed in generic and specific fitness tests (Wilks’s
Lambda=0.73, p<0.05). CONCLUSION: Wrestlers that are more
successful in competitions have better generic and specific sports
performance. Therefore, it could be suggested that coaches should
develop both generic and specific fitness of their wrestlers to be-
come successful at competitions.

024

WHAT INFLUENCES THE INCREASED EXPOSURE TO RED-S
SYNDROME IN FEMALE BALLET DANCERS?

Dasa Prus’, Petra Zaletel'

'University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: dasa.prus@fsp.uni-lj.si

Dancers report many indicators of low energy availability. Ballet
dancers are especially exposed to health issues caused by LEA, due
to the high amount of dance training, which altogether can impair
their performance. PURPOSE: The goal of the research was to an-
alyze the exposure of professional ballet dancers to RED-S factors
and to determine their connection with body composition and
anemia blood indicators. METHODS: We used the Dance-Specific
Energy Availability Questionnaire, on a group of 14 professional
female ballet dancers (26,79 + 6,18 years old; BMI: 19,47 + 1,73;
44,61 + 10,95 hours of dance exposure/week). The body compo-
sition was analyzed with the BioScan 920-II device. RESULTS:
The mean RED-S score was -2,43 + 5,26, resulting in 57% of bal-
let dancers being exposed to developing RED-S. Exposed dancers
with higher BMI are more burdened with food control, as it affects
their self-image. Regardless of the RED-S score, the more dancer
is burdened by weight control, the more she controls her eating.
Furthermore, the strong correlation between diagnosed eating
disorders and exclusion of carbohydrates from the diet. Dancers
who started their dance career a little later have higher iron val-
ues compared to those who have been dancing for a longer time.
CONCLUSION: Due to extreme physical efforts and aesthetic de-
mands, we could assume that ballerinas are exposed to psycholog-
ical stress, which reflects in excessive control of body weight, diet,
and sleeping problems.

025

ANALYSIS OF THE ASSOCIATION BETWEEN HEALTH
LITERACY AND SCHOLASTIC ACHIEVEMENT; CROSS-
SECTIONAL PRELIMINARY STUDY AMONG HIGH-SCHOOL
STUDENTS FROM SOUTHERN CROATIA

Marijana Geets Kesic', Nevenka Maras?, Barbara Gili¢!

'University of Split, Faculty of Kinesiology, University of Zagreb, Facul-
ty of Teacher Education

Correspondence: markes@Kkifst.hr

Health literacy (HL) is responsible for attaining and maintaining
proper health habits through finding, understanding, and apply-
ing proper health information, which subsequently leads to bet-
ter well-being. PURPOSE: The aim of this study was to investi-
gate whether scholastic variables relate to HL among adolescents.
METHODS: The research included 268 high school students (202
females, 66 males) who were assessed on their health literacy lev-
els using the HLS-EU-47 questionnaire, and scholastic variables
(grade point average, excused and unexcused number of absences
from school). Spearman correlation coefficients were calculated
to establish the associations between study variables, separately
for each gender. RESULTS: HL was higher in girls, than in boys,
and girls achieved better scholastic success. The correlations be-
tween HL and scholastic variables were generally poor, while sta-
tistically significant correlations between grade point average and

health literacy were noted only among girls (Spearman R=0.16,
p<0.05). CONCLUSION: The finding that scholastic achieve-
ment was related to HL among girls could be explained by the
fact that females in our study have better grades and higher HL
levels compared to males. Hence, females with better grades are
more aware of the importance of health and have better health
information.

026

ANTHROPOMETRIC AND MOTOR DETERMINANTS OF
ROWING PERFORMANCE ON 2000M ERGOMETER TEST
Mate Kuko', Sime Ver3i¢', Ognjen Uljevi¢!

1University of Split, Faculty of Kinesiology

Correspondence: mate.kuko@gmail.com

Rowing is an Olympic sport performed on water surfaces, with
high physical demands mainly put on cardiovascular, skeletal,
and muscular system. PURPOSE: The aim of this study was to
determine association between certain anthropometric and mo-
tor variables with the results of a simulated rowing 2000m race
on ergometer. METHODS: Participants in this study were junior
male rowers from HVK Gusar Split (N = 20). Variables includ-
ed set of predictors consisted of 9 anthropometric (body height,
seated body height, body mass, arm width, upper and lower limb
circumference, knee circumference, thorax circumference) and
5 motor variables (sit and reach flexibility test, broad jump test,
push up max repetition test, crunching 60s test, horizontal pull
20s test) while rowing on ergometer on 2000 meter (ERG2000)
was used as criterion. Correlation analysis was conducted for pre-
dictor variables, followed by a multiple regression analyses where
highly correlated predictors were excluded. RESULTS: Select-
ed predictors (body height, body mass and horizontal pull 20s)
explained 49% of the variance for ERG2000, with body height
(b=-0,56) identified as single most significant predictor. CON-
CLUSION: The results showed that anthropometric indices and
upper body repetitive strength parameters should be practically
applicated in terms of training and selection in youth rowing.

027

ASSOCIATION BETWEEN POWER CAPACITY AND HIGH
INTENSITY MATCH ACTIVITIES AMONG CROATIAN ELITE
SOCCER PLAYERS

Tomislav Praniji¢’, Toni Modri¢!

"University of Split, Faculty of Kinesiology, Split, Croatia
Correspondence: tomislav.pranja8@gmail.com

It is often hypothesized that high physical capacity might be ad-
vantageous for physical performance in soccer. PURPOSE: This
study aimed to examine possible association that may exists be-
tween power capacity and high-intensity match activities among
elite level soccer. METHODS: The sample consisted of 16 profes-
sional players from the highest level of Croatian soccer competi-
tion which were classified according to their playing positions as
central defenders (CD; n = 3), fullbacks (FB; n = 4), midfielders
(CM; n = 6), and wingers (WM; n = 3). Players’ power capacity was
assessed with countermovement jump (CM]J) and drop jump (DJ).
High-intensity match activities were collected by Global Position-
ing System from 14 official matches, and included high-speed
running distance (HSRd) and efforts (HSRe), sprinting distance
(SPRd) and efforts (SPRe), high-intensity accelerations (Hacc) and
decelerations (Hdec). Linear mixed model was used to establish
association between players’ power capacity and high-intensity
match activities. RESULTS: Significant association between DJ
and Hdec were found for WM (t = 2.13, p = 0.04). No significant
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association between CMJ/DJ and HSRd, HSRe, SPRd, SPRe, Hacc
and Hdec was found for CD, CM, and FB (t = from 0.28 to 2.16,
all p > 0.05). CONCLUSION: This study demonstrated that power
capacity defined by CMJ and DJ is poorly related to the high-in-
tensity match activities.
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CAN SIMPLE VISUAL REACTION TIME BE USED AS A
MEASURE OF BALANCE EXERCISE INTENSITY?

Sara Moskon', Petra Kokalj', Katja Tomazin'

"University of Ljubljana, Faculty of Sport

Correspondence: sara.moskon@fsp.uni-lj.si

The intensity of balance exercise is not determined yet. Some pre-
vious studies developed few exertion and stability scales but they
were not clinically tested yet. PURPOSE: The main purpose of this
study is to determine whether a simple visual reaction time can
be a measure of the relative intensity of balance exercises. METH-
ODS: A total of 20 volunteers, randomly selected, which did not
train regularly, were included in the study. On a force plate sub-
jects performed six repetitions of bilateral stance, unilateral stance
and tandem stance on hard and compliant surface. Center of pres-
sure (COP) velocity during balance exercises and visual reaction
time were assessed. RESULTS: Balance exercises were divided
into low- and high- intensity exercises according to COP veloci-
ty. While there were significant changes in COP velocity between
low- and high-intensity exercises (p-value=0.000), there were no
significant differences in simple visual reaction time (F=1.059,
p-value=0.324). When high-intensity exercise was performed, a
significant negative correlation was found between simple visu-
al reaction time and relative changes in COP velocity (r=-0.558,
p-value=0.047). CONCLUSION: The findings suggest that visual
reaction time cannot be used as a measure of relative intensity of
balance exercise.

029

CERVICOCEPHALIC KINAESTHESIA IN SCOLIOSIS
Ahsen Buyukaslan', Ziva Majcen Rosker!

"Faculty of Sport, University of Ljubljana
Correspondence: ahsen.buyukaslan@fsp.uni-lj.si

Structural asymmetric posture caused by adolescent idiopathic sco-
liosis(AIS) creates a vicious cycle of sensory-motor dysfunction and
compensatory mechanisms thus the progression of the deformity.
Inaccurate feedback from the proprioceptors might be an import-
ant trigger for progression. Cervical proprioception plays a deter-
mining role in the mental elaboration of the visual representation
of space, the fundamental reference for posture control.Despite the
importance of the cervical spine via biomechanics and neurogen-
ic multiple interactions between other parts of the kinetic chain, it
has been neglected in patients with AIS in the current literature.
PURPOSE: The purpose was to investigate the relationship between
cervical proprioception and clinical characteristics of patients with
AIS. METHODS: Nineteen AIS patients(mean age:12.9+1.3; mean
BMI:18.3+2.6) included in the study. Cervical spine kinaesthesia
was evaluated using the Butterfly test performed by the inertial
motion unit(NeckSmart,NeckCare,Kopavogur,Iceland). RESULTS:
Mean Cobb angle was 27.8+8.4°; mean apical rotation was 1.5+0.6
and mean angle of trunk rotation(ATR) was 6.2+4.7°at the thoracic
level. CONCLUSION: Statistical analyses showed that patients who
have a higher Cobb angle had more undershoot and spent less time
on the target (p<0.05).Patients who have more apical vertebral rota-
tion had more undershooting and less smooth movement (p<0.05).
Patients who have a higher angle of trunk rotation (ATR) at the tho-
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racic level showed less smooth movement of the neck in all difficulty
levels(p<0.05).Patients who have a higher angle of trunk rotation
(ATR) at the thoracolumbar junction level had more undershooting
and spent less time on the target (p<0.05).
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CHANGES IN BIOMARKERS AND JUMPING PERFORMANCE
FOLLOWING AN INTENSE TRAINING PERIOD IN ELITE
HANDBALL PLAYERS - IS THERE A CONNECTION?

Kristina Drole’, Primoz Pori’, Armin Paravli¢'

'University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: kristina.drole@fsp.uni-lj.si

One of the biggest challenges for sport professionals is to plan
and execute a training program with an optimal load to maxi-
mize the performance, while minimising the risk of overreaching
and health-related problems. Although performance can be mea-
sured objectively with a variety of laboratory and field tests, those
are not sensitive enough to predict performance decline that is yet
about to happen. PURPOSE: The aim of current study was to in-
vestigate i) the effects of preparatory training period on biomark-
ers and jumping performance; ii) associations between changes in
biomarkers, load and jumping performance from the beginning to
the end of a 10- week preparatory period in elite handball players.
METHODS: A prospective study was conducted on 17 elite hand-
ball players. Training, competition and academic load was reported
weekly, while biomarkers and jumping performance were assessed
at PRE- and POST- preparatory period. RESULTS: At POST, lower
free testosterone (effect size [ES]=-1.69, p<0.001), free testosterone
to cortisol ratio (FTCR) (ES=-0.95, p=0.004) and cortisol (ES=-
0.18, p=0.503), higher Immunoglobulin A concentrations (ES=0.77,
p=0.013) and unilateral tripple hop test (UTHFT) (ES = 1.05, p =
0.002) were observed compared to PRE. Furthermore, changes in
FTCR correlated with cortisol (r=-0.751, p=0.001) and UTHFT (r=-
0.643, p=0.013), while changes in free testosterone correlated with
UTHFT (r=-0.645, p=0.013). CONCLUSION: High intensity train-
ings with saturated competition schedule even in the preparatory
period, can result in disturbed anabolic:catabolic hormone ratio ob-
served through FTCR decrease, which could indicate either an op-
timal state or early exhaustiveness. Coaches may use the results for
individualized monitoring of an athlete’s health and performance,
specifically as an aid for adjusting and prescribing training loads
accordingly to prevent performance declines.
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COGNITIVE FUNCTIONS OF YOUTH WATER POLO PLAYERS
Neven Kovacevi¢'?, Frane Mihanovi¢?, Vladimir Pavlinovi¢’, Nikola
Foreti¢', Tea Gali¢**

'Faculty of Kinesiology University of Split, Split, Croatia, *Croatian Water
Polo Federation, Zagreb, Croatia, *Department of Health Sciences Univer-
sity of Split, Split, Croatia, “Department of Prosthodontics, *Department
of Neuroscience, University of Split School of Medicine, Split, Croatia
Correspondence: nevenkovacevic57@gmail.com

Some previous studies suggested that children’s engagement in
sports has been associated with the improvement of cognitive func-
tions, especially working memory, visual-spatial memory, motor
coordination and cognitive flexibility. PURPOSE: The purpose of
this study was to compare cognitive functions between female and
male youth water polo players and the control group. METHODS:
There were 18 female and 17 male water polo players (wp), mem-
bers of Croatian National team enrolled in this study for cognitive
testing (Stroop test). The control group consisted of 6 female and
12 male school students who did not participate in sports regularly.



MEETING ABSTRACTS FROM MSA DUBROVNIK 2023 CONFERENCE | D. BJELICA ET AL.

Statistical analysis included calculation of descriptive statistics and
Mann-Withney U test. RESULTS: There were no statistically signifi-
cant differences in psychomotor speed (Stroop Off) (wp 57.15+8.67
s vs. controls 57.72+5.62 s, P=0.573), while youth water polo play-
ers showed better response inhibition (Stroop On) (wp 64.50+14.09
s vs. controls 71.47+10.98 s, P=0.016) and psychomotor ability
(StroopOn Time minus StroopOft Time) (wp 7.35+7.15 s vs. con-
trols 13.75+8.05 s, P<0.001) than control subjects. CONCLUSION:
The findings of this study suggest that children who participate in
high level water polo develop better cognitive flexibility than school
students who do not participate in sports regularly.
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DO FREEDIVERS AND SPEARFISHERMAN DIFFER IN LOCAL
MUSCLE OXYGEN SATURATION AND ANAEROBIC POWER?
Dario Vrdoljak', Nikola Foreti¢', lvan Drvis? Vladimir Ivancev', Mia Peric!
'University of Split, Faculty of Kinesiology, Split, Croatia, *University of
Split, Faculty of Kinesiology, Split, Croatia
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Free diving is defined as an activity where athletes repetitively
dive and are exposed to long efforts without oxygen consumption.
Therefore, anaerobic features are expected to be an important facet
of diving performance. PURPOSE: This study aimed to investigate
differences in anaerobic capacity and local muscle oxygenation in
spearfisherman and free divers. METHODS: The sample of par-
ticipants included 16 male athletes (8 free divers, and 8 spearfish-
ermen). Their chronological age was 37.69+8.63 years, body mass
83.57+9.33 kg, and height 184.75+5.31 cm. Participants’ training
experience was 10.56+9.78 years. Anthropometric characteristics
included: body mass, body height, seated height, and percentage
of body fat. Wingate anaerobic test was conducted, during which
local muscle oxygenation was measured with a NIRS device (Moxy
monitor). Wingate power outputs were measured (peak power (W/
kg) and average power (W/kg)), together with muscle oxygenation
variables (baseline SmO2 (%), Desat slope (%/s), minimum SmO2
(%), halftime recovery (sec), and maximum SmO2 (%)). RESULTS:
The differences were not obtained in power outputs (peak power
(p=0.14); average power (p=0.15)) and muscle oxygenation pa-
rameters. Also, there were no significant correlations between
anthropometric characteristics and anaerobic variables or muscle
oxygenation in the whole sample of participants, nor within the
subgroups. CONCLUSION: The non-existence of differences be-
tween groups indicates similar training adaptations to the anaero-
bic demands. However, the results show the anaerobic capacities of
divers and could serve as an incentive for the development of these
mechanisms.
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EFFECTIVENESS OF COOPERATIVE LEARNING FOR
TRAINING YOUNG ATHLETES

Lea Zeleznik MeZan', Branko Skof!, Sasa Ceci¢ Erpi¢!
'University of Ljubljana, Faculty of Sport, Ljubljana, Slovenia
Correspondence: lea.zeleznikmezan@fsp.uni-lj.si

According to long-term athlete development, prepuberty should be
devoted to learning athletic skills. As they have a positive impact
on interpersonal relationships, success and satisfaction in sport,
the development of various social skills is also important for young
athletes. Good peer relationships, as well as a good self-concept
and a mastery motivational climate, have a positive impact on the
length of an athlete's career. PURPOSE: The aim of this study was
to compare the effects of Cooperative Learning and Direct Instruc-
tion (most commonly used) on the physical, psychological and so-

cial learning of young track and field athletes. METHODS: Twelve
trainers and their 157 athletes (9-11 years old) were divided into
an experimental group (six trainers, 89 children) who completed
30 training sessions of Cooperative Learning and a control group
(six trainers, 68 children) who continued to work with Direct In-
struction. RESULTS: Cooperative Learning had significantly great-
er effects on the children’s motor learning, emotional self-concept,
peer relationships and motivational climate than Direct Instruction.
Posttest differences between groups in movement skills were not
statistically significant. CONCLUSION: Cooperative Learning is an
effective training approach for young athletes. Because it facilitates
improvements in motor learning, it should become the most com-
monly used pedagogical model for preadolescent children. As it has
a positive effect on self-concept, group and motivational climate, it
could help to reduce the dropout rate in youth sport.
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EXPERIENCES AND ATTITUDES OF PARENTS ABOUT
CHILDREN'S LEISURE TIME AT CHILDREN'S SPORTS
PLAYGROUNDS

Paula Matijasevi¢', Antonija Vukasinovi¢', Bruno Matijasevic!
Faculty of Humanities and Social Science of Osijek, Croatia
Correspondence: antonija.vukasinovic@gmail.com

The importance of children's stay at children's sports playgrounds
is important for the overall development of children. Numerous
studies support children's stay at playgrounds with the goal of de-
veloping social, cognitive, and psychomotor skills. PURPOSE: The
goal of this study is to determine the attitudes of parents of early and
preschool children about children's stay at playgrounds and parents'
experiences about the equipment of children's sports playgrounds
and elements that contribute to the overall development of children.
METHODS: For the purposes of the research, a questionnaire Pa-
rental assessment of children s playground attendance (PACPA) was
constructed that examine the equipment of children's playgrounds,
frequency of visits to children's sports playgrounds, and attitudes
about the importance of visiting children's playgrounds. It showed
satisfactory metric characteristics. The research is conducted online
and covers the population of 220 parents from Republic of Croatia.
RESULTS The results showed regional differences of frequency of
visiting children s sports playground, equipment of it and parental
attitude of importance of visiting it. Frequency of visiting children ‘s
sports playground is correlated to parental attitude of importance of
visiting children s sports playground. CONCLUSION: The findings
suggest that existence of quality equipped children’s sports play-
ground condition parental view of importance children’s visit to
them. It also showed different role of non-organised sport leisure
culture in different Croatian regions.
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FAMILIARIZATION; HOW MANY TRIALS IS ENOUGH TO
ACCESS BALANCE ON THE BIODEX BALANCE SYSTEM?
Marin Barisic’, Miodrag Spasic', Vladimir Pavlinovic'
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While the Biodex Balance System (BBS) proved to be a reliable ap-
paratus for testing balance, there is lacking evidence of the num-
ber of familiarization trials the subject has to undergo before being
tested, especially when lower stability levels are used on the BBS.
PURPOSE: The goal of this study is to determine after how many
attempts does the result of the balance test on the BBS stabilize.
METHODS: The sample consisted of 66 boys and 57 girls aged 13 to
14 years old not active in sports. The subjects underwent the same
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balance test three times and the Overall Stability Index parameter
on the BBS was examined. In the analysis the results were separately
examined for boys and girls using the t-test. RESULTS: Statistical-
ly significant differences were found in all three measurements for
boys while for girls there was no statistically significant difference
between the second and third measurement. CONCLUSION: The
results of this study indicate that, for boys of this age, the results did
not stabilize through the three trials conducted which could mean
a need for more than three attempts so that the negative effects of
familiarization could be avoided. For girls it seems that the result
stabilized at the second trial which could indicate that only one trial
is needed for them to familiarize themselves with the test.
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GENDER DIFFERENCES IN BALANCE PERFORMANCE
Antonela Karmen Ivigi¢', Sime Versi¢', Nikola Foreti¢'
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Correspondence: nela.ivisic97@gmail.com

Maintaining balanced body position through complex-combined
motor movements is an important ability in many sports. Due to
a diverse manifestation of balance ability in gender sports perfor-
mance, difference between gender’ anthropometric characteris-
tics should be considered as an influential factor. Considering the
lack of the studies and following the deficiency of specific balance
tests in sports, balance performance is still insufficiently examined.
PURPOSE: Therefore, the aim of the study was to compare specific
gymnastics balance ability in student’s population, including ob-
servation of some anthropometric characteristics. METHODS: 45
students, male and female, performed on newly-developed balance
gymnastics test, including three measured trials. Statistical pro-
cedures multivariate analysis (MANOVA) and univariate analysis
(ANOVA) were used for analysing measuring results. RESULTS:
The results indicated that there was no significant difference be-
tween two observed groups in specific gymnastic balance perfor-
mance. Additionally, female students accomplished better results
in performing balance on Biodex postural stability test. CONCLU-
SION: Accordingly, newly developed sport-specific balance test did
not show good stratification in results of tested groups. Observed
anthropometric characteristics do not necessarily have to influence
balance performance in sport-specific test. Finally, in order to es-
tablish balance assessment of newly developed sport-specific gym-
nastics balance test, it is necessary to extend research on different
sample of respondents.

thropometric characteristics: body height F = 171.7cm (5.6), body
mass F = 67.1 kg (4.8). Participants are members of the develop-
mental national women's handball team. Applied tests were 7R] and
»flying start 10m sprint" (10FS). RESULTS: A negative correlation
coefficient of moderate strength was obtained and amounts r =
-0.54. CONCLUSION: Based on confirmed correlation, it is sug-
gested that RP demands attention through a single-speed training
unit planning. The non-contextual nature of the selected RP test is
considered a shortcoming. Future effort should be put into defining
a more specific test setup that would assemble the aforementioned
characteristics within the same context.
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HAMSTRINGS STRENGTH-ENDURANCE AS AN INDICATOR OF
PREVIOUS INJURIES IN YOUTH FOOTBALL

Jaksa Skomrlj'2, Dario Vrdoljak', Sime Ver3i¢'?
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Young football players are faced with increasingly higher volumes
and intensities in order to develop their skills and abilities. This
increase in exposure time and intensity results in higher injury
risk. PURPOSE: The main aim of this study was to identify dif-
ferences in performance of the Single Leg Hamstring Bridge test
(SLHB) between group of players with and without previous knee
or hamstring injury. METHODS: 22 elite youth football players
from the U-15 category were enrolled in this study. As an indicator
of the strength endurance of the hamstring muscle group, SLHB
test was performed, separately for left and right leg. Chronologi-
cal age and maturity offset, as well as previous knee and hamstring
injuries, were recorded. Nonparametric Mann-Whitney was used
to assess the difference between players that experienced knee or
hamstring injury and uninjured players. Additionally, Sign test was
used to identify possible differences between injured and uninjured
leg among players with previous knee or hamstrings injuries. RE-
SULTS: No difference was found in the SLHB test/score (i) between
previously injured and non-injured players, and (ii) between in-
jured and non-injured leg of the players with previous injury his-
tory (all p>0.05). CONCLUSION: These results can be explained
with relatively small sample size included in the study. Another po-
tential explanation is that the SLHB test may be simply inappropri-
ate for the football players in the U- 15 category. In future studies
larger sample should be included and test should be conducted in
other age categories.
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GROUND CONTACT - FLIGHT TIME RATIO AND RUNNING SPEED
Miljan Malovic', Igor Malovic’, Milos Djuric’, Dejan Radovic', Milos
Miskovic'
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Fast power growth represents a key ability in developing speed.
Research has shown a correlation between power and speed while
focal point was on average and maximal power output but no data
was used to reveal reactive power (RP) significance. Ground contact
(CT) time can be an important parameter in power growth, and the
"7 repeated jumps" (7R]) test was chosen to extract RP, specifically
CT ratio to flight time (FT). Regarding speed, split flying time took
advantage over acceleration phase upon test selection. PURPOSE:
The objective of this work is to show correlation between FT:CT in
RP test and maximal speed running test. METHODS: This research
included 19 female participants, (age 21.0+2.1), with following an-
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INSPIRATORY MUSCLE FATIGUE AT THE SWIMMING
TUMBLE TURNS: ITS OCCURRENCE AND EFFECTS ON
KINEMATIC PARAMETERS OF THE TURNS

Tadeja Moravec', Mitch Lomax?, Anton Usaj?, Jernej Kapus*
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Biodynamics, Faculty of Sport, University of Ljubljana, Slovenia *Labora-
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Correspondence: tadeja.moravec@gmail.com

PURPOSE: The present study had two objectives: 1) to investi-
gate the effects of tumble turns on the development of inspiratory
muscle fatigue (IMF) and compare this to whole swimming, and
2) to evaluate the effects of pre-induced IMF on the kinematic pa-
rameters of tumble turns. METHODS: Fourteen young club-lev-
el swimmers completed three swim trials. The first trial was used
to determine the 400-m front crawl swim time at maximal effort
(400FC). The other two trials consisted of a series of 15 tumble
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turns at 400FC pace. In one of the turn-only trials, IMF was pre-in-
duced (TURNS-IMF), whereas in the other turn-only trial it was
not (control trial, i.e., TURNS-C). RESULTS: Compared with base-
line values, the values for maximal inspiratory mouth pressure at
the end of the swim were significantly lower at TURNS-C. How-
ever, the magnitude of inspiratory muscle fatigue was less than
that observed after 400FC. There were no significant differences in
total turn times between TURNS-C and TURNS-IMFE. However,
compared to TURNS-C, turns at TURNS-IMF were performed
with higher rotation times and shorter apnea and swim-out times.
CONCLUSION: The results of the present study suggest that tum-
ble turns put a strain on the inspiratory muscles and directly con-
tribute to the IMF observed during FC swimming. Furthermore,
pre-induced IMF resulted in significantly shorter apneas and slow-
er rotations during tumble turns. IMF therefore has the potential
to negatively affect overall swimming performance, and strategies
should be sought to reduce its effects.

040

LINKING CARDIORESPIRATORY FITNESS AND OBJECTIVELY
MEASURED PHYSICAL ACTIVITY IN ADOLESCENTS

Mate Pikunic’, Natasa Zenic', Barbara Gilic'

'University of Split, Faculty of Kinesiology

Correspondence: m.pikunic03@gmail.com

Cardiorespiratory fitness (CRF) is considered a major determi-
nant of health and is thought to be linked with PA. PURPOSE:
This research aimed to establish whether the relationship between
CRF and objectively measured PA exists in the sample of Croa-
tian adolescents. METHODS: High school students (98 females,
41 males, 14-18 years of age) were tested on the beep test, which
is a measure of CRF, while PA was assessed by pedometers (Ya-
max SW200). Pearson’s correlation coeflicients were calculated
to determine the relationship between CRF and PA for the total
sample and gender stratified. RESULTS: CRF and PA were posi-
tively correlated in the total sample (R=0.28, p<0.01) and among
females (R=0.30, p<0.001), while there was no significant correla-
tion among males. Males had higher results than females in the
beep test (level 11.62+3.23 vs. 7.96+2.43), while there were no gen-
der differences in PA. CONCLUSION: Adolescents with higher PA
had better CRE, which was emphasized in females. This could be
because females are participating less in sports, which means that
the primary source of their PA is walking, leading to the conclu-
sion that females with higher step number have better CRFE. Future
studies should longitudinally observe this relationship and perhaps
observe whether an increase in PA would lead to better CRE, espe-
cially among females.
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MY SLOFIT: INTERACTIVE EDUCATIONAL TOOL FOR
PHYSICAL EDUCATION

Zan Luca Poto¢nik’, Bojan Lesko3ek', Gregor Starc', Marjeta Kova¢',
Gregor Jurak’

'University of Ljubljana, Faculty of Sport, Slovenia
Correspondence: zan-luca.potocnik@fsp.uni-lj.si

Technology has not been used profoundly in school gyms, aside
from heart rate monitors or the use of audio-visual equipment.
PURPOSE: The SLOfit research team set out to develop a useful
interactive educational tool for physical education. METHODS:
The development of the interactive tool was based on nearly 30
years of experience in monitoring physical fitness in schools. Data
collection was long based on pens and paper until a web-based ap-
plication My SLOfit was introduced in 2016. In addition to physi-

cal fitness expertise, a great deal of IT programming and graphical
design effort was required. RESULTS: The My SLOfit app allows
registered users to enter fitness scores into a shared database and
instantly get user-friendly feedback. Moreover, entered data is
automatically checked with smart algorithms, which also inform
users on deviations. App generates reports at different levels, i.e.,
school, generation, class, and individual. The higher-level reports
help teachers in annual work planning while the individual reports
are used for learning. Parents can grant access to students’ data also
to other persons, e.g. physician, coaches. With the help of the teach-
er's explanations, students learn about the importance of physical
fitness through the report, observe how their fitness changes over
time, and plan their own lifestyle intervention. In addition to visual
representations of the results, the report provides links to a blog
with educational materials and expert advice created by university
professors, their assistants, and cooperating school teachers. CON-
CLUSION: The My SLOfit application offers benefits for physical
education teachers, students, their parents, and others interested in
the school process.
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PHYSICAL ACTIVITY IN KINDERGARTEN - CHILDREN'S
PERSPECTIVE

Paula Matijasevi¢1, Antonija Vukasinovi¢', Bruno Matijasevic', Martina
Julari¢’, lva Klari¢', Kristina Horvat'

Faculty of Humanities and Social Sciences in Osijek, Osijek, Croatia
Correspondence: martina.stojanac2@gmail.com

Regular physical exercise is one of the prerequisites for a healthy
life style. It is of the outmost importance to teach children healthy
life style habits, such as regular physical activity, from the earliest
age. This is why it is the task of a preschool teacher to teach chil-
dren the importance of physical activity with the aim of achieving
and preserving overall wellbeing of a child. The purpose of physical
activities in kindergarten is manifold; development of motor skills,
secretion of dopamine, improving child’s social skills and more.
Sport programs in kindergarten introduce to children the diversity
of sports allowing them to make informed decisions when and if
they decide to pursue a particular sport. PURPOSE: The aim of the
study is to determine the range of activities which are preferred by
the respondents. METHOD: The research was conducted in kinder-
garten that is based on a sport program taking in the account the
Ethic Code due to conducting the research with preschool children.
RESULTS: The results of the research show the respondents” pre-
ferred physical activities. Activities that respondents find difficult
have been identified as well. CONCLUSION: The results show that
it is possible, and important, to implement a habit of conducting
regular physical activities in Early Childhood Education Curricu-
lum with individual adjustment to the abilities of each child.

043

POSITIONAL DIFFERENCES IN RUNNING PERFORMANCE:
ANALYSIS ON WORLD CUP 2022

Ante Mandi¢', Sime Versi¢'2, Toni Modri¢’

1University of Split, Faculty of Kinesiology, 2HNK Hajduk, Split
Correspondence: amandick7@gmail.com

The FIFA World Cup is the highest-level international soccer tour-
nament contested by the best national teams in the world. PUR-
POSE: The main aim of this study was to determine positional dif-
ferences in the running performance of players at the World Cup
2022 (WC). METHODS: The sample of participants consisted of
641 individual running performance (RP) by the players that ap-
peared on WC. Players were divided according to six positions in
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the game (central defender, full back, defensive midfielder, centar
midfielder, wide midfielder, forwards). Running in five speed zones,
number of high speed runs and sprints and maximal speed were
analysed. Statistic included descriptive parameters and the analysis
of differences between player positions in RP (ANOVA and Schef-
fe test). RESULTS: Results showed significant differences between
positions in all observed variables (f = 15.73 to 93.86, all p < 0.01).
The lowest total distance was noted for central defenders (9761 m),
and greatest for defensive midfielders (11574 m). Players on these
positions had lowest sprint distances (140 and 142 m respectively),
while wide midfielders had greatest (316 m). CONCLUSION: The
results show that the RP in the highest national team competitive
level significantly differs between playing positions. In accordance
with the obtained data, it is clear that the training process should be
positionally specified in order to maximize players RP.

044

ASYMMETRY IN BALL KICKING SPEED BETWEEN
PREFERRED AND NON- PREFERRED LEG IN YOUNG SOCCER
PLAYERS

Ante Rada’, Jakov Marasovi¢', Marko Erceg’
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Correspondence: XXXXXXXXXXXX

Kicking ability is one of the most important skills in soccer. It is
very important to have good kicking ability with both feet. PUR-
POSE: The main goal of this research was to determine ball kicking
asymmetry (KA) between preferred and non-preferred leg in young
soccer players for the U-15 and the U-17 age category. Second goal
was to determine differences in kicking asymmetry (KA) between
players of different playing positions. METHODS: 183 young play-
ers in U-15 category as well as 87 players from U-17 age catego-
ry were tested with simple soccer specific test to evaluate kicking
velocity (km/h) with preferred and non-preferred leg using Pock-
et radar. Testing took place on the artificial grass during dry and
warm weather and ball was kicked while stationary at the 11-m
spot. RESULTS: Results obtained with Student’s T-test showed that
differences in the maximum kicking velocity with the preferred and
non-preferred leg were statistically significant (p < 0.05) in both age
groups (90.2+8.8 km/h / 78.5+£9.8 km/h for U-15) and (102.7+6.4
km/h / 89.549.4 km/h for U-17) which confirmed KA is present.
Additionally, univariate analysis of variance (ANOVA) showed that
there were significant differences in KA between different playing
positions in U-17 group (KA=14.57 /9.72 / 14.1 for defenders, mid-
fielders and attackers, respectively). CONCLUSION: Soccer kicking
can be a quality indicator for assessing the soccer kicking ability.
By assessing kicking ability, relevant results can be obtained in a
fast, and efficient way and can be utilized in the selection process
of young talents.

045

RELATIONS OF BIOLOGICAL AGE, SPEED, POWER AND
AGILITY IN SEVENTH AND EIGHTH GRADE ELEMENTARY
SCHOOL PUPILS

Vladimir Pavlinovi¢', Nikola Foreti¢', Jaksa Skomrlj', Dario Vrdoljak',
Mia Peri¢'

"University of Split, Faculty of Kinesiology

Correspondence: vladimirpavlinovic@gmail.com

Previous studies suggest importance of biological age in overall motor
development and maturation. Hence, it could be used as important in-
dicator of right time for starting with power abilities training in youth.
PURPOSE: The goal of this study is to determine relations of biologi-
cal age, speed, power and agility in seventh and eighth grade primary
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school pupils. METHODS: The participants were primary school boys
(n =39) and girls (n = 43) aged 13-15. Set of variables included: body
height, seated height, body mass, body fat percentage, 10 and 20 m
sprint, broad jump, squat jump, countermovement jump, drop jump,
two tests of agility (CODS and RAG), predicted peak height veloci-
ty age and maturation offset. Statistical analysis included calculation
of descriptive statistics and correlation among variables of biological
maturation, anthropometric indices, and motor abilities. RESULTS:
Only significant correlation was established between generic agili-
ty test 20Y and MO (in M sample r=-0.53, in F sample r=-0.56). No
significant correlations were noticed among other motor abilities and
biological age. In fact, measured correlations were relatively small and
ranged from 0.02 to 0.29. Boys and girls show similar relations of bio-
logical age and speed, power and agility development. CONCLUSION:
The findings suggest that biological age doesn’t have to be an import-
ant factor of power performance prediction in older elementary school
children. This is specifically relating to reactive agility.
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THE POTENTIAL FOR INCORPORATING CRIMINAL LAW
PRINCIPLES AND OTHER BEST PRACTICES INTO SPORTS
ARBITRATION IN DISCIPLINARY DISPUTES: A STUDY OF
EVIDENTIARY ISSUES

Surbhi Kuwelker'

WUniversity of Neuchatel, Switzerland (Faculty for Law)
Correspondence: ron.clijsen@supsi.ch

With the Court of Arbitration for Sport (“CAS”) seeing an increas-
ing number of appellate awards in disciplinary matters (Mavromati
and Reeb 2015, pp. 45, 401 and 419) while not being a criminal fo-
rum and unbound by principles such as stare decisis (Downie 2011;
p. 16, Baddeley 2020, p. 9; Lindholm 2019, pp. 85-117) there may be
observed increased decision-making discretion and variable proce-
dural thresholds, inter alia, which compromise principles such as
certainty, and human-rights obligations, which should be sacro-
sanct (Kuwelker, 2021 pp. 177- 178). PURPOSE: The goal of this
paper is to highlight these lacunae in disciplinary dispute- arbitra-
tion to ascertain the obligation and ability of the CAS to apply best
practices seen in criminal law to strengthen procedural safeguards.
METHODS: A review of legal literature, relevant jurisprudence
(federation, CAS, Swiss Federal Tribunal and European Court of
Human Rights) and best practices through practitioner interviews
was undertaken. Evidentiary aspects as selected to demonstrate
key issues. RESULTS/CONCLUSION: The severity of issued disci-
plinary sanctions (Diaconu et al., 2021), prominence and applicabil-
ity of human-rights standards (Rigozzi 2020; Duval 2022), inter alia,
render such disputes criminal 'adjacent’ which magnifies the con-
sequence of CAS 'autonomy’ (see, for example, CAS 2011/A/2426,
para 68 and 90). This necessitates the institution of procedural safe-
guards (such as set burdens and standards of proof, admissibility
of evidence within evidentiary issues, inter alia) borrowing from
criminal law, human rights discourse and arbitration best practices,
with the paper providing concrete examples.
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REACTIVE STRENGTH INDEX OF VOLLEYBALL-SPECIFIC
APPROACH JUMP

Jernej Plesa’, Tine Sattler?
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Jumping performance is crucial component of volleyball game,
with approach jump being the most common used test to eval-



MEETING ABSTRACTS FROM MSA DUBROVNIK 2023 CONFERENCE | D. BJELICA ET AL.

uate physical performance of volleyball players. Approach jump
presents a combination of countermovement jump and drop
jump and is characterized by explosive penultimate step to cre-
ate high horizontal force, which is later transferred into vertical
direction to jump as high as possible. PURPOSE: The aim of this
study was to evaluate approach jump technique of sixteen experi-
enced volleyball players (> 3 years of experience in 1st Slovenian
league) through one- and two-legged reactive strength index
(RSI) score. METHODS: Participants performed three maximal
approach jumps, while being recorded in slow motion (240 fps)
with Iphone 13. Analysis of the jump was performed in Kinovea
program, with RSI being calculated as ratio between flight time
and contact time. RESULTS: On one hand our results can repre-
sent normative values for RSIone-leg = 2.2 + 0.3 and RSItwo-legs
= 4.5 + 0.5; while further analysis showed moderate correaltions
between jump height and both RSI calculations (0.57-0.65; p >
0.001). Additionaly although not being significant, small inverse
correlations were observed between contact times and jump
heigh, indicating the importance of fast jump execution for ap-
porach jump performance. CONCLUSION: Further research is
needed to reveal more about the potential of implementing these
findings for training optimization through monitoring approach
jump RSI.
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LATENT STRUCTURE OF SITUATIONAL EFFICIENCY
VARIABLES IN ELITE WOMEN’S BASKETBALL

Xavier Manza1,3, Mario Jelicic1,2

1International Basketball Coaching and Management, Kaunas, Lith-
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PURPOSE: The main goals of this work were to investigate the dif-
ferences between the winning and losing teams in the observed
situational parameters and to determine the latent structure of
situational efficiency in top women’s basketball. For this purpose,
we have established 13 standard situational efficiency indicators
derived from the 124 total games that were played in FIBA Euro-
league for women in the 2018/2019 regular season and postsea-
son. The postseason consisted of eight quarterfinals games, two
semi-finals games, a third-place game and the final championship
game. METHODS: In order to determine differences in situational
efficiency variables between winning and losing teams, an inde-
pendent samples t-test was used. Furthermore, in order to deter-
mine the latent structure of situational efficiency in top female
basketball players, factor analysis with varimax rotation was used.
RESULTS: The results suggest that the winning and losing teams
are statistically significantly different in all the analyzed variables,
except for the offensive rebound. Furthermore, the results of the
component analysis show that six factors (six latent dimensions)
can be distinguished in the space of standard parameters of sit-
uational efficiency. These are labeled as the 1) efficiency of the
player in the front line of offense, 2) the efficiency of the player in
shooting from the free throw line, 3) the efficiency of the player
in shooting from three points and cooperation, 4) the defensive
ability of front and back line players, 5) the defensive efficiency of
player at the center position 6) the offensive ability of center play-
ers in rebounding. CONCLUSION: These results suggest that nei-
ther the thirteen indicators of situational efficiency nor the derived
latent dimensions are fully capable of explaining the multifaceted
structure of basketball game.

Poster presentations
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ADAPTATION OF FACTORS IMPORTANT FOR
MARATHON RUNNING

Dusan Stupar’, Igor Beretic', Romana Romanov'
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By definition, adaptation is the adjustment to environmental condi-
tions. Every organism is in a dynamic relationship with its environ-
ment, striving to stay alive. Adaptation is the way in which the organ-
ism is kept alive in changing life circumstances. From this definition
it is absolutely clear that running a marathon requires a change in life
circumstances. PURPOSE: The goal of this study is to review avail-
able literature on research related to adaptation of factors important
for marathon running. METHODS: Specific key words "marathon
running","physiological adaptation”, "social adaption”, "economic
adaption", were used to search relevant electronic databases, such as
PubMed, Web of Science, Google Scholar and Scopus. The research
was conducted according to PRISMA guidelines. RESULTS: The re-
sults of studies that fit the inclusion criteria have showed that run-
ning a marathon depends on many factors. In addition to physical
preparation, which affects physiological adaptation, runners must
completely adjust their lives, family, work and free time, as well as
their own economy, because the entire process of running a mara-
thon requires adequate financial resources. CONCLUSION:The find-
ings suggest that various factors play an important role in achieving
the final goal, running a marathon. In addition to the training itself,
physiological, social, and economic adaptation play a significant role.
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ADVANTAGES OF X-RAY EXAMINATION FOR THE
DIAGNOSIS OF FRACTURES IN YOUNG ATHLETES

Lora Vasileva'?
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Diagnosing fractures is a daily challenge for any emergency center.
Regardless of the precise work of the clinicians, for a correct diag-
nosis and subsequent treatment, in many cases, the availability of
an imaging study is also required. PURPOSE: The purpose is to
demonstrate and describe the fractures of three patients sustained
during sports activity and to present the advantages of using X-ray as
a method of investigation of this type of trauma in athletes. METH-
ODS: The study included three young athletes (a basketball player, a
handball player, and a trampoline athlete) who were admitted to the
emergency department for various injuries in November 2022. The
average age of the athletes was 16 years. All are X-rayed. RESULTS:
After the X-ray examination, a fracture of the nasal bone in the bas-
ketball player, a fracture of the medial epicondyle of the humerus in
the handball player and a displaced diaphyseal fracture of the radius
in the trampoline jumper were found. In all three cases, regardless
of the different nature of the trauma, the use of X-ray contributed
to a quick and accurate diagnosis. After diagnosis by a radiologist,
the athletes were referred to the relevant specialists for further treat-
ment. CONCLUSION: For the diagnosis of fractures in young ath-
letes, we recommend using an X-ray due to the availability and dura-
tion of the examination, the information it provides and the minimal
dose of ionizing radiation compared to other imaging studies.
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ANALYSIS OF SPRINTING SPEED IN DIFFERENT DIRECTIONS
Jere Gulin', Vlatko Vucetic'
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The ability to sprint is very important in many team sports. Infor-
mation about top sprinting speed can help practitioners not only
to select players, but also to create more precise HIIT programs in
terms of intensity prescription. PURPOSE: The main goal of this
study was to analyze the sprinting speed of three sprinting direc-
tions (frontal, sideways, and backwards). METHODS: The study
included 11 male kinesiology students with a background in team
sports (age 20,2+2,0 yrs, height 180,0+5,2 cm, weight 73,8+10,5 kg).
All subjects completed a total of six sprints (two for each direction)
in randomized order over a distance of 40m. Sprinting speed was
measured with a radar gun (Stalker ATS II, USA). The rest between
sprints was 3 minutes. RESULTS: The results clearly point to the
conclusion that forward sprint speed (30,5+£0,8 km/h) is statisti-
cally significantly higher (p<0,05) than sprints in other running
directions, specifically sideways (19,0+1,6 km/h) and backwards
(19,3+0,9 km/h). CONCLUSION: Lower speeds in the acceleration
phase during backward running are primarily due to less horizontal
ground reaction force, which then results in a shorter stride length
and a shorter flight phase in comparison to forward running. Run-
ning backwards and sideways is characterized by shorter stride
length and, at the same time, a higher stride frequency, which di-
rectly affects a longer duration of ground contact and a shorter flight
phase.

WUniversity of Applied Health Sciences, Croatia, Zagreb, 2Faculty of Po-
litical Science, Croatia, Zagreb
Correspondence: ivan.jurak@zvu.hr

A positive attitude towards good injury management practice
increases the likelihood of adherence to full rehabilitation proto-
col. PURPOSE: The purpose of this study is to explore athletes’
attitudes towards injury management within the setting of their
respective clubs and their level of trust in coaches to adhere to
rehabilitation protocol. METHODS: Deep interview with three
coaches and three professional fighters was conducted to struc-
ture the questions and afterwards questions were evaluated by an
8-participant focus group. Questionnaires were administered to
a group of 34 professional and semi-professional fighters. Using
Explorative Factor Analysis, two factors were extracted — “Atti-
tude toward injury management” and “Trust in coach regarding
injury”. Linear regression was used to ascertain relationships be-
tween each of factors, fighters age, experience, and general injury
knowledge. RESULTS: Mean age was 22.3 (17 - 37) and their mean
fighter experience was 5.55 (1 - 18). Age was positively correlated
with fighters’ general knowledge of injuries (rho=0.5), although it
was not significantly correlated with either age or their experience
as fighters. Attitude toward injury management was positively
correlated with Trust in coach regarding injury. CONCLUSION:
MMA coaches are usually the first person of contact for fighters
regarding injuries. While trust in coaches is generally high, their
attitude towards injury management is not. More effort should be
made towards enhancing the cooperation between coaches and
health specialists.
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ASSOCIATION OF YO-YO INTERMITTENT TEST WITH HIGH
METABOLIC LOAD DISTANCE IN STANDARD TRAINING
GAMES: DO WE NEED TO TEST OUR PLAYERS?

Predrag Bozic'
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PURPOSE: The purpose of this study was to explore if the volume
of high intensity activities, obtained from standard football training
game, is associated with endurance ability assessed through Yo-Yo
intermittent recovery level 1 test (YYIR1). METHODS: Twenty-two
(25 + 4 years; 75.2 + 8.1 kg; 178 + 8 cm) professional soccer play-
ers participated in the study. All data were collected during two
training session with players' soccer activity recorded using 10-Hz
GPS. Additionally, in one session players are tested through YYIR1
protocol. GPS data were recorded during two sessions of typical
big-sided games 11v11. For the purpose of this study, from GPS data
we used High Metabolic Load Distance (HMDL) parameter. It is a
metric which measures the total amount of high-speed running an
athlete does, coupled with the total distance of accelerations and de-
celerations throughout a session. RESULTS: Significant correlations
(p < 0.05) were found between the distance covered in YYIR1 and
HMLD obtained during standard training game (r = 0.83). CON-
CLUSION: The results suggest that while the YYIRI is useful tool
to guide training prescription and monitor players preparedness,
specific parameters obtained from standard training games, such as
HMDL, might be efficient tool that contribute in player monitoring
on daily or weekly basis.

P5

ATTITUDES OF PROFESSIONAL AND SEMI-PROFESSIONAL
CROATIA MMA FIGHTERS TOWARDS INJURY MANAGEMENT
Ivan Jurak', Lucija Gnjidi¢', Vatroslav Jelovica'?
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BODY COMPOSITION OF BOSNIA AND HERZEGOVINA

U-19 NATIONAL FUTSALTEAM ACCORDING TO PLAYING
POSITION
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Elite futsal players in addition to other characteristics, must have
suitable anthropometric and body composition according to their
playing position. PURPOSE: The research aimed to determine
body composition of Bosnia and Herzegovina U-19 national futsal
team players and also determine differences in anthropometric
and body composition of players according to their playing posi-
tion. METHODS: The sample of respondents consisted of Bosnia
and Herzegovina U-19 National Futsal Team players (n=14, av-
erage age 18.07+0.48 yrs, body height 181.40+5.72 cm, and body
weight 77.66+10.60 kg). Morphological characteristics and body
composition were evaluated by a battery of 11 variables: body
height (BH), body mass (BM), triceps skinfold (TS), biceps skin-
fold (BiS), back skinfold (BS), abdominal skinfold (AS), upper leg
skinfold (UIS), lower leg skinfold (LIS), body mass index (BMI),
fat percentage (FP), and muscle mass percentages (MP). Futsal
players were divided according to their positions in the team into
goalkeepers, defenders, wingers and pivots. RESULTS: Based on
ANOVA and post-hoc tests, the findings showed that there were
significant differences between groups in 8 out of 11 morpholog-
ical parameters. The results show that goalkeepers have a high-
er percentage of body fat than other players, but also pivots in 3
morphological variables have higher values than defenders and
wing players. CONCLUSION: Although this study is important,
because it examines the morphology of elite futsal players and in-
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dicates certain differences in the morphology of athletes according
to the positions in team. However, we must take these results with
a grain of salt, due to the small sample of respondents.
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CORRELATION BETWEEN THE LUMBAR SYNDROME AND
QUALITY OF LIFE ELEMENTS OF THE ADULT POPULATION:
A SYSTEMATIC REVIEW
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Lumbar back pain (LS) occurs very often at all ages, especially when
there is a lack of physical activity. The cause of LS in most cases
is unknown and is multifactorial in nature. Very often, LS is asso-
ciated with different lifestyles, sedentary behaviors and different
biomechanical adaptations. In most industrialized countries, the
frequency of LS occurance exceeds seventy percent. PURPOSE: By
reviewing the relevant scientific material, determine the connection
between LS and the quality of life elements. METHODS: Specific key
words "exercise", "lumbar syndrome“ , “quality of life, “relations®,
"health", were used to search relevant electronic databases, such as
PubMed, Web of Science and Scopus. RESULTS: Studies that fit the
inclusion criteria such as containing the data with the publication
time that was from 2008 and later indicate the association of the
lumbar syndrome with quality of life elements. CONCLUSION: In
most cases, the lumbar syndrome negatively affects the mental and
physical indicators of health, as well as the psychosocial aspects.
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Morphological characteristics and body composition plays an im-
portant role in achievements in most sports, however there are still
no specific recommendations on anthropometry-body composition
for this sport. PURPOSE: The research aimed to determine dif-
ferences in body composition between elite female futsal players,
members of the best futsal clubs in Montenegro, North Macedo-
nia, and Croatia. METHODS: The sample of respondents consisted
of 30 elite female futsal players. The first sub-sample was consist-
ed by players of ZFK Breznica Pljevlja from Montenegro (n=11,
19.18+2.44 yrs), the second sub-sample was consisted by players of
ZFK Tiverija Strumica from North Macedonia (n=10, 18.10+3.03),
and the last sub- sample was consisted by players of ZFK Neretva
Metkovic from Croatia (n=9, 20.33+5.17). Morphological charac-
teristics and body composition were evaluated by a battery of 11
variables: body height (BH), body mass (BM), triceps skinfold (TS),
biceps skinfold (BiS), back skinfold (BS), abdominal skinfold (AS),
upper leg skinfold (UIS), lower leg skinfold (LIS), body mass index
(BMI), fat percentage (FP), and muscle mass percentages (MP). RE-
SULTS: Based on the ANOVA and post-hoc tests, findings showed
that have differences between the groups in 4 morphological vari-
ables such body height, body mass, abdominal skinfold and mus-
cle mass percentages. Female futsal players from Montenegro and

20

Croatia have significantly higher results in parameters such as body
height, body mass, and muscle mass percentages. While futsal play-
ers from Montenegro have significantly higher abdominal skinfold
values than Croatia. CONCLUSION: The results suggest that there
is some difference in anthropometry-body composition between
groups of female futsal players, but for more complete conclusions
an analysis should be performed on a larger sample of high-level
female futsal players.
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DIFFERENCES IN HEART RATE DURING RUNNING IN
DIFFERENT MODALITIES

Vlatko Vucetic', Jere Gulin'
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Tracking the cardiovascular demands of football matches and train-
ing sessions is critical for creating an appropriate training program.
Because of the nature of movement in football, it is necessary to un-
derstand the demands of movement in different modalities. PUR-
POSE: The aim of this study was to analyze differences in heart rate
(HR) during different running modalities (frontal, sideways, and
backwards). METHODS: The study included 16 male football play-
ers (age 23,0+1,40 yrs, height 182,8+6,64 cm, weight 79,73+9,14 kg).
All subjects ran for 5 minutes on a motorized treadmill, and their
HR was measured during all forementioned modalities at 8 km/h.
Sessions were randomized, rest between sessions was 30 minutes.
RESULTS: A statistically significant difference (p<0,05) was found
between all HR values from different running modalities. During
frontal running, HR values (136,81+14,31 bpm) were significantly
lower than during lateral movement (176,19+11,91 bpm) and back-
ward movement (168,19+12,68 bpm). HR values during backward
movement were significantly lower than HR values during lateral
movement. CONCLUSION: The results show that when moving
sideways, the subjects are under a greater load, that is, the de-
mand of the activity is higher than when moving frontally and/or
backwards. This indicates that we need to incorporate a different
approach in evaluating the level of cardiovascular demand during
movement that is not forward, even at the same apparent intensity.
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DIFFERENCES IN SOME INDICATORS OF SITUATIONAL
EFFICIENCY BETWEEN CROATIAN MEN’S HANDBALL
TEAM AND MEDALISTS AT MAJOR COMPETITIONS FROM
201770 2023

Goran Bobic’, Tatjana Trost Bobic?

"University of applied sciences Ivanic-Grad, lvanic-Grad, Croatia, 2Uni-
versity of Zagreb, Faculty of kinesiology, Zagreb, Croatia
Correspondence: goranbobic12@gmail.com

Handball is a very dynamic polystructural game in which a lot of
factors determine the final outcome and one of them are situational
efficiency parameters PURPOSE: The aim of this study is to deter-
mine the differences in some indicators of situational efficiency be-
tween Croatian men’s handball team and medalists at major com-
petitions that took place from the year 2017 to 2023. METHODS:
The sample of entities consisted of 301 handball games played by
Croatian men’s handball team and medalists at major competitions.
The sample of variables consisted of 14 parameters of situational
efficiency which included average percentage of successfully per-
formed shots on a goal in attack phase and average percentage
of successfully performed saves by a goalkeeper. The differences
between the two groups were determined using Mann Whitney
U test. RESULTS: The results showed that there is no significant
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difference between the two groups but there are some indicators
which are suggesting that goalkeeper position in Croatian men’s
handball team is not so efficient as it is in medalist team. CON-
CLUSION: It can be concluded that the two groups had a similar
model of playing strategies which provided them a good shooting
efficiency with a negative trend in goalkeeper’s position of Croatian
men’s national handball team.

the experimental and control group in the initial or final measure-
ment. A significant difference was found in the experimental group
(p<0.05) in 5 out of 6 variables between the initial and final mea-
surements, indicating body composition improvement CONCLU-
SION: The findings suggest that the body composition in students
significantly improved after six weeks of treatment, leading to better
health status in students.
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DIFFERENCES IN THE MOTOR SKILLS OF SOCCER PLAYERS
URBAN AND RURAL ENVIRONMENTS

Dejan Javorac', Momcilo Stanojkovic', Sasa Markovic?, Slavko Molnar’
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The basic assumption for this research is that children from differ-
ent living environments have different degrees of motor skills de-
velopment. PURPOSE: The main goal of the work is to determine
whether there are statistically significant differences in motor skills
between urban and rural football players. METHOD: The sample
consisted of male respondents, aged 13.1 (+0.9), who play soccer.
The total sample consisted of 44 football players from the Pio-
neer League of Vojvodina "North," from the urban environment,
23 respondents from Novi Sad, and from the rural setting, 21 re-
spondents from Backa Palanka. For the purpose of testing motor
skills, eight variables were used. The level of statistical significance
was p<0.05. RESULTS: Using the t-test for independent samples,
quantitative differences between two defined groups of athletes
were determined. Based on the obtained results, it was concluded
that there are statistically significant differences in some variables:
Speed at 20 m (p=0.03), Slalom running at 20 m (p=0.02), and Sla-
lom with a ball (0.00), in favor of football players from rural areas.
CONCLUSION: Based on everything, it can be concluded that pro-
grammed training can reduce these motoric differences between
urban-rural environments, which further indicates that it is not the
living environment that is decisive, but the quality and quantity of
physical activity.

P12

EFFECTS OF A SIX-WEEK PROGRAMMED EXERCISE ON
STUDENTS' BODY COMPOSITION

Milenko Jankovic', Sanja Sumonja?, Sandra Vujkov?
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Health status significantly arouses the interest of researchers from
various scientific fields, including sports and physical education.
The results available from research on health status indicate that
physical activity has a positive effect on reducing body fat and in-
creasing muscle mass and cardiorespiratory functions. PURPOSE:
The goal of this study was to investigate the effects of a six-week
programmed, self-induced exercise on body composition improve-
ment in college students. METHODS: Overall 39 physically inactive
students were divided into two groups Nexp=24 (Age 23.0+5.5) and
Ncont=15 (Age 27.8+7.2). Body composition was measured with
InBody 230 (Biospace Co., Ltd, Corea) on initial testing and after
six weeks. During six weeks, the experimental group followed pro-
grammed training sessions 4 times per week for 30 min at home, the
combination of muscle strength/endurance, and aerobic and mo-
bility exercises. RESULTS: Results showed no differences between
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EFFECTS OF SELF-MANAGEMENT EMPHASIZING DIET AND
EXERCISE PROGRAM ON BODY WEIGHT AND CD4 LEVELS
IN PEOPLE LIVING WITH HIV/AIDS.

Weerapol Chunthima' ,Kulyanee Junthima?, Nongyao Perthprapasri®
'Suranaree university of technology, The Office of Disease Prevention
and Control 9 th Nakhon Ratchasima, 3Nongbuarawea hospital, Thailand
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Thailand is globally recognized for its achievements in controlling
the HIV epidemic and establishing quality care and treatment pro-
grams for people living with HIV /AIDS. PURPOSE: This quasi-ex-
perimental study aimed to test effect of self-management emphasiz-
ing diet and exercise program on body weight and CD4 Levels In
people living with HIV/aids. METHODS:Self- management theory
was used as a conceptual framework to develop the program. For-
ty persons living with HIV/aids who recived antiretroviral therapy
at Nongbuarawea hospital, Chaiyaphum were matched by age, sex
into each group. The control group received conventional care while
the experimental group received 8 weeks of the self- management
emphasizing diet and exercise program. The research instruments
composed of 1) demographic sheet 2) perceived self - management
emphasizing diet and exercise questionnaire 3) collecting data sheet
of body weight and CD4 level and 4) the self-management empha-
sizing diet and exercise program. Content validity of the perceived
self - management emphasizing diet and exercise questionnaire was
approved by three experts. Descriptive statistics, Wilcoxon Signed-
Rank test and pair t-test were used in data analysis. RESULTS: The
finding showed that the self- management emphasizing diet and
exercise score, the body weight after participating in the exercise
program were statistically significant higher at the level of p-value
=0.001, 0.001 respectively. However CD4 level was not statistical-
ly difference (p-value = 0.06). CONCLUSION:The finding suggests
that this exercise program is effective in improving exercise behav-
ior. Therefore, this program could be used for promoting health
among people living with HIV/aids.

P14

ELBOW JOINT DISLOCATION IN HANDBALL PLAYERS -
DIAGNOSIS AND CONSERVATIVE TREATMENT
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In this article, we present a specific medical case of a 22-year-old
handball player who was admitted to a medical center with a sus-
pected luxation of the elbow joint following a direct impact with
another player during training and a subsequent fall to the ground.
PURPOSE: The goal of the study is to establish a relationship be-
tween imaging studies when making a decision to plan conservative
treatment. METHODS: X-ray, computed tomography, 3-D recon-
struction, magnetic resonance tomography. RESULTS: After taking
the history and status, a deformity in the elbow joint, edema, lim-
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itation in flexion and extension and a clinical suspicion of luxation
were found. X-ray of the elbow joint in a profile projection showed
an anterior luxation, without the presence of a fracture. Due to the
age of the injury and the patient's musculature, reposition of the
luxation was performed by traction, supination and flexion in the
elbow joint under general anesthesia. CONCLUSION: The study
shows correct articulation relationships between the three bones in
the elbow joint, without the presence of fracture after reposition.
A clear connection relationship and multidisciplinary approach in
the diagnosis and treatment of luxations. Joint work between or-
thopedic traumatologists and radiologists helps quick and correct
decisions.
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ENERGY INTAKE AND NUTRITION BALANCE IN ACROBATIC
ROCK'N'ROLL DANCE

Petra Zaletel', Manca Kutnjak', Dasa Prus'
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Athletes need to consume enough nutrients to maintain their per-
formance and preserve adequate energy intake (EI) throughout
the day, achieving optimal recovery after exercise and avoiding the
occurrence of fatigue and possible injuries. In aesthetic sports the
EI and thus nutrients that would meet the high physiological re-
quirements of exercise are often hardly adequate. Acrobatic rock
and roll (RNR) is a very fast, powerful, and explosive dance sport
where a lean body is preferred. RNR dancers are among the most in-
jured ones (89%), mostly at the ankle (44.83%) and knee (41.38%).
PURPOSE: The purpose of our research was to analyze energy bal-
ance, the intake of individual macronutrients and to evaluate their
nutritional regime regarding dancers’ general health. METHODS:
Fifteen top Slovenian RNR dancers of both genders monitored dai-
ly EI with a food diary and energy expenditure with acetometers.
RESULTS: More than half of dancers had negative energy balance
(53,33%), mostly females. 80% of dancers had reduced intake of at
least one nutrient, with carbohydrates being the most commonly
reduced (average 3,60 + 1,2 g/kgBW). Females with lower energy
balance exhibit stronger fatigue and worse quality of sleep. CON-
CLUSION: Although there was no significant correlation between
inadequate EI and injury prevalence, special attention should be
paid to maintaining adequate nutrition that will provide optimal
available energy for the demands of training and performing.
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GENDER DIFFERENCES OF CROATIAN ARTISTIC
GYMNASTICS COACHES

Marijo Moznik', Tomislav Kristi¢evi¢'
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In women's artistic gymnastics, we have a coach of both genders,
while men's artistic gymnastics coaches are mostly men. In Croatia,
there are 8146 female gymnasts compared to 2234 male gymnasts.
PURPOSE: The purpose of this study was to identify differences be-
tween men and women in coaches' distribution in artistic gymnas-
tics in Croatia. METHODS: In this study a sample of 221 gymnastics
coaches from 50 clubs was used; There were 113 men and 108 women
(divided in North, South, East and West region of Croatia). A ques-
tionnaire was used to collect data. The K-S test is used to calculate
basic descriptive parameters, and the Mann-Whitney U Test is used
to analyze gender differences. RESULTS: 14 female coaches and 36
male coaches participates in the absolute (elite level) program. The
results indicated that there is a statistically significant difference be-
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tween male and female coaches in the variable absolute (elite level)
program, with p=0.02. Other gender-related factors failed to provide
statistically significant differences. CONCLUSION: Although Croa-
tia has a similar number of coaches, the elite gymnastics field (abso-
lute program) has more male coaches than female coaches. The cause
may be the complexity of the elements or assistance. Further research
is needed to identify the true causes of the gender gap in coaching.
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KINESIOTAPING ON HANDGRIP STRENGTH
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Kinesiotaping is popular method in sports physiotherapy despite
contradictory evidence regarding its effects. PURPOSE: The aim
was to investigate whether application of kinesiotaping influences
handgrip strength among healthy individuals. METHODS: Kinesio-
taping was applied to dominant (N=58) and non-dominant (N=58)
forearm of 116 healthy individuals (age: 22.6 + 2.1; 50% females;
BMI =23.2 + 2.7 kg/m2). It was applied on wrist flexors using meth-
odology for medial epicondylitis. Handgrip strength was measured
using digital dynamometer three times before the kinesiotaping
application, and 30 min and 24h after the kinesiotape application.
Mean of these measurements was used for analysis. The Wilcoxon
signed-rank test was used for comparisons of handgrip strength be-
tween baseline and later measurements. RESULTS: Kinesiotaping
applied to non-dominant forearm significantly increased handgrip
strength 30 min after its application (37.6 £ 13.5 kg vs 38.8 + 13.6
kg; p=0.028), as well as after 24h (39.3 + 14.3 kg; p=0.002). Fur-
thermore, kinesiotaping applied to dominant forearm significantly
increased handgrip strength 24h after its application (40.1 + 12 kg
vs 40.9 + 11.4 kg; p=0.009) without significant changes 30 min after
its application. There were no other significant changes. CONCLU-
SION: Kinesiotaping of wrist flexors has small positive effects on
handgrip strength 24h after its application.
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PURPOSE: The purpose of the study is to determine the changes
that occur in the level of the main signs of physical ability under the
influence of physical education and sports within one academic year
of the compulsory curriculum. METHODS: At the beginning and
at the end of the school year, 45 girls from the 4th grade of middle
school in Sofia were tested according to 5 indicators, carrying infor-
mation about the main signs of physical capacity. Literature review,
variance analysis, method of sigmal deviations and comparative
Student's t-test are applied. RESULTS: The analysis shows that for
two of the five investigated indicators carrying information about
the explosive power of the upper limbs and endurance the values of
the t- criterion are higher than the critical one, which gives us rea-
son to claim that statistically significant differences exist. For three
of the investigated indicators the t-criterion is lower than the criti-
cal one, which gives us a reason, with a high guarantee probability
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(P=95%) to assert that in the studied contingent of girls there were
no statistically significant differences in terms of speed, explosive
power of the lower limbs and agility, and all observed differences
were due to random causes. CONCLUSION: In future work, the
pedagogue should emphasize the qualities where there are no sta-
tistically significant differences.
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Due to the constant physical and mental demand that training, re-
hearsing, and performances puts on the body, almost all profession-
al dancers have injuries at some point in their careers. Despite an
increase in studies over the past few years, it is still unknown how
often dance injuries are and how to prevent them. PURPOSE: This
study aimed to identify the most frequent injuries and find out caus-
es of injuries among male and female dancers. METHODS: Data
were collected through a questionnaire, on a sample of 86 dancers
(ballet, folklore, hip- hop, modern dance, a combination of several
dances) aged from 15 to 57 years, consisting of 17 (19,8%) male and
69 (80,2%) female dancers. Mann-Whitney U test was used to de-
termine the difference in the number of injuries between male and
female dancers. RESULTS: 74,1% of dancers were injured during
their career, with an average number of injuries being 2,12 +/- 2,11.
There was no statistically significant difference in the number of in-
juries incurred by male and female dancers over their active careers.
Ankle injuries represented the majority of incidents, followed by
knee injuries (18.6%), foot injuries (17.4%), and lumbar spine inju-
ries (16.3%). 7% of the dancers who were examined reported hav-
ing hip injuries. Most injuries (73,9%) occurred during the training
process. CONCLUSION: To better prevent injuries, it is crucial to
understand how they happen, what stages of the training process,
they occur in, which injuries are most common, and the location of
the body they occur.
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During the Covid-19 pandemic period due to changes in athletes’
routines, the role of motivation to play sports could be even more
important. PURPOSE: The research aimed to determine differences
in motivation in sports practice during the Covid-19 pandemic be-
tween senior and junior professional football players. METHODS:
The sample of respondents consisted of 358 football players from the
Premier League of Bosnia and Herzegovina. Players were divided
into two groups senior (n=193, 24.87+3.78 yrs) and junior (n=165,
18.08+1.00 yrs) football players. The Participation Motivation Ques-
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tionnaire (PMQ) was used. The questionnaire consists of 18 items
classified into 6 dimensions. A five-point Likert scale was used in
the questionnaire. The questionnaire was in electronic form and was
sent to the football players via Google form. RESULTS: Junior foot-
ball players achieved significantly higher values in 3 variables out of
18, namely 'Want to be popular’, 'Want to gain status', and "'Wished of
friendly games', while in the other 15 motivation variables, there was
no difference between the groups. It should also be noted that both
groups achieved extremely high values in the following dimensions
‘Sports success', Physical health', and 'Friendship', while the weak-
est results were achieved in the dimension 'Support' in both groups.
CONCLUSION: Despite the specific Covid-19 pandemic situation,
the motivation to play football is at a very high level among both
senior and junior football players. All of this points to the impor-
tance of this research, because on the one hand, it determined the
level of motivation for training among young and senior players in
Bosnia and Herzegovina, and also examined motivation during the
Covid-19 pandemic.
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In recent decades, educational neuroscientific studies have been
tracing important trajectories to design effective learning environ-
ments which support the acquisition, development and improve-
ment of motor skills. PURPOSE: The aim of the study is to pro-
vide a synthetic framework of the most recent empirical studies on
motor learning in the developmental age, specifically investigating
the new educational perspectives for the teaching of fundamental
movement skills. METHODS: Through the study of the key points
of the different theoretical approaches for the acquisition of motor
skills and the analysis of the scientific evidence, a summary frame-
work will be developed, highlighting strengths and critical points,
focusing on the specific phase of the acquisition of fundamental
movement skills. RESULTS: the two main approach in the theoret-
ical framework are cognitive approach, in which prevails the con-
cept of prescriptive method and ecological- dynamic approach, in
which prevails the concept of heuristic method. The criterion for the
methodological-didactic choice is based on scientific theories and
the studies examined have shown a change of direction from the the-
ory of generalized mot